SuppLeme ‘tv to THe Enoinerr, FeBruary 4, 1938. 





Che Engineer. 


Tabular Summary of Civil Engineering Contracts, 


1937. 


ON the pages of this Supplement, the first of a series which we hope to publish annually in an early issue of each 

year, there will be found tables giving some brief particulars of important civil engineering schemes upon which 
work was proceeding during 1937. Only those schemes for which contracts have already been awarded or are just about 
to be awarded have been included. The information upon which the tables have been based was obtained from 
numerous sources and our thanks are particularly due to those Consulting Engineers, Port Authorities, and Catchment 
Boards, &c., who have co-operated with us. 


The tables are for the most part self-explanatory, but for the sake of additional clarity and the prevention of any 
confusion some mention of the plan which has been followed in making the entries may be useful. The first column of 
each table is headed Title of Scheme and/or Purchasing Authority. In many cases the scheme has no distinctive title 
and the purchasing authority is given instead; in some the title of the scheme gives an indication of the identity of the 
body for which the work is being carried out ; and only when it does not do so is a second entry descriptive of the 
authority made. Many bodies, such as Catchment Boards and Port Authorities, have their own engineering staffs 
and employ no consulting engineers. In such cases the body concerned is entered in the second column as the 
Supervising Authority. The entries under “ Nature of Scheme and Notes” are designed to convey an impression of 
the nature and also the magnitude of the works, but do not necessarily mention more than the more important items. 
They include reference to any features of particular interest: Sub-contractors are excluded from the “Contractors” 
column and only if responsible for a very substantial part of the work are contractors other than those for civil 
engineering works mentioned. The “Estimated Cost” is that of the complete scheme except where the alignment 
shows it to be that of one of the component contracts. 











ii—THE 


ENGINEER 


CIVIL ENC ‘INEERING CONTRACTS 


Fes. 4, 1938 





Title of scheme and /or 
pwn basing authnnity 


Galway 

Victoria Pier, Hull 

Goole Docks: Aire 
Calder Navigation 

Meadowside Granary 

Lancefield Quay... 

Tyne Commission Quay 

Plywood Factory 

Quay at Hebburn 

Tyne Dock 

Holmes’ Wharf Quay 

Seal Sands Reclamation . 


Cattedown Wharf, 


mouth 
Royal Victoria Dock 


West India Dock 
Millwall Dock 


West Waterloo Dock 


Princes Wet Dock 


Southampton Docks 


Barking Jetty 


| 
a 
a 
| 
| 


| 
| 
| 
7 
| 
| 
i 
“| 
| 


..| Si 


Consuiting engineers or 


supervising authority. 


r Cyril Kirkpatrick 


Partners 


and} 


| City and County of Kingston- 


and} Coode, Wilson, 


upon-Hull 
Mitchell 


Vaughan-Lee 


Cl 


yde Navigation Trust 


Ditto 


and 


Tyne Improvement Commis-| 


sion 
Ditto 


Ditto 


Ditto 


: River Wear Commissioners.. 


“| 
a 


Ply- 


Tee 


Rendel, 


Pc 


| 
| So 


..| Sir 


Conservancy C ommission| 


Palmer and Tritto 


n. 


ort of London Authority ... 


Ditto 


Ditto 


Board 
Ditto 


uthern Railway Co. ... 


Alexander Gibb and 
Partr 


| Canary Wharf : 


| Mersey Docks and Harbour} 


1ers 


| Factory 


| New quay at disused shipyard, 542ft., 


| Construction of fish quay, 


Nature of scheme and notes. 


HARBOURS AND DOCKS 


New entrance and deepening of navigation channels ; 
Rock breaking and dredging 
Floating landing stage and hinged approach bridge 


Tidal entrance lock and pier 


Grain silos for 15,000 tons, 1374ft. by 71 4ft., height! 


140}ft. 
Reconstruction of quay, 925ft. long, and realignment. 
400ft. quay; transit sheds; dredged 22ft. L.W.O.S.T.,| 

carried on 24in. octagonal 90ft. concrete piles 
at Willington and quay frontage, 
dredged 12ft. L.W.O.8.T. 


berth| 
Douglas fir 
Reconditioning dock and forming adjoining 1400ft.| 
quay and 700ft. quay inside dock 
market, and store 
Tees 


Reclamation 2674 acres from river 


| Reconstruction of reinforced concrete wharf 
Lowering twin railway tunnels; cast steel lining ;| 
brickwork arches cut away in diving bell 
Reconstruction and extension of South Quay. 
cranes : Quay wall, South side, eastern end 
Demolition of jetties; Construction of new quay ... 
Quay widened to 35ft.; dock dredged} 
to 29ft. below I.W.L.; sheds, &c | 
Widening East Quay; underpinning, 1310ft.; 
dredged to 29ft. below I.W.L.; sheds, &c. 
Entrance and lock, 450ft. by 65ft.; sill, 17ft. 6in. 
L.W.S.T.; monolithic concrete granite faci ings ;| 
fairway of river dredged 19ft. below Bay Datum 
Conversion of graving dock to wet dock : deepening 
8ft.; shed, 300ft. by 70ft. 
Deep-water quay wall, 7500ft.; 
dredging deep-water channels 
King George V Graving Dock, 1200ft. by 135ft. by) 
504ft. H.W.O.S.T.,; cargo and passenger sheds) 
20 acres; roads railways on reclaimed land 
Site levelling and filling; railway services; drainage ; 
&c., services ; jetty ; coal-handling plant 


Fifteen! 


dock! 


reclamation 408 acres 


pe wer, 


Main contractors. 


Associated Contractors 


(Ireland) 
Tarran Industries ... 


John Gill Contractors 


Sons; Henry Simon 
Direct labour 
Brims & Co. 


Tarslag ; Purdie, 


den 


| J. G. Thompson and Sons 


Preliminary work started 
by direct labour 
Tarslag 


Direct labour 


Direct labour ... 


Direct labour ... 


Various 


Caffin 


Sir Robert McAlpine and| 


| 


Lums-} 


| Christiani and Nielsen ...| 


Estimated 


200,000 


186,000 


110,000 


160,000 


cost. 


£ 


33,612 


53,000 


150,000 


900,000 | 


38,000 


45,000 


37,000 


732,000 


29,105 


Sept., 


Date of 
pang. 


Date of 
starting. 


, 
| 


» 1937 | Mar., 1940 


June, 1937 


July, 1934 1938 


July, 1936 
| 


—| 
| 
| 
lo 
| 9 
- al 
| Sept »» 1935) 
| 
| 
| 


June, oa 1940 


Nov., 1936] June, 1937 


Oct., 1936 | Jan., 1938 


Aug., 1937 | Sept., 1938 


| | 
| Sept., 1937) July, 1938 
| | 


| Oct., 1936 


| j 
| Mar., 1936 | June, 1937 


| 
| 
| Aug., 1936 | Nov., 1937 


1939 
1937 


1937 | 
1936 


Feb., 
Nov., 


| Jan., 
Nov., 


| Aug., 1937 Feb., 1939 


| June, 1937 | Autumn 
1940 
1937 1938 


| June, Apr., 


| 
| 1927 1938 
1927 1937 


| 


1935) May, 1937 
| 
} 
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| | 
Title of scheme and/or Consulting engineers or Nature of scheme and notes. } Contractors. |Estimated| Date of | Date of 
purchasing authority. supervising authority. } | cost. ‘ating. |completion 


HARBOURS AND DOCKS (continued) 


| 
| | 
FOREIGN 
Port of Beira... ......| C.S. Meik and Halcrow... ...| Extension of deep-water wharves, dredging, reclama-| Pauling and Co. ... ...| 500,000 | Apr., 1937 | Mar., 1939 
| tion, &c.; wharf on cast iron screw cylinders | 
Singapore Harbour : Crown| Coode, Wilson, Mitchell and) Extension of West Wharf by 3316ft., dredging, re-| Topham, Jones and Rail-| 565,000 | Sept., 1934; 1938 
Agents Vaughan-Lee clamation, go-downs, subsidiary works ton 
Trinidad : Crown Agents...| Ditto | Deep-water wharfage at Port of Spain, 3170ft. long,|) Edmund Nuttall ... ...) 815,000 | Nov., 1934! Nov.,1938 
} dredged approach, turning basin, reclamation, &c. | 
Jaffa Port... ... ... ...| Rendel, Palmer and Tritton...| Port for small craft; work completed by Palestine| - 348,000 | June, 1934) May, 1937 
Govt. Harbour Works Dept. | | 
Haifa Harbour ... ... ... Ditto Reinforced concrete jetty ; under construction by. Haifa) - | 164,500 | Mar., 1936 | Mar., 1938 
Harbour Development Works Dept. } 
Port of Barranquilla: Re-| Sir Alexander Gibb and Construction of port and regulation and training of| - | About 
publie of Colombia Partners entrance to river; work is now nearing comple-| 400,000 | 
| tion j 
Brooking - street Wharf: Ditto Construction of wharf and installation of necessary} 
Port of Rangoon equipment ; work carried out by the Commissioners 





| 
| 
SEA DEFENCE WORKS 


| 
} 
| 
| 
| 


Maryport... ... ...  ...| Sir Cyril Kirkpatrick and) Sea wall, promenade and other works: excavation,|) Harbour and General} 50,000 | Aug., 1937 | Nov., 1938 
Partners concreting and filling Works 
Llandudno ... oak. eal Ditto Sea wall and groynes : ... .«..| Contract about to be let} 30,000 | Jan., 1938 lee. 1939 
Borough of Hythe .» «| Lewis and Lewis ... ......| Repairs and rec onstruction of 7000ft. grav ity : section sea} West’s Rotinoff Piling) 58,000 | June, 1936) Oct., 1937 
} wall ; road, promenade, and thirty-four new groynes| and Construction 
Herne Bay U.D.C. ... ...| Ditto Stabilisation of 4000ft. of cliff, 100ft. high, in London! J. W. Ellingham ... ...) 32,000 |Sept., 1937\Sept., 1938 
| clay ; drains to intercept land water, &c. | 
Old Haven and Dabveshertieny Ditto Works at The Crumbles, 1270ft. timber sheeted} R. Robinson... ... ...| 28,000 | July, 1937 | July, 1938 
Catchment Board breastwork capped in concrete ; twenty groynes } 
Rochester and Isle of Grain] Kent Rivers Catchment) Heightening and strengthening clay embankments: Direct labour ere 30,000 | Mar., 1935 | Dec., 1937 
Sea Walls | Board 124 miles: stone facing ; construction of groynes...| | 
Sheerness Sea Defence _ ...| Ditto Reconstruction of groynes and sea wall protective works} Direct labour... ... ...| 10,000 | June, 1935) 1939 


Sittingbourne and Faver- Ditto 3 miles of stone facing completed .... .... ... ......| Direectlabour... ... ...; 10,000 | Apr., 1935! Dec., 1937 
sham Sea Wall | 

Littlestone Sea Wall: Kent; Lewis and Lewis: D. .| Construction of stepped reinforced concrete apron: J. B. Edwards (Whyte-| 80,000 | Sept., 1935) July, 1938 
Rivers Catchment Board Morton* steel sheet piling: landward apron and wall leafe) | | 


HYDRO -ELECTRIC WORKS 


Lochaber... ... ,... ...| C. 8S. Meik and Halerow .... Additional pipe lines and extension of factory: tun-| Balfour Beatty ; South! - Jan, 1937 | Apr., 1938 
nelling ; three pipe lines, maximum 6ft. 3in. diameter) Durham Steel and Iron ; 
for 800ft. head power-house and factory | Clydeside Constructional| 

Mettur... ...  ... ...  ...| Rendel, Palmer and Tritton...) Grid electrification of Madras Presidency ; designed and - 589,000 | June, 1935) Dec., 1937 
constructed by Madras Electricity Department 





* Engineer to late Romney and Denge Marsh Main Drains Catchment Board. 
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Consulting engineers or 
supervising authority. 


Title of scheme and/or | 
purchasing authority. | 


| | 


| | 


River Trent Catchment Board| 


River Trent Tidal Banks 


Keadby [Pumping Scheme Ditto 


Rivers Idle and Ryton 


| 
| 
Ditto | 
| 
} 


Upper Reaches ... Ditto 


Witham and Steeping Rivers | 
Catchment Board 
Ditto 


River Till 


River Witham 


Thorpe Culvert Ditto 


Station 


Pumping 





Burgh Ditto 


ae: 
Sluice Pumping! 
Station 


| 


Lower Severn Improvement| River Severn Catchment 
Board 


..| River Nene Catchment Board 
| and Major R. G. Clark 
Ditto 


Wisbech Improvements 
Reconstruction of Locks ...| 


| 
. * . | 
Dog-in-a-Doublet — Sluices Ditto 


and Lock 


River Improvement ... Ditto 


Improve-| Rother and Jury's 
Catchment Board 


Land Drainage Gut 


ment 


| River Stour (Essex and 
Suffolk) Catchment Board | 
Ditto 


Bures S. Mary ... 


Bures S. Mary 


South Level Area | River Great Ouse Catchment} 
Board | 


Middle Level Barrier Bank| Ditto 


| Regrading 


| Demolition existing locks ; construction mass concrete 


| New structure on river Nene below Peterborough :| 


| Dredging 


| Making up damage due to wave action ; in clay 


Nature of scheme and notes. 


RIVER IMPROVEMENT WORKS 


Half-tide stone walls for reclamation of concave bends 
to give solid foundations for embankments 

Draining 34,600 acres in Isle of Axholme. Pumping 
station at outfall, max. discharge 1140 cusecs 


setting back and con- 


Regrading and resectioning ; 
tidal sluice 


struction of new flood embankments ; 

at outfall of Idle into Trent 

and resectioning Trent and _ tributaries 
above Nottingham: schemes for flood alleviation 
in built-up areas 

Excavation, regrading, embanking: construction of | 
sluice 

Dredging 750,000 cubic yards from 
between Boston and Bardney 

Piling, erection of house and pumping plant, for 
excluding highland water from Fenland. Discharge 
to Steeping River 

Erection of house and pumping plant at outfall of low- 
land drain into Steeping River estuary 


23 miles of Witham] 


reach below 


Widening and embanking on tidal 
reconstruction 


Gloucester by dragline excavator : 
existing outfall sluices 

Retaining banks, 4 miles; reinforced concrete sheet 
piling ; dredging and widening 


locks for 100-ton canal craft 


2 sluices 30ft.: lock 145ft. by 26ft. 

and widening river Nene, Bevis Hall to 

Peterborough, 16} miles. Excavation 1,600,000) 
cubic yards | 

Steel pile training wall, 1000 yards, mouth of Rother :—| 
Dredging rivers Rother, Tillingham, and Brede 
Dredging river Rother by dragline excavator ... 


Float-operated floodgate control and float chambers : 
Reinforced concrete superstructure 

Embankment, $ mile, to prevent inundation of 400 
acres by salt water: New watercourse ; outfall and 
infall sluices for drainage and irrigation 

Raising and reconstrueting banks in clay 





Contractors. 


Direct labour 


Yorkshire Hennebique ; 
Crossley Premier ; 
Gwynnes Pumps 

Direct labour ... 


Direct labour ... 


Direct labour ... 
Direct labour ... 


John Thompson and Sons 
Gwynnes Pumps 
Ruston and Hornsby 

John Thompson and Sons 
Gwynnes Pumps 
Ruston and Hornsby 

Direct labour ... : 


' 
| 


W. and C. French... 
A. E. Farr 


Dredging and Construc- 
tion: Ransomes and 
Rapier 

Dredging and Construc- 
tion 


Direct labour ... 
J.T. Mackley 
Direct labour ... 


W. and C. French 





W. and C. French ... 


..| Direct labour ... 


Estimated 


cost. 


£ 
150,000 
250,000 
40,000 
150,000 


13,710 
50,000 


11,322 
10,109 
113,500 


256,656 
73,000 


45,000 


70,000 


20,000 
20,000 | 


20,000 
3,800 


7,100 


266,000 





| Direct labour 
| 


Date of 
starting. 


Date of 
completion 











| 


Apr., 1936 
Apr., 1936 


Apr., 1936 


Apr., 1936 


Jan., 1935 


1942 
1940 


1943 


1943 


Spring 1938 





Dec., need 


Sept., 1937| 
Jan., 1937 


Feb., 1935 


Sept., 1937 
July, 1936 


Sept., 1935) 
Oct., 1933 


1937 
1937 
1937 


July, 1937 


1940 


June, 1938 


Jan,, 1938 


Jan., 1940 


Sept., 1939 
Mar., 1938 


July, 1937 


Jan., 1938 


1935 
1938 
1939 


Feb., 1938 
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Title of scheme and/or 
purchasing authority. 


Consulting engineers or 
supervising authority. 





Upper Reaches ... 


Allington Sluices 


Medway Tidal Channel 
Medway Tidal Channel 


River Beult Channel 


HOME 
Chelsea Bridge : L.C.C. 


Waterloo Bridge: L.C.C.... 
Waterloo Bridge : L.C.C.... 
Wandsworth Bridge : 
L.C.C. 
River Hull Bridge 
Mutford Lock Bridge 
Richmond Bridge 
Menai Bridge 
Palnure Bridge: Kirkeud- 
bright C.C. 


Dartford—Purfleet Tunnel 
Kent and Essex C.C. 


FOREIGN 
Baghdad: Iraq Govt. 


Howrah Bridge ... 


King George VI: Assam- 
Bengal esentiad 


Otto Beit 





.| River Great Ouse Catchment 


.| Kent 


.| City and County of Kingston- 


.| Howard Humphreys and Sons} 


.| Sir 


.| Coode, Wilson, 


Board 


Rivers Catchment 


Board 
Ditto 
Ditto 


Ditto 


Rendel, Palmer and Tritton... 
Ditto 
Ditto 


London County Council 


upon-Hull 


Sir Harley Dalrymple Hay ... 


Alexander Gibb and 
Partners 


Ditto 


Coode, Wilson, Mitchell and 
Vaughan-Lee; Mott, Hay 
and Anderson 


Mitchell and 
Vaughan-Lee 
Rendel, Palmer and Tritton... 








Ditto 


Sir Douglas Fox and Partners 


Nature of scheme and notes. 


Date of 
completion. 


Date of 
starting. 


Estimated 
cost. 





RIVER IMPROVEMENT WORKS (continued) 
Reconstruction of locks at Brampton and Buckden ... 


Reinforced concrete sluice gate structure; two gates, 
30ft. by 15ft., and one gate, 16ft. by 15ft. Vertical 


1592ft. steel sheet piling river wall: Excavation 30,000 
c.y. for channel widening ; downstream from Allington 
Channel widening and dredging : Construction of flood 
banks, drainage outfalls, &c., Allington to New Hythe 
Channel widening and deepening ; ; construction of; 








new cuts and four bridges; radial sluice gate 


BRIDGES AND TUNNELS 
Self-anchored suspension bridge across Thames ; 
central opening, 332ft.; roadway, 40ft. 
Demolition of old bridge across Thames... 


Reinforced concrete girder cantilever, five spans, 238ft.; 
two roadways, 27ft. 

Cantilever bridge across Thames; central opening, 
283ft.; roadway, 40ft.; also eadinaed roads 

Scherzer rolling lift bridge ? ae 


Swing bridge of all-welded steel construction 


Widening ancient five-arch bridge across Thames ; 


roadway, 21ft. from 16ft. 10in. 





Reconstruction of Telford’s old bridge ; replacement of 

chains, alterations to roadway 
Reconstruction of reinforced concrete bridge... 
Sub-river Thames tunnel: Length 1 mile, roadway 
20ft. 


North Bridge and King Feisal Bridge over Tigris at 
Baghdad 

Across river Hooghly, Calcutta ; 
span, 1500ft.; roadway, 7lft. 

Across river Meghna, Bengal ; 
railway 

Across Zambesi River ; 
1050ft.; roadway, 18ft. 


cantilever ; main 


seven 331ft. spans ; 


suspension; central span, 





W. and C. French ... 


Dredging and Construc- 
and 


tion; Ransomes 


Rapier 
Direct labour ... 
Direct labour ... 


Direct labour ... 


Holloway Bros. 


.| Sir Wm. Arrol 


Peter Lind 
Holloway Bros. 
Dorman, Long 


Cleveland 
Engineeri 

Cleveland Bridge 
Engineering 

Contract not yet let 


Bridge 


.| Ewing and Salmond 


Charles Brand and Son 


Holloway Bros. 


Cleveland Bridge and 
Engineering 


Dorman, Long 


and 


and 





| 
| 


3,500,000*|June, 


£ 


20,000 | Apr., 1935 | May, 1937 


19,000 | Nov., 1935] Dec., 1937 


Jan., 1937 | Apr., 1939 


Sept., 


31,000 


30,000 | Nov., 1934 1938 


310,750 | Oct., 1934 | May, 1937 


263,000 | June, 1934 |June, 1937 


647,000 | Oct., 1937 1940 


400,000 | Oct., 1936 


42,839 | Sept., 1935 


Jan., 1938 


July, 1937 


42,000 June, 1939 





| Autumn, - 
1937 
1938 


228,000 | 1940 


11,613 | July, 1936 | Sept., 1937 


1936 


| 
| 
358,000 | Oct., 1936 | Oct., 1939 





1936| 1941 


| 1937 


1,600,000 | Oct., 
450,000 | 


| Early 1939 


| 





* Estimated Total Cost : 


Only Preliminary Contract at present Let. 
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Consulting engineers or 
supervising authority. 


Title of scheme and/or | 
purchasing authority. 


St. Ives Howard Humphreys and Sons 


Ladybower Reservoir :| G. H. Hill and Sons 
Derwent Valley W.B. 
Goyt Valley Supply : Stock-| 

port Corporation | 


Ditto 


Scheme : Ditto 


Water, 


Mouldsworth 
West Cheshire 
Board 

Stratford-on-Avon R.D.C.| J. D. and D. M. Watson 

| 
oe 


Silcock and Simpson 


Downham R.D.C. Ditto 


Biggleswade Water Board| Binnie, Deacon and Gourley 
Binnie, Deacon and Gourley ; 
| _Herbert Lapworth Partners| 
| Binnie, Deacon and Gourley! 


| 


Corby (Northants) and Dis-| 
trict Water Company 
Cirencester U.D.C. ... 
Haweswater: Manchester; L. Holme Lewis 
Corporation 


Chester Fred. J. Dixon 


Abingdon Rural District City of Oxford 


FOREIGN 
Trinidad | Howard Humphreys and Sons 


Haifa (Palestine) Ditto 


Hong Kong Binnie, Deacon and Gourley 


Pegu Yomas: Rangoon; Dittoand A. E. Mann 


Corporation 


Nature of scheme and notes. 


WATER SUPPLY 


Rural water supply ; Water tower and mains 


Impounding reservoir, 6000 million gallons. Earth- 
work embankment concrete core wall; tunnels, &c. 

Fernilee reservoir, 1100 million gallons: Earthwork 
embankment, valve shafts, &c. ; Filter-house, covered) 
concrete service reservoirs ; Pipe lines 


Pumping station and softening house: Deep bore-| 
holes ; Covered concrete service reservoir, 8 million! 
gallons ; Aqueducts 

Construction of pipe lines, booster stations, &c. 


Sinking additional bore-hole ; Pumping machinery and 

pumping and distribution mains 
| 

New water supply scheme : Sinking deep well; Water 
mains ; Pumping machinery ; Reservoir and pump- 
ing station ; Distribution mains ; Reinforced concrete 
water towers 

Dunton supply: Bore-holes, pumping station and 
pipe line 

Eye Brook supply : 
lines 

Baunton supply: Pumping station at existing bore-| 
holes, service reservoir and pipe lines 


Impounding reservoir and pipe} 


| Buttress type concrete dam and works in Mardale 


Valley ; Aqueduct, including 8 miles in tunnel 
10 million gallon covered concrete subsidence reservoir ; 
Concrete water tower, 200,000 gallons, 102ft. 6in. 
high ; 
300,000 gallon concrete service reservoir, Boars Hill ; 
26 miles 6in., 5in., 4in., and 3in. cast iron mains 


Water supply system for southern part of Island : 
Gravity dam concrete core wall, 1050 million gallons 

Consolidation of water supply system into single under- 
taking; Preliminary borings, survey, &c. 

Shing Mun Dam, 3000 million gallons; valve shaft, 
tunnels, &c. 

Impounding reservoir, pumping station, pipe line 


..| C. A. Horton ... 


Date of | Date of 
starting. [completion. 


| 
|Estimated 
cost. 


Contractors. 


| 


£ 
F. G. Hannay and Son,| 26,000 | Nov., 1936 | Feb., 1938 
Northern Ferro Con-} } | 
crete Construction | 
Richard Baillie 700,000 | Jan., 1936 | 


| 


1941 


Lehane Mackenzie and! 800,000 | 1931 ' 1938 
Shand, C. A. Horton, | 
Thos. Coates, A. A.! 

Stuart 

C. A. Horton, ©. Isler,| Not esti- | 
Whitley Brothers, A.| mated. | 
Monk 

17,000 | May, 1937 | Mar., 1938 


1933 1939 


Vivians Boring and Ex-| 24,650 | 1937 
ploration ; Blackstone ;| } 
Squires and Sons 

T. Richardson, G. Riley,| 
Hathorn Davey, Ed. J.) 
Edwards, Clay Cross,| 
Flooring Contracts ; F.| 
W. Shanks } 

Geo. Stow, W.H. Allen,} 57,000 1937 

Tarslag 

Direct labour 


62,000 | Apr., 1938 


1935 


1937 1939 


| 
...| 270,000 


Downing, Rudman and} 25,000 1937 1938 
Bent 
Direct labour 1940 


... 1,250,000 1930 


Grays Ferro-Concrete | June, 1937 


Aubrey Watson, Stan- 37,680 | Jan., 1937 


ton Ironworks 


Direct labour vss see} 900,000 | May, 1933 |Sept., 1937 


July, 1936 


... (8,200,000 


Direct labour | Jan., 1937 


Direct labour: Braith-|1,450,000 1936 1941 
waite, Burn and Jessop 


Construction 
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Title of scheme and/or 
purchasing authority. 


HOME 
Rugby Main Drainage 
Folkestone Main Drainage 
Bilton Grange 
Great Crosby 
Prestwich Mental Hospital : 
Lancashire Mental Hos- 


pitals Board 
County Borough of Oldham 


Sutton-in-Ashfield R.D.C. 


Johnstone T.C, ... 
Spenborough U.D.C.... 


Outfall Works, Beckton ... 


5.W. 


Holloway Storm Relief 


Sewer, &c. 


FOREIGN 
Kampala (Uganda) 


St. George’s (Grenada) 





Gebel Aulia Dam : 
Government 

Assiut Barrage : 
Government 

Mohammad Aly Barrages :} 
Egyptian Government 

Kut Barrage: Iraq Govern- 
ment 


Egypt’n| 


* . | 
Egyptian) 


| 
| 
} 
| 
| 
} 
| 
| 
| 





Storm Relief Sewer ...| 


Consulting engineers or 
supervising authority. 


John Taylor and Sons ... 


Ditto 
City and County of Kingston- 
upon-Hull 
Howard Humphreys and Sons 


J.D. and D. M. Watson 


Ditto 


Ditto 


Carter and Wilson... 
Silcock and Simpson 


London County Council 


Ditto 


Ditto 


| 
Howard Humphreys and Sons 


Ditto 


Coode, Wilson, Mitchell 


Vaughan-Lee 
Ditto 
Ditto 


Ditto 


| Sewers, 


| Sewers, including 6ft. dia. at max. depth, 110ft.; 


Sewer, 4ft. 


and| 


| Barrage and lock on river Tigris : 


Nature of scheme and notes. 


DRAINAGE AND SEWAGE WORKS 


33in.; 84 miles already laid; new 
at Hillmorton; existing works 


to 
works 


Tin. 

treatment 

enlarged 

42in. 
dia. backdrop connection ; outfall chambers 

7ft. 9in. sewer and pumping station in addition to street 
works 

Storm water drainage; sewers, automatic 
station, 5550 ¢c.f.m.; river outfall, &c. 

Reconstruction of defective sewers 


pumping 





Sewage purification works; aeration, separating, | 
storm water, digestion and gasholder tanks, bio-| 
logical filters, pumping stations, &c. 

Three miles sewers ; biologic: val filters, digestion tanks, | 
sludge drying beds, pumping stations, &c. 


Concrete and steel sewers ; sewage purification works ;) 
* Simplex ”’ surface aeration 
Extensions to sewage disposal works; detritus tanks ; | 
bacteria beds, humus tanks, pumping station 
Extension of activated sludge plant, 10 to 60 million| 
g.p.d.: erection 200 tons p.d. sludge digestion plant ;| 
sludge liquor settling tank 
6in. to 6ft. 6in. dia., 
in tunnel 
Sewers to relieve 
iron concrete lined, 


23 miles, constructed! 
| 


flooding in N.E. London, 5ft. cast} 


6ft. brick 

| 
| 
Soil sewerage system; purification works; separate} 
storm water system of covered concrete channels | 
Main drainage and sea outfall; sewers and ejector} 
station under construction | 

IRRIGATION AND ASSOCIATED WORKS 
| 


| 
reservoir in Soudan with sluice dam} 
subsidiary works on White Nile 


Flood control 
and by-pass lock ; 


Contractors. 


Various 
cee 
A. Waddington and Son 

(first section only) 
Tarron Industries ... 


Norwest Construction ; 
Hathorn, Davey 
Wm. Gornall and Sons... 


Frank Haslam 


Squires and Sons; Bow- 
mer and Kirkland ; 
Forest Rock Granite 

Wm. Lind; J. and 
Johnston 

Wm. Moss and Sons 


J. 





Richard Costain 


A. Waddington and Son} 


Metropolitan Construc- 


tion 





Direct Jabour ... 


Direct labour ... 


| 
| 


Gibson and Pauling 


Estimated 
cost. 


£ 
106,000 
158,000 
112,500 


112,000 


68,000 | 


80,000 


45,000 


48,000 


85,000 | 


487,000 


106,000 


110,000 | 


335,000 


53,500 


Zs |2,000,000 


Stre ngthening existing barrage to sustain increased| John Cochrane and Sons} 1,077,000 


head ; remodelling Ibrahimia Canal head regulator| 
New barrages and locks on Damietta and —" 
branches of river Nile 
canal head vont! 
subsidiary works 


Macdonald Gibbs ... 


Balfour Beatty 


oof ,000,000 


./1,119,000 


Date of 
E sates: cresnane 


Date of 
emmchitiinnd 


| July, 1936 | Sept., 
| 
| 


| Nov., 1937 | 


1938 


1940 


1937 | 
1937] Sept., 


Apr., 


| Sept., 1938 


Apr., 1936 | Oct.. 1938 


| 
| 
| Oct., 1936 | May, 1938 


| Mar., 1937 | Sept., 1938 
| 
1936 Dec., 


May, 1937 May, 1938 


Dec., 1938 


1935 1938 


Aug., 1934 | Mar., 1937 


Sept., 1936) Mar., 1938 


June, 1936 | June, 1940 


| Jan., 1937 | June, 1938 


| June, 1933; Com- 
leted 


1938 


| 
| 
| 


| pie 
| Oct., 1934 | | Oct., 


Oct., 1937 | Dec., 1939 


Sept., 1934) Dec., 1938 













































































vii—_THE ENGINEER CIVIL ENGINEERING CONTRACTS Fes. 4, 1938 
l l l 
Title of schemeand/or | Consulting engineers or | Nature of scheme and notes. Contractors. Estimated| Date of Date of 
purchasing authority. | supervising authority. cost, qtenting. joompletion. 
ia | 
| UNDERGROUND RAILWAYS | 
London Passenger Trans-| Mott, Hay and Anderson’ ...} Central London Tube: Realigninent and increasing! Kinnear Moodie ... ...| 200,000 | Sept., 1936] May, 1938 
port Board | — r of running tunnels | 
| Ditto Lengthening platforms at Bank Station | Kinnear Moodie ... ...| 100,000 | Jan., 1937 | Mar., 1938 
| Ditto Installation Escalators ; Construction Unde rground| Charles Brand and Son... 160,000 | Dec., 1935 | Aug., 1938 
Booking Hall at St. Paul’s Station 
Ditto | Central London: North-Eastern Extension : 
Liverpool-street to Bow ces nee nee ee eee eee} Charles Brand and Son...| 660,000 | Apr., 1937 |Spring,1939 
| Bow to Leyton oe .| John Mowlem ... «| 580,000 | Jan., 1937 | Winter, 
Leytonstone to W anstead ..| W. and C. French ...| 120,000 | Mar., 1936 1938 
Ditto Sir Harley Dalrymple Hay} King’s Cross Station: Sub-surface Booking Hall and} Mitchell Brothers .... ...|| 98,397 | Mar., 1936 | Winter, 
Escalators 1938 
Ditto | Metropolitan Line: Diversion of ** Up” line between; John Mowlem ... eee} 112,231 | Mar., 1936 | Autumn, 
| Finchley-road and Swiss Cottage ; cut and} 1938 
cover | 
| | Running tunnels, station and escalator tunnels for) Charles Brand and Son..,.| 401,208 | July, 1936 1938 
| |  Finchley-road—Baker-street extension 
| South-bound Bakerloo Tube Station at Baker-street ...| Charles Brand and Son...| 26,483 July, 1936 | May, 1937 
Junction tunnels at Baker-street ; Escalator tunnels} Charles Brand and Son...| 128,190 | Oct., 1937 1939 
} and platform extensions | 
Ditto | Ditto Highgate Tube extension: Running tunnels, escalator} Charles Brand and Son...| 305,824 Jan., 1937 | 1939 
| tunnels, step-plate junction, tunnel portals, &c., at 
| East Finchley Station. | | 
| 
| | | 
MISCELLANEOUS | 
HOME } 
Ringway Airport . .... City of Manchester .| Levelling, draining and preparing landing area of 246| En-'Tout-Cas ..| 47,000 | Nov., 1935 | 
acres 
Guinness Brewery at Park! Sir Alexander Gibb andj Lay-out of buildings, equipment, installation of plant,) Various ... eae 1931 | Work com 
Royal | Partners | services, roads, canal barge berth, &c. | pleted 
Blaen y Cwm Reservoir ...| Sir Douglas Fox and Partners;} Part of the works included in the reconstruction of) Sir Robert McAlpine} 160,000 | Feb., 1936 | 
Sir Alexander Gibb and| Ebbw Vale Steel Works and Sons | j 
Partners | | 
Barking Power Station:; Merz and McLellan; Sir} Extensions to present power station ...... ... ...| Conerete Piling, Ltd. ...| 45,000*| Nov., 1937 | Sept.. 1939 
London Electric Supply Alex. Gibb and Partners | 
Co. } 
Littlebrook Power Station ;| Merz and McLellan; Sir} Site filling and levelling, foundations, buildings, two| Holloway Bros . ss} 700,000 | Oct., 1936 
Kent Electric Power Co.} Alex. Gibb and Partners jetties, condensing water tunnels, &c. 
Various Trading Estates ...! Sir Alexander Gibb and) Various civil engineering works, including site filling,| Various 
Partners | levelling, roads, railways, bridges, &c. 
FOREIGN | | 
Fyzabad Power Station:| Sir Alexander Gibb  and/ Steam power station e » see eee eee eee} Babcock & Wilcox, Ltd. +t 50,000 | 1936 =| Nearing 
United Provinces, India| Partners | Asea Electric, Ltd.f | } jcompletion 


| 
i i | 





* Civil Engineering works only. + Suppliers of equipment 
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PUBLIC NOTICES. 
ir Ministry. 


bunecronaThs OF porent IFIC 
— 





Aircraft. Establishment, South 

Farnborough, Hants, assist. in the 
investigation of stren of aircraft structures and 
materials. Candidates should have had good. tech- 
nical education, preferably with a B.Sc. Degree in 
Mechanical Engineering, and some years’ practical 
training in an Engineering Works. It is necessary 
that consieate should have a sound knowledge of 
Mechanics and Mathematics as applied to engineering 
problems, and be Pr} to write technical reports. 

Salary sca by £12 per annum to £385 
women, £265- tia esis @ year). 

The appointments will be nou- pensionable. but 
entrants will be eligible for tion fo 
ment to pensionable posts in the event of vacancies 
arising on the permanent establishment. Promotion to 
\ssistant, I (£400 to £515, women £315 to £400) is 
yoverned by merit as and when vacancies arise. a 


Applications should be ey ) al, a — cat 
Hoya a horalt Mestablishment. 


vbiained — (q Ref. 
south Faraborough, Hant 





SU. OU RINTENDENT. 
Closing | for aoe’ of applications ater Po 
ruary, 1938 





echanical Draughts- 
L MEN REQUIRED, preferably with 
experience ¢ on any of the following types 
of work : 
War Stores 
Commercial, 
Trailers). 
Jigs and Tools. 

Applicants should have had not less than three 
years’ workshop experience. Age 21 years to 30 years. 
Preference given to Ca mezviep men, other things being 
equal. Pay up to 8: week, according to ability 
and experience. Poe nes non-pensionable, but, 
subject to suitable Spalideotione. entrants are eligible 
for consideration for promotion and for appointment 
to the pensi ble est should vacancies 
arise. 

Application forms obtainable by postcard from 
CHIEF SUPERINTENDENT OF ORDNANCE FAC- 
beg (Advt. No. 197), Royal Arsenal, a 
8.6.18. P 5 


rown Agents for the 
COLONIES 
COLONIAL GOVERNMENT 
APPOINTMENTS. 


APPLICATIONS from qualified candi- 
dates are I INVITED for the FOLL OWING 


POSTS : 

M/5396. ENGINEER _— by the Govern- 
ment of Hong Kong for the Pui Works —-- 
ment for three years, with menses eye: 
Salary £545 a year, rising to £050 a year. ‘A higher 
initial salary may be offered to well-qualified candi- 
dates. Residential allowance of £50 a year, payable 
from the fourth to the ee year of service 
and thereafter of £100 a Free passages and, 
if married, for wife and children not exceeding four 
persons. Candidates, aged 23-35, must have passed 
Sections A and B of the A.M.I.C.E. Examination or 
possess an equivalent degree; have had two years’ 

practical experience on the Construction of Large 
Waterworks ; be good Draughtsmen and Land Sur- 
veyors ;; be experienced in Reinforced Concrete Con- 
struction; and be capable be $4  nnane of the 


cree. of Waterworks Stru ract. 
M/5658.--EXECUTIVE ENGINEER REQUIRED 
by the Wiavtteanent of Sierra Leone for the Public 
Works Department for one tour of 12 to 24 months. 
Salary £600-£30-£720 a year. od a7 and 


Vehicles (Chassis or 




















G. YATES). 


(H. 


(LAWFORD H. FRY.) 


No 


(T. SWINDEN.) 
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PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 
(TaBLE oF CONTENTS, PacE 167.) 


- 


Pencil Portrait No. XV— 
Sir David Milne-Watson, Bart. 


Wages and Export Trade. @. 167 


Steam Turbine Performance at 


Partial Loads—No. III. 


The Analysis of Locomotive Test Data 
No. I. (P. 159) 


The Grand Coulee Dam—No. II. 


Oil-Electric Trinity House Vessel 
* Patricia.” 


Scientific and Industrial Research 


Inspection as Applied to Iron 
and Steel.—No. I. @. 175) 


THE ENGINEER, |! - 2 - 38. 


THE ENGINEER, |! - 2 - 38. 


(P. 156) 
THE ENGINEER, 11 - 2 - 38 


THE ENGINEER, 11 - 2 - 38. 


(P. 154) 
THE ENGINEER, 11 - 2 - 38. 


(P. 169) 
THE ENGINEER, !! - 


II. ce. 158) 


THE ENGINEER, 11 - 2 


THE ENGINEER, II - : 








bos ge and liberal leave on full salar 
aged 24-30, preterebly —— must pty Corporate 
of the I vil Sage my en or hold 
an Babltowing 


Degree exem 
tion from Sections A —~s % of the A.M.LC.E. 
Examination ; have served articles under a Chartered 
Civil Engineer and have had not less than two years’ 
weqetions experience on Works. 

Apply at once by letter, stating age; whether 
married or single, and full particulars of qualifica- 
tions and experience, and mentioning this paper, to 
the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W.1, quoting the reference 
number against the appointment for which — 
tion ts made. 











Nar Department. 

MECHANICAL DRAUGHTSMEN 
REQUIRED. Pay up to £5 5s. a week, 
according to Dopey ld and 
rience. Mi um age 

Prospects of pecmetion’| to to higher nome 
—— by merit as vacancies 
Present poste non-pensionable, but a suitably 
qualified ‘utrant t will be eligible for consideration tur 
appointment to the pensionable establishment should 
vacancies arise. In any case appointments will prob- 
abl last for ai least 2 to 8 years. 

didates should possess the Higher National 
Certificate (Mechanical Engineering) or equivalent 
qualification and should have had workshop expe- 
rience and drawing-office experience, preferably in the 
preparation of designs and working drawings of any of 
the following :— 
un Carriages and seeming. 
Guns and Mechanis' 
Ammunition Stores... 
Fighting Vehicles. 


Tanks and Armoured 

Commeretal Vehicle Chassis or Trailers. 

Small Intricate Mechanical M ms. 

¥Jigs and Too! 

Application forms obtainable by postcard from 
CHIEF SUPERINTENDENT of ORDNANCE FAC- 
ie (Advt. No. 196), Royal Arsenal, Woolwich, 


9598 
\ Na ] ar Department. 
sy yg 
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PUBLIC NOTICES. 





BRADFORD EDUCATION COMMITTEE. 


TECHNICAL COLLEGE, 
BRADFORD. 


Full-time Day Courses are arranged to meet 
the needs of students wishing to nt 
themselves for the Degree Examinations of 
the University of London in 

MECHANICAL ENGINEERING 
CIVIL ENGINEERING 
ELECTRICAL ENGINEERING 

Further particulars and prospectuses may 
be obtained on application to the 
PRINCIPAL, Technical College, Bradford. 

9680 





(TEM- 
PORAIY) REQUIRED for 
Depa 


rtment at Sutton 

Oak. 3 he post has 

been soseaue for one year in the first 
Candidates 


must have a 
pe of Desree in Engineering or equivalent 
h training in an bn ape 
drawing- office ‘ond workshops, and subsequent prac- 
tical experience in a position of responsibility, pre- 
ferably in @ chemical wi ae a! . 


Salary, £360 to £50 a year, 
tions and experien 

erence given ‘to ex-Service candidates, 
things being equal. 








other 


+ a 


edfordshire Education Com- 
MITTEE. 
LUTON TECHNICAL PRL 
Principal : W. E, PARK, 
pABELICATIONS are INVITED tor “the following 
L-TIME APPOINTMENT for the Summer Term, 


088 
GRADUATE asst are for ENGINEERING 


ne, post is mainly, in connection with the Junior 
Ames also involve teaching in 





Ap; ae rt by from 
the CHIEF PRRINTENDENT, Chemical Defence 
Research ment, 14, Grosvenor-gardens, 7 
5.W.1, sho copies of recent testi- 
moniais not later than gard. Fibreary, 1938. 9722 





TO ADVERTISERS UNDER BOX NUMBERS in 
SITUATIONS OPEN SECTION 
phd the benefit of icants, the Proprietors are 
repared to insert b notices that yousaates, are 
filled. upon receipt of notifications from the Adver- 
tisers. ‘These no’ (limited to one ad will te free 
charge, and co-operation is asked for. 





. Qualifications 
n some branch of Elec- 
is desirable, but not essential. 
Salary in accordance with the Burnham Scale for 
Teachers in Technical Schoo! 
onan —_ and further particulars will be 
Pp as 
the Prineipal Luton Technical Coll 
Luton, to whom all conmeeiees — be returned not 
later than Wednesday, 23 oo ie 1988, 


BAINES, 
F ofector of Education. 


Shire Hall, 
Bedford 9724 





ambridge University. 


The Vice-Chancellor gives notice that the 
Appointments ee of the eee) a ene 


neering _will 
UNIVE ERSITY DEMONSTRATOR in ENG INEERING. 
The appointment will be gaia) to the Statutes and 
Ordinances of the University. 

idates are reques to address any enquiries, 

and to send their applications with such evidence of 
qualification as they think to Mr. . LANDON, 
Secretary of the Appointments Committee, Engineer: 
ing Laboratory, Cambridge, on or before wees. 
9th Maréh, 1938. 1050 





(Sorporation of Bristol. 


ELECTRICITY DECARTMENS, 
od Corporation of Bristol are prepared t 
RS for the SUPPLY, DELIVERY. 
pee INTO COM 


» receive 
TEN EREC- 


MISSION at the 


Six SUPERHEATE RS for fitting to existing 
Boilers hav an economic rating of 80,000 Ib. 
of steam per hour at a gauge pressure of 325 Ib. 

sq. in. and an outlet temperature of 800 deg. 


Copies of the specification and drawings, together 
with form of Tender and general conditions, will be 
available for issue on Friday, the 11th February, 1938, 
and may obtained on payment of a deposit of Two 
Guineas, which amount is returnable on receipt of a 
bona fide Tender. 

must be made on the form ag tm and 

ater t 


contained in plain without any 
name or mark indicating the sender, endorsed ** Tender 
for Superheaters, Portish an 
Additional copies of the documents may be obtained 
t of a sum of 10s. 6d. for each copy, which 
returnable. All cheques shall be made 
payable to the “* Corporation of Bristol.’ 
= lowest or any Tender will not necessarily he 


A. J. NEWMAN 
. Mech. i “M.LE.E.. 
ngineer and General Manager. 
Electricity ee ine 
Colston-avenue, Bristol, 1. 9706 


PUBLIC NOTICES. 
ity of Liverpool. 


ELECTRIC 8U ron PRPARTERN 
TENDERS a INSURANCE oo 
RESSURE PIPING 

The Pa: of Liverpool pe ‘TENDERS for 
the INSURANCE at Clarence Dock No. 2 Power Station. 
Liverpool, of 6 BOILERS, the normal evaporation of 
each being 200,000 1b. per hour at a pressure of 
630 Ib. per square inch, together with PRESSURE 
PIPING, ae. in ee with the specification, 
which may be obtained by post to the 
City Electrical Rnainesr.. 24, Hatton- garden, Liver- 
poo! 

Tenders will only be with 
previous experience of plant of ‘similar size and work- 
ing conditions. It is emphasised pe the necessary 
evidence of this experience must be furnished when 
applying for copies of the specification. 

Tenders to be enclosed in sealed envelopes, nt 
** Insurance of Boiler Plant, &c., Clarence Dock No. 2 
Power Station,’’ must to the Town 
Clerk, Municipal Offices, Dale-street Liverpool 2, and 
forwarded BY POST to him so as to be delivered not 
later than the first postal delivery on Wednesday, 
2nd March, 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

W. H. BALNES, 


Town Clerk. 





BOIL ERS, 





A A 





‘Town Clerk’s Office, 
Liverpool, 


ounty Council of Middlesex. 
PUBLIC ASSISTANCE DEPARTMENT. 
TENDERS NS ee SUNDRIES 


704 





YE MONTHS) 

The County Council of Middlesex invites TENDERS 
for the SUPPLY of the above GOODS or MATERIALS 
for the period stated from the Ist April, 1938, to its 
several Hospitals, > eaaceaacess Sanatoria, Children’s 
Homes, Offices 

Forms of ‘Tender “(upon which only Tenders will be 
considered) and conditions of contract may 
obtained on application to the Director of Public 
Assistance, 3, Central-buildings (Fourth Floor), 
Matthew Parker-street, pA teen om S8.W.1, accom- 
panied by a stamped addressed foolscap envelope. 

Sealed Tenders, marked ‘* Tender for ....,’’ must 
be delivered at or before 11 a.m. on Monday, the 28th 
February, 1938, addressed to ‘‘ The Clerk of the 
Middlesex County Council, D.2, Guildhall, West- 
minster, 8.W.1 

The Council does not bind itself to accept the lowest 
or any Tender, and reserves the right to accept any 
Tender or part only. 

Estimated quantities required are stated in the form 
of Tender, and tenderers may Tender to supply all or 
any one or =~ of the ene concerned. 


““).2 
Clerk rm the County Council. 
Guildhall, Westminster, 


February, 1938. 9721 





mprovements at the Port of 


DEVONPORT 
“FOR THE _e BOARD OF MERSEY 
TASMANIA). 


The Marine Board of Mersey invites TENDERS for 
DREDGING ENTRANCE CHANNEL and HARBO 
(Approximately 1% oo cubic yards) and CON- 
STRUCTING STON INING WALLS. | 

General tH a of contract, specifications, and 
drawings may be inspected at the office of the Agent- 
General for rer — House, Aldwych, 
London, W.C.2, es of same may be obtained 
on payment of "sI0. 4 eae will be refunded on return 
of all plans and specifications intact. 

Tenders are to be made out on the proper prescribed 
blue forms supplied, and must be attached to the 
schedule of prices all properly filled in. 

Tenders, accompanied by a separate Preliminary 
Deposit of 24 per cent. of amount of each Tender, to 
returned by Noon on the 30th April, 1938, at the 
office of the Marine Board of Mersey, Devonport, 
Tasmania (by registered Air Mail). 

The Board shall not be bound to accept the lowest 
or any nee 

ders be enclosed in @ sealed envelope, and 
a. —-* for Port Improvements,’’ and 
to THE SECRETARY, Marine Board of 
Mersey, Devonport, Tasmania. 9572 


Ihe Madras and Southern 


MAHRA a RAILW AY COMPANY, Ltd., 
invite TENDERS 

. EIGHT CRANE. and SIX STRAIGHT AXLES 

for LOCOMOTIVES 

Specification and form of ‘Tender om be obtainca 
from the Company’s Offices, 123, Victoria-stvreet 
Westminster, London, 8.W.1 

ee ONE GULNEA, WHICH WILL NOT 
RETURNED. 


Tenders must be submitted not later than Two 
o’clock p.m. on TUESDAY, 1st MARCH, 1938. 

The Directors do not bind t ives to accept the 
lowest or any Tender and reserve to themselves the 
right of_reducing or dividing the order. 

te BY a OF THE BOARD, 

G. W. V. DE RHE PHILIPE, 
«9732 Secretary. 





BE 
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AUCTIONS, Page 64. 
BUSINESSES and PREMISES 
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Annual Subscription Rates 


(including postal charges). 


Le prix de l’abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
d@origine au cours du change au moment de la 
commande. 


Die Bezugsgebiihren sind zahlbar in Pfund- 
sterling oder in der Landeswahrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 

Ser4n aceptados los abonos en moneda 
esterlina o su equivalente calculado en la 
moneda del pais de origen al cambio efectivo 

la fecha de ponérse el pedido. 


£3 0 
£3 3 © Thick Paper Ed. 
£2 Thin Paper Ed. 
ABROAD... ... £3 7 6 Thick Paper Ed. 
(except Canada) £3 0 Thin Paper Ed. 
AFRICA ... Cote Sesekiaiy. All Branches. 
CaPE Town: Wm. Dawson and 
Sons, Ltd., 29-31, Long-street 
(Box’ 489) 
BuENos AmmEs: Mitchell’s Book 
Store, 576, Cangallo 
Gordon and Gotch (A’sia), Ltd. 
All — 
Robertson 


Mulleus. ‘Elizabeth-strect 
BRUXELLES: E. Graddon, 1864 

Avenue Rogier, Schaerbeek 
BRUXELLES : W. H. Smith and Son, 

78-80, Rue du Marché-aux- 


BRITISH 
CANADA... 


ARGENTINE ... 


AUSTRALIA ... 
and 


BELGIUM 


American News Company, Ltd. All 
Branches 

MONTREAL : Benjamin News Com- 
pany, $ 973 St. hcianest 

ToR Wm. Dawson Subscrip- 
tion asians Ltd., 70, King-street 


East 
Torunto: Gordon and _ Gotch, 
Ltd., 253, Queen-street West 
CoLOMBO : Wijayartna and Co. 
Hone Kone: Kelly and Walsh, 


td. 
SHaneHar: Kelly and Walsh, Ltd. 
Teknisk Presse Bureau, Our?gade 
34, Copenhagen 
Calko : 
Stationery 
Maghrabi 


GELsINarorsS: Akademiska Bok- 
handeln, Alexandersgatan, 7 
— Boyveau and Chevillet, Rue 
ue, 
PaRis: aoe Berger-Leverault, 
me ‘Bid. 5 t. 
Brentano’s, 37, Av. de 


Opera 
Paris : penn, 92, Rue Bonaparte 
Paris: W. H. Smith and Son, 248, 

Rue de Rivoli 


CANADA... 


CEYLON ... 
CHINA 


DENMARK 


and 


EGYPT 
Chareh 


Express Book 
Store, 9, 
FINLAND 


FRANCE ... 


GERMANY 


AMSTERDAM-C: Arn. S. Weyl 
Plaatage Frauschelaan 32 
ROTTERDAM Hector’s Boek- 
Boekhandel, 
t4 


HOLLAND 


maneee < Noordblaak 59 
Techn. 


ROTTERD. 

“Plan ©," 
Bompay: Thacker and Co., Ltd. 
CaLcoTta : Thacker, Spink and Co, 


eg Ulrico Hoepli 
Rome: Maglioni and Strini, 307, 


Fratelli Treves, Corso 


INDIA 


ITALY 


Rosen! berg and Sellier, v. 
ria Vittoria 18, and their 
Branches at Naples ‘and Rome 
Maruzen Co. All Branches 
Aas Whitcombe’ and 
‘om! 
Gordon & Gotch (A’sia), Ltd., Wel- 
lington, Auckland, and Christ- 


ehurch 
Napizeg : J. Wilson Craig and Co. 
LENINGRAD : Meshdunarodnaja 
iga, Prospect Volodarsky, 53A 
Moscow : Kuznetski Most 18 
STRAITS SETTLEMENTS—Sineapore: Kelly and 
Walsh, Ltd. 


STOCKHOLM: A/B We 
Journal-expedition Stockholm 1 
StovkHoLm: A/B C. E. Fritzes 

Ken. Hofbokhandel, Freds- 


JAPAN .. 
NEW ZEALAND 


RUSSIA 


SWEDEN 


Rosa Leibowicz, 4, 


UNITED STATES International News Co., 131, 
OF AMERICA Varick-street, Son York, N.Y., 
and all Branch 

Entered as second-class ne at the — 
New York, N.Y., December 
di Act of March 3rd, is78 
(Section 397, P:L. & R.). 
*.* READING Casks, to hold two copies of THE 
ENGINEER, and leather backs, ean now be 
supplied ai 4s. 9s. each, 58. 3d. post free. 


gal 
SWITZERLAND ZvRICH: 
Ankers 





‘*THE METALLURG 


This Supplement, which deals with the Science and 
Practice of Metall , both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next due, February 25th, 1938 


ADVERTISEMENTS. 


The charges for Classified Advertisements is 1/~ per 
line up to one inch—minimum charge 4/-; those y- 
ing one inch or more at the rate of 12/- per inch. 
must be accompanied 7 ao The rates for 

Displayed Advertignnene will be forwarded on applica- 

tion. Classifi Advertisements inserted 

unless men y before TWO o’clock on Wednesday 
afternoon. 

Letters relating to the Advertisement and the Publishing 
Department of the Paper dre to be dddressed to the 
Publisher, all other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. | 
This Directory, wi blished i e interest 
obtained 


which is in th 
of advertisers in THE ENGINEER, may be 
free of charge_on application to the Publisher. 





Essex-street, Strand, London, W.C.2. 
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PUBLIC NOTICES. 


SITUATIONS OPEN. 
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BOILER, at their Hornsey-road Baths. 
tions and all other particulars may be obtained from 
the General Superintendent and Engineer, Hornsey- 
road Baths, N.7 

Tenders bause “be enclosed in the sgortnky panties 
envelope pfovided, and delivered to the Town Ctler! 
not later than Noon on 22nd March, 1988. 

The Council do not undertake to accept the lowest 
or any Tender. 

W. ERIC ADAMS, 
Town Clerk. 
Town Hall, 


9th as » 1938. 9679 





jie? Assam - Bengal Railway 
PO mah Ltd., is prepared to receive 


TERIVE D BOILERS to oe B. & M. 4-6-0 Type LOCO- 

ONE BOILER for K ‘ 8-0 Type LOCOMOTIVE. 

Specification and Tender form may be obtained at 
the offices of the Company, 56, Victoria-street, S.W. 
A fee of £1 1s. is charged for the specification, which 
cannot be returned. 

Drawings may be had at the cost of the tenderer 
by application to Messrs. t Bennett and Co., 
Ltd., 16, Victoria-street, S.W.1. 

ers must be delivered at the Company’s Offices 
not later than Noon on Friday, the 4th March, 1938, 
e Directors do not bind themselves to accept the 


lowest or any Tender 
Kap om oll of the 1G Doeed, 
H. J. 


10th February, 1938. 





ounty Council of Middlesex. 


Lag ING AND ENGINEERING WORKS. 
APPLICATIONS are INVITED from contractors for 
the ADDITION of no NAMES, as from the Ist June, 

38 County Council’s approved LIST of 
TRACTORS for all kinds of Building and Engi- 
ng Works, including Redecorations and Repairs, 
prwcteeal Steel, so Sewers, Land Works 
Paving and Tarmac, Electrio Lighting and Power 
installations, X-ray Apparatus, Refrigerators, Electric 
Lifts, Cooking Equipment, Laundty Equipmen 
Sterilising and Disinfectant rage soo | Pe 
Filtrati d_ Treat t Plant, Water Sof! 


an ‘teners, 
Boiler-house, Pumping 





and Caloriner Equipment, 
Heating and Domestic Hot Water Installations, and 
Gas Services, &c. 

No application zm be granted unless the Council is 
satisfied as an of the 
applicant and ra tot the conditions under which labour 
is employed by the applicant. Otherwise, the granting 
of applications will be at the complete discretion of 
the Council and the reasons for the fefusal of any 
application will not be given. 

The inclusion of any name in the list will not 
impose any obligation upon the Council to invite 
Tenders from the contractor or to accept any Tender 
of his which may subsequently be submittéd, and 
the Council will be —, at any timeé, to remove 
the contractor’s name from the list without indicating 
to him its reasons. 
Applications must be made on the appropriate form. 
to be obtained — reference C/GP/G) from the 
undersigned, to whom they must be delivered not later 
than the 5th March, 1938. 

Dated the 25th st ~ 1938. 


DCLIFFE 
Clerk of _ County — 
Guildhall, Westminster, 5.W.1 


Urban District 


OUNCIL. 
GINEER AND SURVEYOR. 

APPLICATIONS are INVITED for the POSITION 
of ENGLNEER and gee ide» to the Council at a 
salary of £1000 per annum, increasing by annual 
increments of £50 to ©1250 per annum, together with a 
car allowance of £100 per annum. 

Applicants must not be more than 45 years of age 
and must have passed the examinations 
of the Institution of Civil Engineers or hold the 
——— of Municipal and County Engineers 

The will be to devote his 

whole ‘tne to the duties of the office and will be 
required to reside in the district. 
The appointment will be subject to the provisions 
of the Local Government and Other 0: Super- 
annuation Act, 1922, and the officer appointed will be 
required to pass a medical examination. The appoint- 
ment will be terminable by three months’ notice on 
either side. 

Particulars of the appointment may be obtained 
from the unders to whom ae, endorsed 

*E and Surveyor,” s' age, 
and qualifications, and accompanied by copies of three 

recent testimonials, must be delivered not later than 
the 19th day of February 1938, 

vassing in any either directly or indirecthy, 

will bea Seendinnaien” 

ome. H. COOK 


Clerk of the Council. 











Qolibull 


APPOINTMENT OF EN 





Council House, 


liholl, 
ist February, 1938. 9681 





olverhampton Corporation 
WATER UNDERTAKING. 

APPLICATIONS are INVITED for the APPOINT- 
MENT of CHIEF ENGINEERING ASSISTANT, at a 
salary in accordance with the Co: ion’s G 
scheme of £400 per annum, — Leg annual incre- 
ments of £12 10s. to £450 per 

Applicants should be Chartered ed Civil Engineers with 

experience in thé design and construction of ing 
statious, purification plant, and service oa 
The person appointed will be req pass a 
medical examination and to contribute to the Super- 


annuation Fund. 
Applications, peenenans ted Be we of three recent 


SSOCIATED BRITISH MACHINE TOOL MAKERS 
Ltd. BEOUIRE ASSISTANT GENERAL 
MANAGER. must be an Engineer with 
good co! mamercial experience, thorough knowledge of 
Machine Tools and perfect command of Gei 

French languages.—Send curriculum vitae, 


German and 

stating 

age and salary required, to ee. GENERAL MANAGER, 
17, Grosvenor-gardens, S.W.1 9685 





SSISTANT MANAGING DIRECTOR REQUIRED 
for wel well-spewy -Fountey. Map: have paaee 
training in ei estment up to 
£5/10,000, but the right man without capital will, have 
equal a .— Address in confidence, = The 

A 


Engineer O 
A® 
oil ‘ar East and else- 
where, 28, unmarried. University degree 
or equivalent qualification and some practical expe- 
rience in Mechani: Buen Works 


essential. 
Salary £450 per ae Box “ T2M., a 
o/o 95, Bishopsgate, a London. E 





ENGINEERS REQUIRED by Latge 


pany for service 2 





HEMICAL ENGINEER WANTED to Take Up 
Development of New Chemical Pump on liberal 
commission basis, in hay ge and Home Counties. 
Would prove e tive t y contact- 





ing t . for sale of other non- 
competitive specialities —Address, 9729, The Engineer 
Office. 9729 a 








HIEF CENTRIFUGAL PUMP DESIGNER.— 

Expert DESIGNER, to Take Charge of Centri- 

Pump Des REQUIRED by Manufacturers 

making a comprehensive range of single and multi- 

stage pumps. Wide experience is required and a salary 

will be paid commensurate with the responsibilities 

uccessful applicant. 

ted in strictest confidence, 

and give full particulars of technical 

and practical expéerience.—Address, 9720, The Engineer 
Office. 9720 A 





CLUTCHES.—APPLIC rr 
oe the aes TION of MANAGER 
ARTMENT of a London 
“= applicants having 
extensive ul selling experience of 
this particular product t will be considered. Applica- 
tions should “give full details of previous experience. 
age, &c.—Address, 9715, The Engineer Office. O715 4 A 


hy FRICTION 
INVITED 


of the COIL CLUTCH 'D 
Engineering Compeny. 





NERGETIC YOUNG MAN with Some Outside 
Sales Experience, preferably on Driving —_ 
ment, WANTED. The position requires a man 
in Lon with the works 8 in the Birmingham district 
regularly and to travel the Midlands with the i- 
bility wt being transferred elsewhere later.-Write, 
stating age, qualifications, experience, and salary 
required, P1056, The Engineer Office. P1056 A 





SEATS —— for Machine Tool Works, 
Jigs, Tools, Light ful 
u 





Heavy Machine Tools, ax B. . Wy a4 
particulars of experience (in confidence), age, 
salary ETARY, Williain Asquith, 


required, to SECR 
Limited. | Highroad Well Works, Halifax. 9707 A 





PRODUCTION EXECUTIVE. 


XPERIENCED ar ge og EXECU- 
TIVE REQUIRE ‘ake Responsible 
Position in large well- F Taolamine Com- 
bine North. ¥y really experienced men 


—_ experience, together with "nee, salary, and 
rences . 9697 A 





‘IRST-CLASS DESIGNER REQUIRED by Old- 
established firm in Birmingham district in their 
Mechanical Handling and Conveying Department. 
Permanent age for suitable man.—Address, 
stating address, ~~ age, and salary 
required, 9699, The Yeatnesr Office. 9699 Aa 





ULLY QUALIFIED DESIGNER REQUIRED to 
Take of the Design and 


Production 
Drawing-office & Heavy Engineering Firm in the 
Clyde District. ‘He should | have an Engineering 
and at least ten years’ practical experience in 
Mechanical 1 Plan: 4 oe ion 
Appliatices, Structural &c.. and ~ be 
thoroughly conversant with Modern Manufacturing 


Only first-class pon wi pehest technica! 
qualifications P eney consi: Good salary and 
veompene for the right man. 

which will be tlle in guntdance, 
should state education, age, ee experience, an 
ry.required, addressed to Tip Rpainge fee. 





ANDLEY PAGE, Ltd., Crickl N,W.2, 
AO, ASSIS- 


have 
TANTS FOR 8 WORK.—Apply in writing, 
stating age, ex and salary required, 
CHIEF DRAUGHTSMAN. 9621 A 


1OR MECHANICAL ENGINEER MBGUIRED 
by London Firm of Specialist Engineers. Good 
prospects.—Address, 9709, The En ‘oo 
A 


UTDOOR SALES bam tog tne g the for en 
knowledge of Metal Work 
stating oo fal waicaines "ot 

experience, and salary required, J. EDWARDS, 
Ltd., 359, Euston-road,; London, 8. W. 1. P1063 A 








CARDIFF 


JULY 5th to 9th, 1938. 


EXHIBITION OF IMPLEMENTS, ETC. 


The Regulations and Forms of Application 
for Space are now ready. 


Applications for space must be made by 


SATURDAY, MARCH 19th, 1938. 


ENTRIES for Silver Medal close March Ist. 


Live Stoc! barn close a ues 7th; Produce on 
MAY ry at megs Butter Making Com- 
petitions on M. MAY th; ier W Woodlands, Plantations, 
Nurseries on APRIL 30th: Forestry on MARCH 
15th; Flower Show on MAY 25th, 
T. B. TURNER, Secretary 


ROYAL AGRICULTURAL SOCIETY OF ease, 
16 ford Square, London, W.C.1 





SITUATIONS OPEN. 


NORTH 





4 hoe ESTATE, INDI o 

QUIRED, well educa 
indie ppekner Oil Engines, Blectric Generators, 
Motors, &c,—Address, 9733, The Engineer oo 
733 Aa 


~ASSISTAN = 
20-2: able 





‘ECHNICAL REPRESENTATIVE REQUIRED og 
London Sales Office of well-known Manuf. 
turers of specialised product.—Write, giving details o of 
engineering training, technical selling experience, and 
salary required, 9696, The Engineer Office. 9696 a 





ACANCY for DIESEL SALES ENGINEER to 
join British firm’s Indian Mi 
moa Experience helpful ; 
Good salary and pros 
The Engineer Office. 


must 





b fag a MAN, with Some Tec’ nates Knowledge as 

ineer, over 25, for local Supervision of 

Quarry Work with labour and machinery near Middles- 

brough. Applicant with knowledge German or French 

pref = write, giving fullest permeates of past 

and present experience, references a y required, 
and earliest date aretebee. ; a OUGET and CO., 
td., 34, Teesport, Grangetown, Middlesbrough, © od 
7 A 





ANTED for Employment in the Near East, 
MECHANICAL and GENERAL DRAUGHTS. 


Must have had not less than three years’ workshop 
training and be accusto: to Drawing-office routine. 

In addition to Drawing and Estimating personally, 
may be yon to Che of 
office and 5 

e . 4 BE SINGLE and between the ages of 25 


30 
Contract for three years with power to determine 
after one year. 
ng salary £500 a year with free quarters 
and free eo pumuage out and bome. 
Apply by letter, ag particulars of experience, 
present salary, &c., to 9726, The Engineer — 
A 





WAntEn. tor North-East Coast, First-class 
DRAUGHTSMEN, experienced in Electric 
Overhead and Quayside Cranes. te salary required, 
experience, age, and when avatiabis.- —Address, erie. 
The Engineer Office. 9710 





UGHTSMAN, Experience Fabricated _ Steel 
. Steel Plate Work. 
Address, 


salary, 9716, The & Engineer Office, 


D*scoutstsn REQUIRED. Baas Experience in 
Crushing ee Sta experience, and 
salary required.—EDGAR ALLEN ood 0O., Limited, 
Imperial Steel Works, Sheffield, 9. 971L A 








RAUGHTSMAN WANTED, Experienced in Design 
Construction - Steam Boilers. Conversant 

with Admiralty, 60 ae Trade, and inet require- 
menee AEE. stating age, experier and salary 
required, to ABBOTT. and CO. (NEWARK), — 
Wowerk ‘Boiler Works, Newark, Notts. A 


AUGHTSMEN R 





eo, a jExpeciones in 

either Diesel Engine Design to 200 H.P.) 

or Mechanical Transmissions, 4 vretiited ees’ vat 

ahd Rail Locomotion.-Write, stating e 

and salary fequited, to the CHIEF MNGINE RTE 

John Fowler and Oo. (Leeds), Ltd., Leeds, oe 
oA 





. Dat men 
uid con- 
replies trea in strict "conhdeticen. — 
full particulars of experience and 


Write, stating ‘ag 
oy 2 9700, ‘The Engineer O: 
9700 a 


salary required, 





tes should € 
not later than Saturday. 3 “Hues vite February, 1938. 
ALLON, 
Town Clerk. 


Town Hall, Wolverhampton, 
9703 


7th February, 1938. 





SITUATIONS OPEN. 





prepare quantities 
sant wages required.—Address, pean 
fine © inginber 9717 ! 





COPIES or Testmonrais, Nor ORIGINALS, UNLESS 
SPEcuFICALLY REQUESTED. 


AILWAY “aia 
eneral education, 


praer, 


Te aitay a po 





ANTED, PATTERNMAKER tr pire Aa 
Write, stating age, experience and wages 

quired, to PERCY J. oo; Fagg 2a, Wynyate-strect, 

Goswell-road, London, E.C.1 9576 A 





uture management required 
x d in the Processing Pe we Siang 
~ Foun Rayon Yarn (Crepeing).—Write, ving 
references and salary required, 9728, The ‘nigineer 
the 


Office. 
E 
tment of a Technical Journal for a Youxt 


Dea are OCCURS in 

MAN with engineerifig¢ training. “— 

and adaptability are required. eh a id 
give personal particulars, details of dateation and engi- 
neering training, and include a short account of their 
reading of, and Views on, techn and trade papers. 
State commencing salary reduired.—Address, 9713, 
The Engineer Office. 9718 «4 


A*™ OPENING OCCURS for a YOUNG agree 
with sound technical experience, to take the 
Selling of a well-known Component. aged y Proms tully in 
confidence, 9690, The Engineer Office. 9690 4 


epee en Ate ye MANAGER —, 
view 














known (othe Se yin as a ‘oahata og 3 Mat — 
interesting Railway Speciality with rapidly expand- 
ing world market.—Address, 9727, The Bpeinegs Sire 





,. with 
aor. ag 


(Young) PROGRESS C 
know: of st Bosses tnitiat 


. a 
—_ 





RAUGHTSMAN. Reinforced Concrete, Salary £2 
to £6, accor mr to experience. Urgent. Pre- 
ferably now or short C 
neer, Wiccetn tenets: 
Engineer Orfice. 


Dr HANDLEY FAG, tre Comet Jie, 
N ata * 

A Gontemen, . se = acuivaae 
poor peer bueinee onl 

particulars a salary required 
DRAUGHTSMAN. 


UGHTSMAN, Senior Mechanical and E 
trical mae ing experience with Power Distrivu- 
tion 7 Menge —Adi . giving age, 3 ny ~ ag 
ence, and salary sary requised, 95738, ‘The Engineer O: yaies. is 





engi- 
S.W.1.—Address, P1052, “rhe 
P1052 a 











| Lae i ren 
ng with corres 
disengaged and salary foaaited: pay VP 
Engineer Office. 


Se ¢ 





TEEL YOUNDRY MANAGER REQUIRED. Must 
Rabee bin 
by etter to MANAG DIRECTOR, Park tr Foundry 


HE Post You are Seeking May Not be Advertised in 
this Column, but do not Lose the Opportunity of 
— your uiremen' 





re all those who 

be and could employ you; Ap 
Aavertisement in the “‘ Situations Wanted ”’ Column 
would be seen by all Leading fngineering noerns 
s a cost of Four Lines 4s.; 1s. for each Additional 

There better way of covering so large a 
field ‘tor such a small charge. 








HTSMAN ‘ (JUNIOR) Lm te Experi 
Pao Colliery Winding Plan wledge 
by-product Recovery Pilaut an advantage. peat vo Ed 


and sélary requi 
THORNE W WARHAM SdocksHuls. 


Burtou-on-Trent. 


MAN fot Gearing Specialists 
Die sutinnds, Must’ have hed. soverat. Years 
experience. 


tba. experience, 





0 4 vw and hoe peng otor 
nits. State age, wage, and experience. Address, 
7, The Engineer Office. 9607 A 





For continuation of Small Adver- 
tisements see page 4. 
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. A Seven-Day Journal. 


Aircraft Industry Scholarships. 


THE first applications for 1938 8.B.A.C. Scholar- 
ships, referred to in our issue of December 25th, 1936, 
which entitle the holders to four years’ apprenticeship 
with a leading aircraft or aero-engine constructing 
company, are now being classified at the offices in 
London of the Royal Aeronautical Society. This 
year’s closing date for receipt of applications is 
Monday, February 28th. The scholarship scheme, 
which is financed by the Society of British Aircraft 
Constructors and administered by the Royal Aero- 
nautical Society, was designed to open an avenue of 
advancement for poor boys to high executive position 
in the British aircraft industry. In 1937, its first 
year, five scholarships were awarded. The lads con- 
cerned began their apprenticeship training last 
September with five leading companies—-Handley 
Page, Blackburn, Bristol, Rolls-Royce, and de 
Havilland. Each scholarship holder is awarded a 
sum sufficient, in addition to the apprentice’s wages 
paid him by the company to which he is attached, to 
bring his income up to £2 a week. Each scholarship 
will ordinarily be held for four years, subject to 
satisfactory reports of the candidate’s progress in 
the works and in the course of his technical educa- 
tion. In the fourth year, and subsequently, annual 
expenditure upon awards will be £1600, excluding 
costs of administration of the scheme. The training 
given will prepare each boy for a post on the design 
or works production side of an aircraft or aero-engine 
factory. It will take him through the workshops and 
give him a period of instruction in the drawing-office. 
He may also spend some time in the firm’s research 
department. In addition, each scholarship holder 
will be expected to attend technical classes to enable 
him to qualify at the end of his time for associate 
fellowship or associate membership of the Royal 
Aeronautical Society. During the fourth year and 
subsequently the industry may hope by this means 
to have always in training between twenty and thirty 
intelligent young men who will be passing through the 
shops and drawing-oflices and emerging at the end of 
their time trained to a level where an assured career 
should be open to them in the industry. The scholar- 
ships do not supersede any of the arrangements for 
training aircraft apprentices made by individual firms. 
They form an addition to and extension of the existing 
facilities. 


Location of Industry. 


On Wednesday, February 2nd, and the following 
day, sittings of the Royal Commission on the Location 
of Industry were resumed at Westminster, under the 
chairmanship of Sir Montague Barlow, when evidence 
was given on behalf of the Ministry of Labour. In 
his evidence Mr. Humbert Wolfe, the Principal 
Assistant Secretary of the Ministry of Labour, sub- 
mitted a table which showed the estimated number of 
persons insured in July in each of the seven industrial 
areas, together with the percentage of the total in 
Great Britain represented by each area, and the 
increases and decreases since July,- 1923. Mr. Wolfe 
stated that the striking feature of the survey was the 
remarkable expansion in the insured population of 
London and the Home Counties. The general con- 
clusion to be derived from the statistics appeared, 
he said, to be that within the areas where the increases 
in the insured population since 1923 had been com- 
paratively small, or where there had been a net decline, 
there had, nevertheless, been substantial increases in 
industries such as the distributive trades, road trans- 
port services, the building industry, and public works 
contracting. The percentage increases in the numbers 
in these industries did not differ very greatly between 
the various areas, and the position in the areas had 
been governed by the predominance of industries in 
which the numbers had shown a marked decline. In 
the areas where the increases since 1923 had been com- 
paratively small, it was due to the decline of the pre- 
dominant older industries and the comparatively small 
proportions of the newer expanding industries. The 
areas in which the percentage increases had been 
similar to that for the country as a whole included 
some of the depressed industries, but the decline had 
been more than set off by increases in newer indus- 
tries. The marked expansion in London and the 
Home Counties was due primarily to two factors. 
The area had not included any substantial part of the 
industries which had been most subject to acute 
depression, and it included most of the industries in 
which there had been expansion in recent years. 
Continuing his evidence on Thursday, February 3rd, 
Mr. Wolfe dealt with the value of defence orders 
placed by the service departments in areas where 
there had been heavy unemployment, and said that 
the figures showed that the favourable treatment 
given to special areas had had a very real effect. 
With regard to the matter of the establishment of 
foreign enterprise in Great Britain, Mr. Wolfe stated 
that within the past eighteen months sixty-six such 
undertakings had been started in the special areas and 


/ 





in the older industrial districts, and it was hoped 
that a number of others would be begun. Foreign 
employers, he went on to say, still showed a prefer- 
ence for London and the South. The Ministry of 
Labour strongly recommended the establishment of 
an organisation where all the information about indus- 
trial population could be pooled and would be avail- 
able to potential employers of industry. The Com- 
mission will resume its public sittings on February 
15th and 16th, when evidence will be heard from repre- 
sentatives of the London Passenger Transport Board 
and the London County Council. 


The Employment Returns. 


ACCORDING to a statement issued by the Ministry 
of Labour on Monday evening, February 7th, it is 
provisionally estimated that at January I7th, 1938, 
the number of insured persons, aged sixteen to sixty- 
four, in employment in Great Britain, exclusive of 
persons within the agricultural scheme, was approxi- 
mately 11,309,000. This was 128,000 fewer than the 
total for December 13th, 1937, but on a comparable 
basis was about 87,000 more than the total for 
January 25th, 1937. The decline in employment 
between December 13th and January 17th was most 
marked in the distributive trades, the textile, tailor- 
ing, furniture, engineering, iron and steel, tin-plate, 
and motor vehicle industries, metal goods manu- 
facture, dock and harbour, hotel and boarding house 
services, printing and bookbinding, and certain food 
manufacturing industries. There was also a decline 
in agricultural employment. On the other hand, 
there was an improvement in the building, public 
works contracting, and stone quarrying industries. 
In these industries employment at December 13th 
was affected by bad weather. At January 17th, 
1938, the numbers of unemployed persons on the 
registers of employment exchanges in Great Britain 
was 1,418,695 wholly unemployed, 345,134 tem- 
porarily stopped, and 63,778 normally in casual 
employment, making a total of 1,827,607. This was 
162,200 more than the number on the registers at 
December 13th, 1937. On a comparable basis there 
was an increase of about 195,000 compared with 
January 25th, 1937. The total on January 17th, 
1938, included 1,331,306 men, 52,856 boys, 379,396 
women, and 64,049 girls. The increase of 162,200 
between December 13th and January 17th included 
nearly 39,000 boys and girls. This increase was 
partly due to the registration of large numbers of 
juveniles who had reached the school-leaving age at 
the end of the December term. 


Shipyard Wages. 


A FURTHER conference between representatives of 
the Shipbuilding Employers’ Federation and the 
Confederation of Shipbuilding and Engineering 
Trades took place in London on Friday, February 4th, 
when the unions’ claim for increased wages and 
improved conditions was considered. The Employers’ 
Federation was represented by Mr. F. C. Pyman, 
the President, who occupied the chair, and Mr. 
W. Westwood, the President of the Confederation, 
was the Chairman for the trade unions. The confer- 
ence was held in private, but at its conclusion it was 
announced that a provisional agreement had been 
reached. On behalf of both parties it was officially 
stated that terms for a settlement covering an advance 
in wages and payment in respect of holidays had been 
reached, and would be recommended to the executives 
of both sides. It is understood that apprentice boys 
and youths will be covered by the settlement, and 
will also be eligible for the receipt of payment in 
respect of holidays. The actual terms will not be 
disclosed until they have been submitted to the 
Employers’ Federation and the executives of the 
various trade unions. A meeting of the Confedera- 
tion is to be held at York on Wednesday, February 
16th, in order to ratify the terms of the provisional 
settlement which has now been come to. The unions 
are claiming an advance of 6s. per week to plain time 
workers and 2} per cent. on each Is. to piece workers, 
together with holidays with pay, the consolidation of 
bonus into wages, and the right of the unions to 
negotiate with respect to apprentices, boys, and 
youths. In putting forward their claim, the unions 
assert that there has been considerable improvement 
in the industry, with brighter future prospects. The 
employers reply, however, that the falling off in 
freights is affecting detrimentally the placing of 
orders for new ships. 


The Cunard Liner “ Queen Elizabeth.” 


On Thursday, February 3rd, it was officially 
announced from Buckingham Palace that “‘ The King 
and Queen will visit Clydebank on September 27th 
next, when her Majesry will launch the new Cunard 
White Star liner s.s. ‘No. 552’ from the yard of 
John Brown and Co., Ltd. The Queen has approved 
of the new ship being called the ‘ Queen Elizabeth.’ ” 
The exact time of the launch cannot be stated at 





present, as it will depend on the depth of water 
around the launching ways on that date. High tide 
is expected about 4.20 p.m., Summer time, and if the 
same procedure is followed as in the case of the “‘ Queen 
Mary,” then the launch will take place about an hour 
and a quarter before high tide, in order to allow the 
waterborne hull to be safely manceuvred into the 
fitting-out basin during the period of high tide. The 
new liner has a namesake in H.M.S. ‘‘ Queen 
Elizabeth,” which, it may be recalled, was paid off 
into dockyard control in August last and is to be 
fitted with new machinery now being constructed on 
the Clyde by the Fairfield Shipbuilding and Engineer- 
ing Company, Ltd., at Govan. The ‘“ Queen Eliza- 
beth,”’ now known in the builders’ yard as “‘ No. 552,” 
will have a gross tonnage of about 85,600, compared 
with the 81,235 of the ‘“‘ Queen Mary,” and a total 
length of about 1030ft., compared with the ‘‘ Queen 
Mary’s”’ 1020ft. She will have thirteen decks, and 
streamlining will, it is stated, be a feature of the hull 
and the superstructures. The new liner will carry a 
bow anchor as well as anchors on the port and star- 
board sides, an arrangement which has been favoured 
in several recent ships of Continental design. There 
will be only two funnels, as compared with the 
“Queen Mary’s ”’ three. The boilers will be twelve in 
number, compared with more than twice that number 
in the “ Queen Mary,” and the propelling machinery 
will comprise a quadruple-screw arrangement of 
geared steam turbines driving four screws. It is 
expected that the machinery output will be designed 
for a normal service speed of about 30 knots, but it is 
quite likely that a maximum speed of 33 knots may 
be provided for. 


The Port of Hull. 


On Monday, February 7th, an important dis- 
cussion took place at a Council meeting of the Hull 
Chamber of Commerce and Shipping, when the future 
of the port of Hull was considered. Mr. William 
Fenton, the Chairman of the Shipping Committee, 
put to the meeting a resolution of the Committee, 
which expressed the opinion that the existing facilities 
and accommodation at the port are not adequate to 
cater satisfactorily for the trade which is at present 
offering, or to deal with prospective new business. In 
the opinion of the Committee the position can only 
be properly met by the adoption of any one of the 
following alternatives :—“ (a) The railway company 
to provide the necessary additional dock accommoda- 
tion and up-to-date facilities, which, as dock owners, 
is their responsibility ; (6) the transfer of the Hull 
docks system from railway ownership to a public port 
authority ; (c) the provision of additional facilities 
and accommodation by the railway company in 
return for increased charges to be borne by traders ; 
and (d) the revision of existing customs and practices 
which at present delay the discharging of steamers, 
including, possibly, the adoption of a two or three- 
shift system at the docks. In order that full con- 
sideration may be given to these alternative proposals, 
the Committee proposes to proceed with an investiga- 
tion on the widest possible basis, and with this end 
in view seeks the endorsement of the Council of the 
Chamber of Commerce, and requests that body to 
invite the railway company to submit the necessary 
data for the proper consideration of the second 
alternative.” After a full discussion had taken place 
it was decided to leave the matter over for a month, 
in order to allow the various sections of the trading 
community to consider the position. 


The Short-Mayo Composite Aircraft. 


On Sunday, February 6th, the Short-Mayo com- 
posite marine aircraft made a successful release trial 
over the mouth of the river Medway, near Sheerness. 
The ‘“ Maia,” the lower component, and the “ Mer- 
cury,” the upper component, took off as single aircraft 
secured together, and at a height of 700ft. a speed of 
about 140 m.p.h. was reached. The lower flying boat 
was in charge of Captain Lancaster Parker, and the 
upper seaplane was piloted by Flight-Lieutenant H. L. 
Piper. The flight with the two components secured 
together was so successful that the two pilots after a 
telephonic conversation decided to proceed with a 
separation trial. The release levers were pulled by 
both pilots and the separation of the two machines 
was effected without a hitch. The lower flying boat, 
the ‘‘ Maia,” returned to the water almost imme- 
diately, while the upper component, the “ Mercury,” 
continued her flight for a short time in order to reduce 
her fuel load and thus diminish the loading on the 
floats when landing. Major Mayo, of Imperial Air- 
ways, who originated the idea of the composite air- 
craft, as a means of enabling a heavily loaded long- 
distance aeroplane to be launched at speed, was 
heartily congratulated on the success of the experi- 
mental release flight. An official separation trial 
was arranged to take place on Wednesday afternoon, 
February 9th, at Rochester, but the weather 
conditions were considered to be unsuitable and 
the trial was postponed to a later date. 
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The Grand Coulee Dam. 


No. II. 
(Continued from page 128, February 4th.) 


NO facilitate the work on both sides of the river 
the contractor first built a temporary trestle 
bridge across the Columbia, a short distance down- 
stream from the dam site, and had that structure 
ready for service by the end of October, 1934. Early 
in December following, the contractor started the 
erection of a combined highway and railway bridge, 
about } mile below the site of the dam, and when that 
bridge was opened at the beginning of April, 1935, 
the trestle bridge was removed. For added con- 
venience, however, the contractor threw across the 
river, also in April, a suspension foot bridge near 
the dam site, and before the close of August of the 
same year a 950ft. trestle, for carrying excavated 
material by a belt conveyor, was built across the 
river to transport spoil from the east side to the 
main belt conveyor on the west flank of the stream. 
Finally, in September of 1934, the contractor com- 
pleted a suspension bridge downstream of the dam 
site. That bridge is approximately 150ft. high and 
3400ft. long. It carries a belt conveyor that trans- 
ports concrete aggregates from the east side of the 
river to the concrete mixing plant on the west side, 
and over the same bridge is led an ilin. pipe line 
through which dry cement is blown from the silos, 
situated at the head of Grand Coulee, to the east 
side concrete plant—a distance of more than 6000ft. 
The eastern tower of the bridge is 223ft. high, while 
the centre tower rises to 330ft. River conditions made 
it impracticable and even hazardous to depend upon 
floating means for crossing the stream. What is 
known as the Columbia River Highway Bridge, a 
Government-financed structure, was erected 4 mile 
downstream from the axis of the dam, and was com- 
pleted in May of 1936. 

Prior to the award of the main construction 
contract, about 3,000,000 cubie yards of excavating 
was done for preparatory and exploratory purposes. 
The’ original low dam contract called for the excavat- 
ing of 11,000,000 cubic yards of earth and 800,000 
cubic yards of rock; but the modified contract for 
the high dam specified the excavating of nearly 
14,500,000 cubic yards of earth and 800,000 cubic 
yards of rock. On the west side of the river where 
the canyon slope is precipitous and broken, it offers 
no low-level area within several miles that can be used 
as adump. To transport spoil to the nearest of such 
expanses by either railway or motor trucks would 
have been far too expensive. Rattlesnake Canyon, 
about 1 mile to the south (upstream) of the dam site 
and at its low end 150ft. above the river, presented 
a capacious pocket into which millions of cubic yards 
of material could be dumped conveniently provided 
a conveyor system could be employed to move the 
material thence from the area of excavation. Two 
precedents supported the wisdom of such a course— 
work on the Boston vehicular tunnel beneath the 
harbour of that port, and muck disposal at the Fort 
Peck dam diversion tunnels, and thus the general con- 
tractor adopted a belt conveyor system for spoil 
handling at the Grand Coulee Dam. 

The overburden at the dam site immediately above 
the bed rock is a glacial silt containing so much of 
rock flour that from 20 to 25 per cent. of it is colloidal 
material. Shear tests made on the silt in situ have 
given a value of approximately 400 1b. per square 
foot. To quote an engineer of the Bureau of Reclama- 
tion: “‘ The behaviour of the material before being 
disturbed is entirely unlike that after disturbance, 
especially if moisture is added. Undisturbed, and 
in its original horizontal bedding, it will stand 
indefinitely in a vertical face of moderate height, 
but once disturbed it is unstable on any slope steeper 
than 4 to 1, even when comparatively dry. ... When 
moistened and disturbed the material takes on the 
consistency of axle grease. When dry and pulverised, 
it forms an impalpably fine dust.” 

Glacial silt once filled the canyon of the Columbia 
River to the depth of about 500ft. at the site of the 
Grand Coulee Dam. In the course of ages the river 
cut its channel through the silt, ultimately leaving 
beneath it a stratum of that material from 40ft. to 
50ft. deep resting upon bed rock. In doing so the 
river has swung from side to side of the canyon, 
and successively undercut the flanking silt slope and 
brought about repeated slides. The canyon slopes 
are, therefore, composed of great volumes of material 
seemingly at rest, but actually of widely varying 
degrees of stability. During the advance examination 
of the ground at the dam site—that is, since the fall 
of 1933, more than 28,000 linear feet of core drilling 
has been done to ascertain the nature and condition 
of the rock beneath the dam site. In addition to 
deep vertical holes, a number of diagonal holes has 
been driven, with diamond core drills, to a depth of 
from 600ft. to 700ft. below the river. Ten or more 
inspection shafts, from 50ft. to 60ft. in depth, have 
been sunk at intervals of 200ft. along the axis of the 
dam into the bed rock with the aid of a 36in. type 
W S-2 Calyx drill. After the removal of the core 
sections, the smooth-walled shafts made it possible 
for a geologist to descend into the shafts and to 





scrutinise the undisturbed rock under extremely 
favourable conditions. 

As the first section of the dam was to be built 
within a cofferdam on the west side of the river— 
see Fig. 7—-it was essential that the area for that 
cofferdam be cleared with the least practicable delay 
so that the building of that structure could be taken 
in hand promptly. Therefore, almost the first problem 
lay in designing and locating the belt conveyor 
that was to move spoil from the cofferdam area 
and transport it to the high end of Rattlesnake 
Canyon, 400ft. above the river. The conveyor system 
had to be fundamentally so flexible that it could be 
adapted to the uneven ground and the slope that 
had to be negotiated, and it had to be rugged and 
capable of dealing effectively and continuously 
with the different types of materials that would have 
to be moved from the area of excavation to the dump- 
ing point, initially more than 4500ft. distant and 
ultimately about 7000ft. The belt conveyor system 
was devised and installed by the Jeffrey Manufactur- 
ing Company in a total period of less than three 
months. The apparatus was put to work about the 
middle of December, 1934, and pile driving on the 
cofferdam began January Ist, 1935. 

The belt conveyor system has been composed of 
the following fundamental divisions :-—A main line belt 
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cofferdam area; a stacker at the high point on the 
lip of Rattlesnake Canyon ; a surge feeder contiguous 
to the hub ; and four tributary feeder belts converging 
upon the surge feeder. At the loading end of each of 
the tributary belts was situated a feeder unit, a short 
distance away from one or more power shovels, so 
that the runs for the motor trucks and _ tractor- 
trailers could be made quickly. The lengths of the 
various feeder lines and their positions were changed 
from time to time as the areas of excavation were 
altered or expanded. The four feeder units, fully 
equipped, weighed each about 65 tons, and were 
placed in pits so as to bring their grizzlies level with 
the ground and easily approached by the loaded 
vehicles. The fabricated bars of the grizzlies were 
set 13in. apart, and after a load was dumped on to a 
grizzly a bulldozer crushed and raked the material 
through the openings and shoved out of the way 
oversized rock that was removed later by trucks. 
Bulldozers were therefore effective aids at the primary 
loading points of the belt system. The arrangement 
of the conveyor system is shown in Fig. 6. 

Beneath the 40 cubic yard hopper of each feeder 
unit runs the steel belt that feeds to the tributary 
belt which extends to the focal hub centre of the 
system. The steel belt is-6ft. wide and 40ft. long, and 
can carry a load about 5ft. deep. The belt travels 
at the rate of 40ft. per minute. The feeder is made 
up of double headed steel apron flights, well stiffened 
and supported at each end on an extremely heavy 
type of steel roller chain, the rollers being of cast 
steel and of large diameter, and the chain having an 
ultimate strength of 200 tons. The driving unit is 





mounted on top of the chassis and is a 75 H.P. motor 
with an enclosed reduction gear. The hopper sections 
have graduated cut-offs and the arrangement makes 
it possible to equalise spasmodic truck deliveries and 
to maintain a reasonably uniform flow of spoil on 
to the tributary belt line. The feeder units are 
sheathed on their sides and bottom with planking, 
and the nether planking is reinforced with steel shoe 
plates to make it possible to shift a unit, by shoving 
and pulling, with the aid of three tractors. Normally, 
a feeder unit has remained at a given point for several 
weeks before moving to another station. 

Two feeder units have been of sufficient capacity 
to keep the main line conveyor fully loaded, but a 
third unit has assured a steady flow of waste material 
whenever truck hauls were from variable distances 
and intermittent. By having four feeder units, it 
has been possible for one of them to be out of service 
for overhaul or for repositioning, while the others main- 
tained the service. The vehicles hauling muck from 
the shovels to the feeder units have been from 
12 to 24 cubie yards in individual capacity. The 
tributary trunk lines do not deliver directly to the 
main line belt, but discharge at the hub on to a 
surge feeder. The surge feeder is fundamentally of 
the same type as the tributary feeder units, with the 
exception that it has a length of 20ft. and a speed of 
80ft. a minute. Its function is to control or prevent 
the overloading of the main line belt, and the operator 
at that point can stop any one of the tributary belts 
for that purpose, but he is automatically prevented 
from starting any of the tributary belts unless the 
main line belt is running. The hopper of the surge 
feeder has sufficient capacity to hold a temporary 
excess of muck from the tributary belts that can be 
delivered to the main line belt for a short period, to 
keep it loaded should the feeders fail in part of their 
deliveries. 

The belts of both the main line and the tributary 
lines are 60in. wide and of eight-ply, 32 oz. canvas 
duck, with °/,,in. rubber covering. The speed of 
the converging belts is 400ft. per minute, and the 
units of the main line conveyor have a speed of 620ft. 
per minute. The belt-supporting idlers are spaced in 
sets of three, 42in. apart, and the return rollers are 
on 7ft. centres. The idlers are of heavy steel tubing, 
with welded ends, and mounted on roller bearings. 
Each section of a conveyor system, both main line 
and tributary, is driven by a 200 H.P. motor, making 
700 r.p.m. The motors are of slip-ring type, with 
V belts running to reduction gears and roller bearing 
sprocket chains. The length of each of these uniformly 
powered conveyor sections depends upon the lift, 
and has ranged from 150ft. to 450ft. The maximum 
rise has been 14 deg. The discharge end of each belt 
section is from 6ft. to 8ft. above the receiving end of 
the succeeding section, the higher drop being at 
angular junctions and the lower drop at straight- 
away points of transfer. The impact at the transfer 
points is partly absorbed by the use of larger rubber- 
covered idlers. The overlap provided at the junctions 
permits leeway in adjusting the sections to ground 
conditions. 

All the conveyor sections are interlocked into the 
system as a whole to assure proper sequence in 
starting. Start, stop, and test buttons are situated at 
each section terminal, but control only sections to 
the rearward, when used for stopping, and they effect 
only the forward sections when starting. A telephone 
system links all sections with the master control 
operator, stationed at the head terminal or hub. 
When the line had a length of about 6500ft., 
it required about 10 min. to put the whole 
length in motion. The system was designed to 
transport 2500 cubic yards of material per hour, or 
52,500 cubic yards in the course of the adopted 
21-hour working day. The whole of the main line 
conveyor was roofed over for the protection of work- 
men and machinery, and to prevent the wetting and 
freezing of the spoil in transit—the muck containing 
a large percentage of clay. The line was lighted 
throughout by electricity to permit operation con- 
tinuously. 

The most ingenious and carefully developed part 
of the conveyor system is the stacker unit at the dis- 
charge end at the top of Rattlesnake Canyon. That 
unit is made up of an extensible conveyor, a telescope 
conveyor, and a boom conveyor. ‘The main line 
belt of the conveyor system delivers its load to the 
extensible conveyor section, which, in its turn, unloads 
on to the telescope conveyor. The latter is set on 
rails and permits a forward movement of 49ft. 
under the head end of the extensible, as the dump 
pile is advanced beyond the outer end of the boom 
conveyor. After the telescope conveyor has thus 
moved 49ft., then a new section of that length is 
added to the extensible conveyor. When six or seven 
of these links have been introduced, they are replaced 
by a complete new drive unit, and the supplanted 
extensions function as a section of the gradually 
lengthening main line conveyor. 

The boom conveyor, 150ft. long, is supported at 
its loading end on a turntable that rests on a struc- 
tural steel chassis running on T rails immediately 
in front of the terminal of the telescope conveyor ; 
50ft. back from its discharge end the boom is carried 
on @ motor-driven caterpillar frame, and the mount- 
ing permits a circular movement of 180 deg., so 
that stacking can be done directly ahead and on 
either side of the boom. The turntable referred to 
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is supported by a universal pivot that permits the 
boom chassis to travel on an up gradient of as much 
as 74 per cent. A universal movement is also pro- 
vided for between the boom and the outer caterpillar 
frame, so that the caterpillar can be turned to any 
required angle in relation to the axis of the con- 
veyor. The boom is equipped for radial travel with 
two 10 H P. motors that are connected through speed 
reducers and chain drives to each of the caterpillar 
treads. A geared motor of 74 H.P. gives the forward 
movements to the boom and the telescope conveyor, 
the speed of both being 10ft. a minute. The belt 
conveyor system has moved as much as 50,708 cubic 
yards in the course of an entire working day, and the 
maximum lift between a feeder unit and the surface 
of the spoil bank in Rattlesnake canyon has been 
about 500ft. 

Before finishing with the conveyor system for the 
disposal of spoil, brief reference might be made to the 
shuttle conveyor that operated in conjunction with 
the major conveying system as a secondary unit in 
transporting selected material for filling the walls and 
cells of the west cofferdam. This conveyor had a 
capacity of 1200 cubic yards per hour and tapped the 
hub of the main system. It was composed of a so- 
called “‘ bleeder”’ conveyor, a shuttle conveyor, and 
two booms. The feeder of this secondary line was 
fundamentally like the feeder units of the main belt 
line, but smaller—having a length of 9ft. and a width 
of 42in. The conveyor from the feeder was on an 
incline and travelled at a rate of 500ft. a minute. 
Its belt was 48in. wide and had a reach of 270ft. It 
discharged on to a reversible shuttle conveyor, 870ft. 
long, that moved on a track 200ft. from the centre 
line of the cofferdam and, in turn, discharged to a 
boom conveyor at each end. The 200ft. booms were 
of steel bridge design and supported near the outer 
ends each by a travelling tower running on tracks 
near the cofferdam wall. This arrangement made the 
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FIG. 7—DETAILS OF THE WEST COFFERDAM 


entire system flexible and capable of reaching every 
part of the cofferdam to be filled. 

With the belt conveyor system installed and 
operating, and the excavating of the area embraced 
within the prescribed limits of the west cofferdam 
under way, the construction of the cofferdam was 
taken in hand and pushed so as to effect is completion 
during the period of low water of the winter of 
1934-35. It was essential that the cofferdam be 
completed before the succeeding months of high 
water. The contractor was obliged to make the most 
of the favourable interval at his disposal. A force of 
more than 1000 men was mustered on the job, and 
preparatory work made it possible to start driving the 
steel sheet piling of the cofferdam units on New Year's 
Day, 1935. 

The schedule prescribed for the diversion of the 
river specified that the undertaking should be per- 
formed in three stages: first, the construction of the 
west cofferdam ; next, the building of a low cofferdam 
on the east side of the river so that operations could 
be carried on there later during low-water stages of 
1935-36 ; and finally, the erection of the cross-channel 
cofferdams when the river had been diverted through 
the low sections of the dam within the west cofferdam. 

The west cofferdam had a total length of 3000ft. 
and was of a cellular type. It had an average height 
of 110ft. above bed rock, a width ranging from 36ft. 
to 90ft., and two abutment cell clusters, each 190ft. 
in width. The cofferdam required the driving of 
13,000 tons of steel sheet piling, and the area enclosed 
by the structure was 66 acres. The cofferdam was 
composed of ten different sections and called for four 
types of construction. Reference to an accompanying 
drawing, Fig. 9, will make the position and relation of 
each section readily understandable. Sections B and I 
consisted of a single line of interlocking steel piling 
and a rear wall of timber, 37ft. back, attached to the 
front face by tie rods: Sections C, E, and H were 
complete steel cells rising to El. 965, with the front 
wall reaching up to Kl. 990. The top 25ft. of the rear 
wall was of timber and the rear wall was also 37ft. 
back from the face and attached to the front by tie 
rods. The cells of sections C and E were 40ft. by 
50ft. in plan, while those in section H were 36ft. by 





90ft. in plan. The greater width in the latter sections 
was to afford the necessary stability that could not 
be obtained by a berm owing to the restricted space 
available in that tail-race area. Sections D and G 
were composed each of a cluster of eight cells, each of 
which had a radius of 40ft. and rose to El. 990. 
Above El. 965 tie rods were used for strengthening 
and, below that elevation, interlocking steel dia- 
phragms served the same purpose. The clusters in 
sections D and G formed closures to the structural 
concrete section of the permanent dam, known 4s 
“Block 40.” These same sections were later junction 
ties for the cross-channel cofferdams, which became 
wings of the east cofferdam, when the river was 
diverted after the flooding of the west cofferdam area. 
Block 40 has a cross section of 50ft. and, of course, is 
keyed to bed rock and performed virtually as the 
backbone alternately of the face of the west and the 
east cofferdam, between sections B and G. Section F, 
parallel with section E, but inshore, consisted of a 
single line of interlocking steel sheet piling connecting 
with the rear cells of sections D and G and 140ft. 
away from the inner wall of section FE. The line of 
piles served as a retaining wall for the berm placed 
behind section E, and subsequently became the west 
wall of the steel box which enclosed Block 40. 

The interlocking steel sheet piles used were 15in. 
wide and weighed 38-8 lb. per foot and had a #in. 
web. They were of open-hearth steel, having a 
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minimum tensile strength of 70,000 lb. per square 
inch. 

The first step in the construction of the cofferdam 
consisted of clearing away the overburden of boulders 
and digging a trench in the underlying clay with 
clam-shell shovels. The work required the blasting 
of large boulders, some of them of 500 cubic yard 
volume, and the digging penetrated below water. 
Timber piles were then driven to hold in place guide 
frames constructed of laminated wood or, possibly, 
6in. I beams curved to conform to the ares of the 
cells. Next, the steel piles were successively inter- 
locked to form the complete shell of a cofferdam in 
advance of driving. The threading was done by a 
rigger suspended in a boatswain chair, who later 
spotted the steam hammers during the driving. Each 
hammer was equipped with two fishtails, that could 
straddle the piles and make it possible to drive two 
piles simultaneously. The need of haste led to the 
contractor developing a four-hammer gantry, running 
on trestles, and supported by tracks 70ft. apart. A 
stationary hammer tower was constructed for driving 
the cell cluster of section G, and that arrangement 
mounted six hammers. The gantry and the tower 
permitted the quick and successive spotting of the 
several hammers, and they were the means of speeding 
up the work to a marked extent. The entire cofferdam 
was completed within a period of only ninety days. 

The clay stratum or till lying immediately above the 
bed rock was so dense and hard that the average pene- 
tration of the piles to refusal was about 40ft. Because 
of the high skin friction and the impracticability in 
many instances of penetrating to bed rock, a refusal 
point was adopted when the stage was reached that 
necessitated fifty 6}-ton blows for an inch of pene- 
tration. The cellular sections of the cofferdam were 
filled with 275,000 cubic yards of selected sand by 
means of the shuttle conveyor system already 
described. The west cofferdam provided a practically 
perfect seal in shutting out the river. Even when the 
Columbia was at a flood stage and excavation within 
the enclosed area was 90ft. below the surface of the 
river the total seepage throughout the entire length 
of the cofferdam, measured at a series of sumps 
carried to bed rock, did not reach 500 gallons per 
minute. Labour during the construction of the coffer- 
dam totalled 550,000 man-hours and represented 
substantially 60 per cent. of the total cost. 

During October, 1935, a low Wakefield type of 
timber cofferdam was built on the east side of the 
river to enclose a section of the dam site. That coffer- 
dam used 4in. by’ 12in. timber, was 20ft. deep, and 
the timber was driven into the clay for about 15ft. 
The structure extended, by about two months, the 





time during which it was possible to do excavating 
between flood water periods and prior to the building 
of the cross-channel cofferdam sections. 

Waterways were provided through the western 
part of the permanent dam during construction 
operations within the west cofferdam, and four 
passages were thus left open to take care of river flows 
ranging up to 85,000 cubic feet per second. The 
openings were afforded by omitting four of the great 
blocks of concrete between Block 39 and the spillway 
training wall, at the approximate elevation of the 
tiver bed. The waterways are each 50ft. wide, 40ft. 
deep, and 340ft. long on the bottom. The river bed 
is at El. 910, and when the surface of the river mounted 
to El. 950 seven other blocks, where the concrete was 
not poured to the prescribed line, in the power-house 
section, came into play. Those passages brought the 
temporary spillway crest at El. 950 to a length of 
576ft. Model tests and calculations indicated that 
there would thus be afforded ample freeway for a flood 
flow of 550,000 cubic feet per second, the water rising 
to a maximum El. 992 on the upstream side of the 
dam. 

The third preparatory step in the scheme of river 
diversion was the excavating of the upstream end of 
the diversion channel, the removal of the fill and back 
walls of sections A and B of the south arm of the 
west cofferdam, as well as the associated steel sheet 
piling. Six of the cells adjacent to section B were cut 
down to El. 930 and the three succeeding cells were 
stepped down with a l0ft. difference to provide a 
slope or bank near the D section cell group. The 
three stepped cells were closed with concrete caps to 
prevent the sweep of the river from washing away 
their gravel fills. The material excavated from the 
diversion channel was delivered to a lateral of the 
belt conveyor system and transported to Rattlesnake 
Canyon for disposal, the total distance at that time 
being virtually 1} miles. The downstream channel was 
next excavated by the means employed for the 
upstream channel. 

While the foregoing operations were under way 
preparations were made for closing the main channel. 
Timber cribs were first built and the contact surfaces 
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were modelled exactly to subscribe to the contour of 
the river bed. Their shapes were determined by 
soundings. At the proper stage of the river the cribs 
were floated to their assigned positions and moored 
precisely until sunk in place. The diversion channel 
outlets were opened shortly after through the west 
cofferdam. 

The fill in the steel cells of the west cofferdam, 
where the cells were removed to facilitate diversion, 
was washed out through openings burned in the 
riverside walls of the cells, the streams from nozzles 
connected to 12in. and 10in. feeders, doing the work 
under the impulse of pumps having capacities of 
3000 and 5000 gallons per minute. After the fill 
level reached El. 945 the fill was disposed of down to 
El. 910—the surface of the water bed—with the aid 
of clam-shell rigs mounted on barges. The steel 
piles, which had a penetration of from 30ft. to 40ft. in 
the underlying dense clay, were removed without 
difficulty by extractors devised for the purpose. 

The cross-river cofferdams were fundamentally 
earth-filled structures provided with centre cores of 
steel piling supported by arms extending from the 
gravel-filled timber cribs. The shore ends of the 
upstream and downstream cross-river cofferdams 
were 2000ft. apart, and they projected riverward from 
the east bank of the stream at 254 deg. for the down- 
stream and 27} deg. for the upstream one. Each of 
these arms was about 1000ft. long and they were 
tied, respectively, at their outer ends to cell clusters 
D and G of the original steel cofferdam on the west 
flank of the river. Those two clusters, approximately 
800ft. apart, thus served as buttresses and, in turn, 
through steel cells and cribs, were connected to the 
concrete blocks 40 and 49 of the permanent dam. 
The area within the east cofferdam was subsequently 
55 acres. The upstream and the downstream east 
side cofferdams were made up of three sections. The 
inner or shore end of each was of vertical timber 
sheeting forming an inside wall with a straight out- 
side wall of interlocking steel sheet piling—both 
walls tied together with cross rods through horizontal 
walers—the well-known Ohio River type fof jcrib. 
That section in the downstream dam had a length of 
220ft. and the corresponding section of the upstream 
dam was 180ft. long. Next followed a section of 
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standard built-in-place cribs, which were, respectively 
336ft. and 368ft. in length in the two dams. The outer 
or river sections were each 448ft. long in each dam. 

Bed rock is generally at El. 880, or 30ft. below the 
river bed, and the overburden is made up of 90 per 
cent. so-called clay, with virtually no sand and 
gravel, but having a top layer of boulders that is 
moved somewhat during flood stages. Seven of the 
eight downstream river cribs, which were U shaped 
in eross section, were 64ft. wide and 90ft. long, 
parallel with the flow of the river on the long dimen- 
sion. The box side walls were 16ft. wide, and there 
was left between those walls a central passage, 32ft. 
wide for river flow. At low-water stages, the seven 
openings did not develop a head of more than 2ft. 
between the upstream and downstream flanks of the 
cribs. When the cribs had been erected to El. 942, 
stop logs in 5ft. lifts were interposed gradually to 
shut out the river. With that done, a trench, 8ft. 
wide on the bottom, was excavated by. clam shell on 
the river side of the cofferdam, and then steel sheet 
piling, driven to form ares, spanned the 32ft. open- 
ings of the cribs, the ares being suitably secured at 
their junctions with the crib structures. 

The river cribs of the upstream cofferdam had, in 





plan, the shape of a box with projecting ends, and 
the overall width was 64ft., and the length, parallel 
with the stream flow, was 86ft. The enclosed space 
was 17ft. by 61ft. With the projecting ends of two 
cribs abutting, there was formed’an open well, 17ft. 
wide, and there was a succession of these wells when 
the cribs were in line. The steel sheet piling arcs 
of the upstream cribs also had a span of 32ft. 
where they covered each butt jot. The cribs were 
placed by a manceuvring barge, equipped with 
steam-driven drum hoists, and the barge was, in its 
turn, manceuvred by hoisting engines placed on each 
bank of the river. 

Water was let into the diversion channel for flood- 
ing the area of the west cofferdam on November 5th, 
1936. Unwatering of the east cofferdam was started 
early in January of 1937, and in six days the pumps 
removed the necessary 80 million gallons of water, 
so that bulldozers, shovels, and other excavating 
equipment could begin work on January 9th, repre- 
senting a gain of sixty days on the previously arranged 
schedule. The low stage of the river contributed to 
this performance. The engravings reproduced on 
page 166 show various stages in the work. 

(To be continued.) 
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\ 7E shall now return to Fig. 10 in order to combine 

the results of the last few paragraphs. The loss 
due to the fall in efficiency of the first stage is equi- 
valent to a reduction in the adiabatic heat drop 


of 4(h+#X’), since the fractional loss 4 operates 
over a heat drop of h+% X’. The loss due to exten- 


of the range of operation of the initially low 
stage efficiency is equivalent to a reduction in 
The fraction of the 


fuctie : T 
total loss which is regained through reheat is 1— T, : 


sion 
first 
adiabatic heat drop of p x % X’. 


where T, is the absolute temperature at a point 
approximately midway between D and C’. There is 
a slight error here, in that the stages subsequent to 
the first cannot convert all of this gain into useful 
work, since their efficiency is less than 100 per cent. 
However, we have also neglected the increase in 
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efficiency of these later stages owing to reduced 
wetness at the exhaust end, and so forth. These 
errors are in opposite directions, and will, to some 
extent at least, cancel one another. 

Now the expression $ X’ was originally obtained 
in the form 0-054 T,, where T, is the absolute tem- 
perature at a point approximately midway between 
B’and E. Hence, the loss in overall internal efficiency 
ratio, corrected for the recovery due to reheat, is 
approximately equivalent to a reduction in adiabatic 
heat drop of : 


ewe OF aa Tn 
[au+axnse yx] 2 


h+eX’ | 4 T,, 
2 +4 


3*> Lk (u/100)2 T. 
(substituting the value of MM 
=0-054 T, Fe AAS Reems ote] 
é iu] rate re) TF, 
=0-054 T,, pee ee 


(u/100)2" 4| 
(since T, is mpoen geek equal to T,). 








h4 -$2 x" 4] 
k (u/100)? 
* Steam Turbine Department, English Electric Oompany, Ltd. 








where X is read from Fig. 3 or Fig. 4 (whichever 
is applicable to the particular case in question), 
just as for throttle governing. If, therefore, we 
write : 
hex’ | 

5. le (u/1o0)? * |’ 
the internal light load fraction for nozzle cut-out 
governing is given by : 

err 2 
~ Z£+H’ 


in which the resemblance to the result for throttle 
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FIG. 4—THROTTLING LOSS IN CONDE 


governing will be noted. We will now summarise 


the method of calculation for nozzle cut-out 
governing : 
(1) Caleulate the value of Z from the formula 


given above, in which : 
X is read from Fig. 
the entropy at A (Fig. 10) and for the given 
back pressure or vacuum. 
his the first stage adiabatic heat drop at full 
load, in B.Th.U. per pound. 
X’ is read from Fig. 3 for the value of entropy at 
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A and a back pressure equal to 60 per cent. 
of the absolute wheel case pressure at full load. 
u is the first stage peripheral speed, in feet per 
second, 
y is the fractional drop in efficiency of the first 
stage at full load, as compared with sub- 
sequent stages, 


3 or Fig. 4 for the value of 


kis a constant, whose value may be taken as 
10 for a single-row wheel, and 30 for a Curtis 
{two-row) wheel. 


(2) In the case of varying vacuum, read the value 
of Y from Figs. 7 and 8, as for throttle governing, 
except that the correction for entropy is to be based 
on the entropy at A (Fig. 10), and not upon a value 
0-054 units greater. This is because of the absence 





of throttling. 
: eae Z—Y 
(3) Caleulate 1 “7H " Z-yiH™ the case 


may be, where H is the adiabatic heat drop measured 
from A (Fig. 10) as before. 

(4) Caleulate or estimate the external loss ratio 1’. 
(5) Then the light load fraction for nozzle cut-out 
governing is ‘given, as for throttle governing, by 

1=V'+-(1—-V) VU’. 

This method of calculation does not claim absolute 
accuracy, but it does attempt to account for all the 
main factors which affect the case, and it gives 
results not very far from the truth, In practice, as 
in the case of throttle governing, a simplification 
may be made, with little error, by basing the calcula- 
tions for X, X’, and H upon the steam conditions 
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at the stop valve instead of at the point A in the 
diagram. 


Examprte 1V.—T'urbine Designed for 200lb. per Square Inch 
Gauge, 600 deg. Fah. Total Temperature, 28in. of Mercury 
Vacuum (Constant at all Loads) with Nozzle Governing. 
First Stage consists of 30in. Mean Diameter Single-row Wheel, 
Utilising a Heat Drop of 34 B.Th.U. per lb. at Design Load ; 
Speed, 3000 r.p.m. 


Adiabatic heat crop. rom steam 


tables) 391-0 B.Th.U. per pound 


Nozzle heat ‘drop H, say 387-5 ie x 
First stage heat drop h 34-0 

Design wheel case pressure 149 % per sq. in. abs. 
60 per cent. of above 901 aa 


75 Ib. oa 8q. in. gauge 


Entropy at stop valve, approximate 1-672 units 

Entropy at A (Fig. 10), say ... ... 1-677 ,, 

X’ from Fig. 3 (75 Ib., 1- dial 75:0 B.Th.U. per pound 
h+} X’=34+50 84-0 > 


Blade peripheral speed u ... 393ft. per second 
Constant k (single row wheel)... 10 
Fractional drop in efficiency of first 
_— as a. with er 
ar 15 per cent. 


stages , sa 
X, from Fig. rf (28in. ) 45-4 B.Th.U. per pound 


h+=X’,) 
3 4 8 bi 
ces fe a lingeast 19) 
er 5 B.Th.U. per pound 


Internal light load fraction I’ ... -7-5 per cent. 


mi 
4 per cent. 
0-075+-(1—0-075) 0-04 
11-2 per cent. 

(Compare this with the figure of 14-1 per cent. in Example | 
for throttle governing.) 


External loss ratio l’, say 
Turbine light load fraction 


au 


Exampte V.—Ae Example IV, except that First Stage ts a Two- 
row (Curtis) W. , 22in. Mean Diameter, Utilising 150 
B.Th.U. per pound ; : Speed, 6000 r.p.m. 


First stage heat drop h 150 B.Th.U. per pound 
Design wheel case pressure 41 Ib. per om in. abs, 


60 per cent. of above 24 Ib. 
or 
9 Ib. per sq. in. gauge 
Entropy at A, as in Eareepie IV 1-677 units 
X’ from Fig. 3 (9 Ib., 1- is 57-6 B.Th.U. per pound 
h+§% X’=150438-4... ... 188-4 ” 3 


Blade peripheral speed u 
Constant & (two-row wheel) 
Fractional drop ¥, say 

X, as in Example IV 


576ft. per second 
30 


20 per cent. 
45-4 B.Th.U. per pound 


“hoor +¥) lw! 20] 
a [enor t? 348-4 [poe ae tO 20 
17:7 B.Th.U, per pound 
eA Z 17 
Internal light load fraction I’ ... Zt pam 
4-4 per cent. 
External loss ratio l’, say ..» «+» 4 percent. 
Turbine light load fraction ... = 0°044+4+(1—0-044) 0-04 


8-5 per cent. 


EXAMPLE Vi.—As Example V, except that the Condenser is 
D to Maintain a Vacuum of 28in. at Full Load with 
Cooling Water at 80 deg. Fah. and a Constant Supply of 
Cooling Water at all Loads. 


Z, as in Example V . 





17-7 B.Th.U. per pound 


y, Fig. 7 (28in., 80 deg.) . 15-2 

a=6 deg. approximate 

Correction (1/677, 6 bee ) — 0-2 2 

Corrected Y ds ; vt see 1520 “a ‘ 

Net loss Z—Y 2°7 ” ” 

Z~--Y 

Internal light load fraction’... = 7-¥+H~ 0-7 per cent. 

Turbine light load fraction 0: 007+ (1—0-007) 0-04 
== 4-7 per cent. 


V.—GOvVERNING BY NozzLE BATCHING. 


Having dealt with the first two methods of govern- 
ing mentioned at the beginning of Section II, we shall 





now turn to the thirdjmethod, governing by nozzle 
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batching, which is a combination of the first two. 
Here we have a finite number of nozzle valves, each 
controlling a batch of nozzles, and opening successively 
in @ predetermined order. We shall assume that each 
valve opens immediately the previous one has finished 
governing. Each point at which one valve has 
finished governing and the next valve is about to lift 
will be termed a ‘ nozzle control point.” We shall 
have occasion to refer to the light load fractions for 
both throttle governing and nozzle governing, and 
to avoid confusion we shall denote them by lp and ly 
respectively. 

Now it is clear that with governing by nozzle 
batching the steam consumption at any nozzle contro] 
point will be precisely the same as if complete nozale 








Trt EnGiveen 


Fic. 10—EXPANSION LINE FOR MULT! - STAGE 
TURBINE ‘ 


governing were employed. It is only at loads inter* 
mediate between nozzle control points or below the 
lowest control point that there can be any distinction 
hetween the two methods of governing. 

Fig. 12 represents the line of total steam con- 
sumption for a machine having three nozzle control 
points P,, P,, and P;. The point P,, of course, corre- 
sponds to full load (overload is not shown). According 
to the previous paragraph, these points in the 
figure lie on the line P,A, where O A corresponds to 
the light load fraction ly for nozzle governing. At P, 
the first nozzle valve has reached its maximum 
governing lift (though not its maximum total lift, as 
explained at the end of Section EI), and the other 
valves are closed. At P, the second valve is wide 


Total Steam Rate 
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FiG. 12—-STEAM RATE AND LOAD DIAGRAM FOR 
NOZZLE GOVERNING 
open, and the third is just about to open. At P, 
all three valves are open. 

Imagine now that the load begins to fall slowly 
below the load represented by the point P,. The 
third valve begins to close, throttling the steam flow 
to the batch of nozzles under its control. The flow 
to the remaining batches and the output thereby 
produced will remain sensibly constant for a small 
reduction in total steam flow. Consequently, the 
reduction in output will be just the same as if the 
throttled batch of nozzles were installed in a separate 
smaller turbine, except that the external losses must 
be calculated for the actual large turbine, and not for 
the hypothetical small one. In other words, the 
direction of the steam consumption line at points 
just below P, is along the line P,B, where O B corre- 
sponds to the light load fraction I; for throttle 
governing. 

Let us now consider the state of affairs at points 
slightly above P,. Here the third valve is just begin- 
ning to open, and steam is drifting slowly through the 
nozzles under its control. The steam is moving too 
slowly to do any useful work on the blading of the 
first stage, but it performs its full share of the work 


done by the remaining stages. In other words, the 
specific steam consumption per unit of output for 
steam passing through the throttled batch is greater 
than the specific steam consumption at P, in the ratio 
U,+U ae 

1+ “, where U, is the heat (B.Th.U. per pound) 


Un 
usefully converted into work in the first wheel and 
Un in the remaining wheels, both measured at P,. 
If the specific steam consumption at points slightly 
above P, were the same as that at P,, then the line 
of total steam rate just above P, would lie in the 
direction OP,. The true line must therefore be 
U,+Un 


steeper in the ratio - , that is, it must lie in the 


n 


- 


direction N P,, where M being the foot 


ON U, 
NM U,’ 
of the perpendicular from P, on the axis of load. 
Since OM is the output from the whole turbine at 
P,, ON therefore represents the output from the 
first wheel (subject to modifications entailed by 
unequal steam flow in different stages due to bleeding, 
gland leakage, and so forth). 

The line of total steam rate between P, and P, 
begins therefore in the direction N P, and ends in 
the direction B P,. The shape of the curve at inter- 
mediate points cannot be precisely determined with- 
out detailed calculation in each individual case, and 
the line shown is only intended to give a rough indica- 
tion of its shape. 

Below P, governing is by simple throttling, and 
the light load fraction would be ly, except for the 
fact that the external loss ratio must be calculated 
on the basis of the internal output at P; instead of 
that at P,, and also the vacuum will be different if 
the diagram is drawn for varying vacuum. In prac- 
tice it is sufficiently accurate to take the line P,C 
parallel to P,B. 

At points just above P, the direction of the total 
consumption line will be along L P;, where OL is 
the output from the first wheel at P;, by the same 
reasoning as for points above P,. The load OL is 
less than ON, but not in proportion to the steam 
quantities at P, and P,, since the heat drop available 
for the first wheel increases as the load falls, owing to 
the corresponding fall in wheel case pressure; the 
position is further complicated by the fall in the 
efficiency of the first stage with fall in load. Again, 
at points slightly below P, the direction is approxi- 
mately parallel to the line P,B. As in the case of 
P,P,, only a general indication of the curve P;P, 
is shown. 

This completes the line of total steam rate, which is 
shown as a full line in Fig. 12. The procedure for 
varying numbers of nozzle control points is, of course, 
similar. 


VI.—THE SINGLE-STAGE TURBINE. 

The machine with a single stage is to some extent 
in a class by itself. It will be remembered that in a 
multi-stage machine with throttle governing, the 
reduction in heat drop with reduction in load took 
effect only on the last few stages and the remaining 
stages operated on a constant ratio of blade speed to 
steam speed over a wide range of loads. With the 
single-stage turbine, however, the whole reduction in 
heat drop due to throttling is effective on the one 
wheel. Consequently, the ratio of blade speed to 
steam speed rises as the steam flow is reduced, and 
the diagram efficiency of the stage falls comparatively 
slowly, and may even increase in some cases in the 
early stages of throttling. On the other hand, the 
parasitic losses increase with fall in load, since the 
volumetric steam flow in this case falls roughly in 
proportion to the gravimetric flow. On the whole, 
the internal efficiency ratio does not vary greatly 
from the design figure, and hence the light load frac- 
tion for throttle governing may be calculated with 
small error by the method given for multi-stage 
machines in Section IIT c. 

With nozzle governing, there is no loss of heat drop 
due to throttling, and consequently no change in 
diagram efficiency. In this case the internal light 
load fraction is due solely to parasitic losses, and is 
comparatively small, of the order of a few per cent. 
only. The single-stage machine is rarely used now-a- 
days for condensing work, but is very commonly 
employed as a back-pressure turbine, and for single- 
wheel back-pressure machines the internal light load 
fraction may be taken as from 2 to 5 per cent. The 
effect of external losses is, of course, calculated in 
precisely the same way as for a multi-stage machine. 

The performance of the single-stage turbine under 
governing by nozzle batching is particularly inter- 
esting. In Fig. 13 the dotted line P,A represents the 
line of total steam consumption for nozzle governing 
of a single wheel turbine, and P,B the Willans line 
for throttle governing. P,, P,, and P; represent 
three nozzle control points. Below P, the line of 
total steam consumption may be taken as parallel 
to P,B, namely, P,C, as in the case of the multi-stage 
machine with governing by nozzle batching. 

Now as the steam flow increases slowly above the 
value at P,, the nozzle discharge velocity is at first 
too small to permit any useful work to be done by 
the steam. The line of total steam consumption is 
therefore vertical in the diagram, that is, in the 
direction M P,. Note that this is precisely analogous 





to the case of the multi-stage machine, since the 





abscissa O M represents the output from the first stage, 
there being no others. 

Just below P, the direction of the line of total 
steam is along the Willans line P,B, as in the case of 
the multi-stage machine. But it is found that the 
line continues in this direction until the load corre- 
sponding to P, is reached at Q, and then falls along 
Q P, to P, with no further reduction in output. Of 
course, in practice there is a slight rounding off of the 
sharp corner at Q, but so slight that it can quite 
safely be neglected. 

Between P, and P, a similar kink is found at R, 
P,R, and R P, being parallel to P,Q and Q P, respec- 
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tively. The procedure is easily extended to deal with 
any number of nozzle control points. 


VII.—Conc.usion. 


The methods described in the foregoing sections 
are applicable to many types of turbine. These 
types include condensing turbines with constant or 
varying vacuum, back-pressure machines, mixed- 
pressure turbines when running on high-pressure 
steam alone or on low-pressure steam alone, with 
constant or varying vacuum in either case. Pass-out 
turbines with automatic control of extraction pressure 
cannot be dealt with directly, except in certain sintple 
cases, but the curves of Figs. 3, 4, 7, and 8, and the 
principles underlying them will be found of great 
service in calculations relating to pass-out turbines. 

Actual calculations of the light load ratio by the 
methods of this article are not difficult, but are par- 
ticularly simple and short in the case of throttle 
governing. The writer would here emphasise the 
remarkable manner in which the performance of a 
machine under any method of governing is linked 
with the performance of the same machine under 
throttle governing. A knowledge of the light load 
fraction for throttle governing gives in many cases 
a sufficient indication of the performance under any 
desired conditions, since the improvement in con- 
sumption afforded by nozzle control at one or more’ 
partial loads may frequently be estimated with suffi- 
cient accuracy without having recourse to the method 
of Section IV. 

Finally, the writer does not claim to have reduced 
the problem of partial load consumptions to a mere 
mechanical procedure, but simply to have segregated 
the main constituent factors of the problem and to 
have explained in some measure their mutual 
dependence. 

In conclusion, the writer wishes to thank the 
English Electric Company, Ltd., for permission to 
make use of a number of actual turbine calculations 
which have afforded a practical test of the accuracy 
and range of usefulness of the theoretical results 
described in this article. 








Tae InsTiTuTION oF Minine Encrneers.—The annual 
dinner of the Institution of Mining Engineers was held 
at Grosvenor House, on Wednesday, [February 2nd. 
Mr. C. Augustus Carlew, the President, was in the chair, 
and before'the speeches began he presented the medal of 
the Institution to Dr. Carl Beyling, the director of the 
experimental station of the Westphalian Coal Owners at 
Dortmund-Derne, and to Dr. R. V. Wheeler, the director 
of the Safety in Mines Research Board Experimental 
Station. In the absence of the Earl of Dudley, the toast 
of ‘The Institution’ was proposed by Lord Rockley, 
who said, as Chairman of the Royal Commission on Safety 
in Coal Mines, he had heard some useful evidence from the 
Institution. Lord Rockley also pointed out the inter- 
national value of the work the Institution was doing. In 
replying to the toast, the President spoke about the difti- 
culty in finding a uniform plan of student training and 
emphasised the value of the scheme now in operation for 
the interchange of students between this country and 
Germany. He said that in addition to its training value 
the scheme would do much in increasing Anglo-German 
friendship. Lord Cadman proposed the toast of “ The 
Guests,” to which Dr. Ernst Woermann and Captain 
H. F. C. Crookshank replied. 
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BUILDING RESEARCH. 


Utilisation of Blast-furnace Slag——-The work on 
the stability of foamed blast-furnace slag under- 
taken in collaboration with the Iron and Steel 
Industry Research Council and Holland and Hannen 
and Cubitts has been completed. The results show 
that the foaming process stabilises slags which would 
“fall” if treated in the usual way by air cooling. 
Current work in this co-operative programme is con- 
cerned with the development of tests for determining 
the suitability of air-cooled slag for concrete and the 
properties of the concrete obtained with foamed slag 
aggregates. 

Pile Driving.—-In continuation of the research on 
reinforeed concrete piles undertaken in co-operation 
with the Institution of Civil Engineers, attention 
has been given to the development and testing of a 
form of hydraulic head packing designed to limit the 
head stresses, and further work has been carried out 
on the development of a simple peak stress indicator. 

Vibrated Concrete.—In the course of the research 
on vibrated concrete being undertaken with the 
co-operation of the Institutions of Civil and Struc- 
tural Engineers, a preliminary series of tests has been 
carried out on vibratory methods of placing 
concrete, using a special vibrating machine designed 
and constructed at the Building Research Station. 

Soil Mechanics.—For the purpose of the work on 
soil mechanics, which is carried out in part for the 
Road Research Board, and which is aided by a con- 
tribution from the Institution of Civil Engineers, 
a coring tool has been developed with which undis- 
turbed soil cores can be obtained from a greater 
depth than was possible with previous apparatus. 
In connection with the same programme, settlement 
observations have been taken on several buildings 
for comparison with the values computed on the 
basis of laboratory examination of the sub-soil. 
Several failures of embankments and cuttings have 
been inspected, and soil samples obtained and tested 
to obtain data bearing on the stability of earth slopes. 
In the same way the failure of a retaining wall and 
bridge abutments has been considered. A good deal 
of attention has been given to the determination of 
the shear strength of cohesive soils. 

Reinforced Concrete—-The programme of research 
on reinforced concrete arranged in co-operation with 
the Reinforced Concrete Association has now been 
completed. Recent work has dealt with the strength 
of excentrically loaded reinforced concrete columns 
and the effect of pre-tensioning concrete as a pre- 
ventive of cracking. 


METALLURGICAL RESEARCH. 


Behaviour of Materials at High Temperatures.—The 
research on the mode of deformation of materials 
has been continued and a number of creep tests and 
short-time tensile tests have been conducted in vacuo 
on specimens of pure iron specially prepared for the 
purpose. The effect of carbon content on the manner 
of creep of carbon steels is also being studied. In 
short-time tensile tests, between 15 deg. and 650 deg. 
Cent., the addition of carbon up to 1-1 per cent. 
increases the strength of the steels, although in long- 
time tests susceptibility to graphitisation is shown 
to be an important factor in determining their resist- 
ance to creep. The mode of creep in carbon steels 
in the austenitic range of temperature is also being 
studied, and it is noted that at 950 deg. Cent. the 
carbon content appears to have little effect on the 
tensile strength. The influence of initial conditions 
on the properties of metals at high temperatures has 
been investigated, using a low carbon steel and a low 
carbon, low molybdenum steel. A considerable 
number of tests has now been carried out on these 
steels in the cast, cast and annealed, hot rolled, 
normalised, quenched and tempered, and spheroidised 
conditions. The low carbon steel originally obtained 
for this work, which was found to have unusually 
poor creep properties, has been further studied, and 
it has been found that the creep resistance may be 
considerably improved by heat treatment at unusually 
high temperatures. Such treatments alter the micro- 
structures of the steel, but the creep properties appear 
to vary independently. A summary has been pre- 
pared describing the analytical work carried out in 
relation to the experiments on hollow magnesium 
alloy specimens used in the investigation of the nature 
of creep under complex stress systems due to com- 
bined tension and torsion stresses. The experi- 
mental work is now being extended, using low carbon 
steel and pure nickel in place of the magnesium alloy. 
The phenomenon of creep recovery is also receiving 
attention and related data obtained during the course 
of normal creep testing have been collected and a 
hypothesis accounting for the phenomenon has been 
suggested. 

Magnesium Alloys.—The work on magnesium alloys 
which has been carried out in the past has taken the 
form of a general survey of many alloy systems to 
find out if they gave rise to alloys having promising 





mechanical properties. Alloys containing silver and 
aluminium, and alloys containing cerium and calcium, 
appeared very promising. More detailed work has 
now been carried out on these alloys, and it is found 
that the addition of cobalt greatly improves the 
mechanical properties of the cerium-magnesium 
alloys at high temperature. An alloy containing 
cerium 1 per cent., cobalt 1-5 per cent., and mag- 
ganese 1-5 per cent. has a tensile strength of 7-4 tons 
per square inch at 300 deg. Cent. The effect of various 
amounts of reduction during forging has been ascer- 
tained as well as the effect of the temperature at 
which the forging took place. It is shown that forging 
at 200 deg. after a preliminary breaking down at 
380 deg. causes a marked increase in tensile strength 
without appreciable loss of ductility, particularly in 
the case of alloys containing a small quantity of silver. 
The highest tensile strength was obtained with an 
alloy containing 8-5 per cent. Al and 4-2 per cent. Ag, 
and the best elongation with an alloy containing 
4 per cent. Al and 1-5 per cent. Ag, the ultimate 
stresses being 30 and 24 tons per square inch respec- 
tively, while the elongations were 5 and 13-4 per 
cent. Special attention has been directed to the 
alloy containing 6-5 per cent. aluminium and 1-5 per 
cent. silver, which has an ultimate stress of 27-3 tons 
per square inch, a 0-1 per cent. proof stress of 21-3 
tons per square inch, and an elongation of 11-5 per 
cent. 

Aluminium Alloys.—There is a demand for alumi- 
nium alloys of greater strength, both for use at 
elevated temperatures, e.g., in internal combustion 
engines, and for structural parts at air temperatures. 
Regarding the latter, an alloy (‘‘E” alloy, contain- 
ing Mg 0-5 per cent., Mn 0-5 per cent., Cu 2-5 per 
cent., Zn 20 per cent., Al remainder) was developed 
at the National Physical Laboratory and its properties 
published in 1921. In the wrought heat-treated state 
this alloy had a tensile strength up to 40 tons per 
square inch with a specific gravity of 3-1 approxi- 
mately, but it was found to be very susceptible to 
corrosion. Experiments were carried out on two 
samples of sheet of this alloy, one made from good 
quality commercial materials and the other from the 
high purity materials recently available. There 
appears to be no difference in the susceptibility of 
the two materials to fracture under prolonged stress 
in a bend test or to corrosion in an intermittent salt 
spray test, and in general the behaviour of the material 
was similar to that found some years ago. The marked 
susceptibility to corrosion and liability to failure 
under prolonged stress of sheet made from either 
material quenched from 380 deg. Cent. and aged can 
be greatly diminished if not entirely removed by 
reheating to 150 deg. Cent. The material is softened 
by heating at this temperature. 

Alloy Steels —Work has been continued on the 
properties of copper steels, mainly to ascertain the 
general importance of a temper-hardening (or pre- 
cipitation-hardening) treatment. The best response 
to temper hardening was obtained with copper- 
chromium steels, the least increase in hardness with 
copper-nickel steels, and an intermediate degree of 
hardening with copper-nickel-chromium steels and 
plain copper steels. In casting properties copper 
steels were neither better nor worse than ordinary 
steels, and their utility for the manufacture of cast- 
ings will depend mainly on their mechanical pro- 
perties compared with those of other steels. In the 
forged and heat-treated condition the properties 
obtainable by temper hardening of bars up to 3}in. 
diameter were inferior to those produced in the same 
steels by hardening and tempering. 

Cracking of Boiler Plates.—It has been found 
possible to cause rapid intercrystalline breakdown of 
specimens of boiler plate when heated in contact 
with caustic soda and water inside small sealed pres- 
sure cylinders. The degree of attack in different 
specimens of the same material has varied greatly, 
however, even under apparently identical experi- 
mental conditions. An attempt is being made to 
ascertain the disturbing factor. Tests on the behaviour 
of boiler plate specimens with riveted and welded 
joints subjected to repeated bending stresses at slow 
speeds under conditions comparable with those which 
may occur in a boiler have been completed. The 
specimens failed by a process which is essentially 
that associated with corrosion fatigue, the inter- 
crystalline cracking commonly found in boiler joint 
failures not being produced. The stresses at which 
the corrosion fatigue failures occurred were high in 
comparison with practical working stresses. 

Intercrystalline Failure——Work has been begun 
on the causes of intercrystalline attack and failure 
in metals, with particular reference to wrought alloys 
of aluminium. As aluminium alloys are less resistant 
to corrosion after quenching in boiling water than 
after quenching in cold water, an investigation was 
made to determine the influence of static tensile 
stress on the corrosion of such materials. Work on 
Y alloy quenched in boiling water has been reported. 
This alloy fails rapidly under stress, when sprayed 





with sea water, by intercrystalline cracking. The 
corrosion of similar material quenched in cold water 
does not appear to be influenced by applied stress, 
or to be intercrystalline under the conditions 
employed. It is proposed to investigate further the 
influence of stress on the corrosion of Y alloy and 
similar alloys subjected to other heat treatment. 


Water POLLUTION RESEARCH. 

Exchange Properties of Synthetic Resins.—Karlier 
work at the Chemical Research Laboratory has shown 
that synthetic resins prepared from certain phenolic 
substances and tannins possess marked hase-exchange 
properties and that resins prepared from certain 
aromatic bases possess acid-exchange properties. 
Recent experiments have shown that the exchange 
values of the resins vary not only with the phenol, 
tannin, or aromatic base from which they are derived, 
but are dependent also on the detailed conditions of 
preparation. For example, the base-exchange value 
of resin made from sulphited quebracho tannin is 
largely dependent on the proportion of sodium 
bisulphite allowed to react with the tannin before it 
is converted into a resin by addition of formaldehyde. 
Within limits the larger the proportion of sulphite 
the greater the base-exchange value of the final resin, 
It has been found, however, that the quebracho tannin 
resins with the highest base-exchange value are to a 
small extent soluble in water. Quebracho tannin 
resins with lower base-exchange values appear to be 
insoluble in water and in dilute solutions of acids 
and alkalis. In view of the possible use of the resins 
for the treatment of water for drinking, experiments 
are in progress with the object of determining the 
possibilities of the water being contaminated by sub- 
stances derived from the resins. These experiments 
involve the determination of minute quantities of 
organic matter. The possibilities of utilising the 
resins for the removal of boron and fluorine from 
natural waters is also under investigation. Boron 
to the extent of a few parts per million in water used 
for irrigation is detrimental to the growth of certain 
crops. With regard to fluorine, recent surveys in 
different parts of the world have indicated that 
fluorine in drinking water to the extent of one part 
per million causes the dental defect known as mottled 
enamel. 

Purification of Sewage.—Though the activated 
sludge process of treatment of sewage was intro- 
duced more than twenty years ago, and the process 
is in operation at a large number of sewage works in 
this country and abroad, the mechanism by which it 
purifies the sewage is by no means thoroughly under- 
stood. According to the usual method of application 
of the process, the sewage is screened and settled to 
remove suspendeé solid matter. The settled liquid 
is then mixed with previously aerated or so-called 
activated sewage sludge and the mixture is aerated 
for several hours. The mixture is afterwards settled 
to separate the activated sludge for re-use in the 
treatment of further quantities of crude sewage liquor 
and the treated liquid is discharged. In some early 
experiments bubbles of air, oxygen, hydrogen, and 
nitrogen were passed for several hours through 
sewage liquor from which suspended particles of 
solid matter had been removed by centrifuging. The 
bubbles caused the coagulation or flocculation of 
appreciable quantities of the organic matter in the 
sewage. Similar experiments were then carried out 
with sewage liquor sterilised by previous exposure 
to ultra-violet light. The quantities of organic 
matter flocculated by the bubbles of gas were not much 
less with the sterilised sewage liquor than with the 
liquor not sterilised. These results indicated that 
the coagulating effect of the bubbles is due mainly 
to physical changes though biological action may play 
some part. It seemed possible that the bubbles 
removed carbon dioxide from the sewage, causing 
the conversion of soluble calcium bicarbonate into 
insoluble calcium carbonate. If this occurred the 
precipitated calcium carbonate might have carried 
down some organic matter. During the past year 
therefore the series of experiments has been repeated 
with bubbles of air, oxygen, hydrogen, and nitrogen, 
to which about 1 per cent. by volume of carbon 
dioxide was added to prevent precipitation of calcium 
carbonate. The presence of carbon dioxide did not 
affect the quantity of organic matter coagulated by 
air and oxygen, but it caused some reduction in the 
quantity coagulated by hydrogen and nitrogen. 
This difference may be due to some biological change. 
Experiments have been continued on the effect of 
passing bubbles of gas through sewage liquor to which 
different proportions of activated sewage sludge had 
been added. The presence of activated sludge caused 
a great increase in the quantity of organic matter 
removed from the sewage liquor though the increase 
was not so great in the experiments with bubbles of 
hydrogen and nitrogen as with bubbles of air and 
oxygen. One phase of the investigation has included 
a large number of experiments on the effect of addi- 
tions of sewage and of proteins on the coagulation 
of suspensions of quartz and clays by means of 
electrolytes. 


LUBRICATION RESEARCH. 


Journal Bearings.—Following the preliminary ex- 
periments on rubber bearings with water lubrication, 
tests have been carried out to determine the friction 
and load-carrying capacity at various speeds of a 
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commercial type of rubber bearing, octagonal in 
shape, and a plain cylindrical rubber bearing. There 
was no appreciable wear in either case until the load 
reached 250 lb. per square inch, but the plain bearing 
gave much lower friction. Small changes in clear- 
ance had no appreciable effect on the running friction, 
but starting was made easier by increasing the clear- 
ance. Comparison was also made with a bronze 
bearing with water lubrication. 

Four-ball Extreme Pressure Lubricant Testing 
Machine.—Marked differences of behaviour have been 
found between lubricants of various types in seizure 
with hard steel balls. When tested for breakdown 
load and wear with seizure the lowest quality lubri- 
ants are ordinary mineral oils; fatty oils and oils 
containing zinc oxide are better, and extreme pres- 
sure lubricants best. The time taken to recover 
from seizure, which is probably related with the wear, 
is long with the first group (20-60 seconds), inter- 
mediate with the second (3—6 seconds), and very short 
with the third (1-2 seconds). Glycerin has inter- 
mediate properties, whilst syrup behaves like an 
extreme pressure lubricant. A mineral oil only 
moderately refined behaves in some respects like a 
fatty oil. The addition of colloidal graphite or small 
quantities of water to a mineral oil has a slight 
deleterious effect, whilst oleic acid and rape oil have 
a small beneficial effect. There is apparently no 
formation of a load-carrying fluid film, so that it 
seems that “ oilness ’’ properties are being tested. 

Physical Properties of Surfaces.—Earlier work done 
for the Lubrication Research Committee at Cambridge 
has shown that the frictional heat liberated during 
the sliding of solids may raise the surface temperature 
to a very high value. With many metals and solids, 
this surface temperature is sufficiently high to cause 
melting of the rubbing points of contact. These 
local high temperatures occur even if the surfaces are 
lubricated or are flooded with water. It is suggested 
that this may have an important bearing on the 
polishing and surface flow of solids. Further experi- 
ments confirm this view by showing that the process 
of polishing is greatly influenced by the relative melt- 
ing point, of the polisher and solid. Surface flow, 
polish, and the formation of the Beilby layer readily 
occur on metals, crystals, and glasses, provided the 
melting point of the polisher is higher than that of 
the solid. The relative hardness, as normally 
measured at room temperature, is comparatively 
unimportant. The experiments indicate that polish- 
ing is due not to mechanical abrasion, but to a high 
temperature softening or melting of the solid, which is 
smeared over the surface and quickly solidifies to 
form the Beilby layer. These local high tempera- 
tures may also pley an important part in the wear of 
sliding surfaces. Some experiments with different 
metals show that the loss of weight on sliding is 
greatest for the metals of low melting point. The 
high surface temperature may also accelerate the 
chemical attack and oxidation of the sliding surfaces 
will cause a great increase in wear. 


ATMOSPHERIC POLLUTION. 


The decision to undertake a survey on a large 
scale of the pollution in and around a specially selected 
industrial area, and the choice of the city of Leicester 
for this purpose, were reported last year. Preparatory 
work in the city was begun in December, 1936, and 
early in 1937 a number of instruments had been 
installed and were in operation. Regular observa- 
tions were begun on April Ist. Twelve sites were 
carefully selected to cover, as far as was reasonably 
practicable, the varying conditions within and around 
the city, and at all of these observations of suspended 
impurity, and of sulphur gases (by both the volu- 
metric and the lead peroxide methods) are being 
made. In addition, four deposit gauges and four 
automatic filters, including those already maintained 
by the City authorities, have been installed, and at 
each of the twelve stations an apparatus of a new 
experimental design has been set up to give a measure 
of the intensity of the ultra-violet light received 
throughout each day. Complete meteorological data 
for correlation with the records of atmospheric 
pollution will be available from a meteorological 
station which the city authorities have themselves 
established. In addition to the routine work of the 
survey, the staff is also undertaking some experi- 
mental work on other problems as time and oppor- 
tunity permit. These investigations include further 
experiments with two lead peroxide gauges which 
have been specially designed to record sulphur 
impurity in the atmosphere in relation to wind 
direction. 


Gas CYLINDERS AND CONTAINERS. 


The appointment of the Gas Cylinders and Con- 
tainers Committee was referred to in the last annual 
report. In view of representations made to the 
Department by the Home Office and by industry, 
the Committee concluded that the subjects most 
urgently needing attention were the reconsideration 
of the fourth report of the Gas Cylinders Research 
Committee, which dealt with cylinders for gases 
liquefiable at ordinary temperatures, and of the 
report of the Welded Containers Committee, which 
covered welded vessels for the carriage of chlorine, 
phosgene, sulphur dioxide, and ammonia. It was 
early evident, however, that before any recommenda- 


some experimental work would be necessary, especially 
to provide data on the suitability of the various 
methods of welding which industry desires to use in 
the manufacture of vessels intended for the storage 
and transport of poisonous gases and liquids under 
pressure. In consultation with representatives of 
the British Standards Institution, on behalf of manu- 
facturers and users of pressure vessels of this type, a 
programme of experimental work was drawn up which 
provides for testing a series of joints welded under 
industrial conditions by different processes. The 


programme is now in hand at the National Physical 
Laboratory. Other experimental work in progress 
includes the testing of new types of vessels which 
industry desires to use ; the examination of cylinders 
to provide technical information about their con- 
dition after use; and the collection and. deter- 
mination of data about the properties of gases and 
liquids which are coming into commercial use. This 
work is being undertaken to meet the requirements 
of the Home Office for technical information on which 
to base or review regulations. 











By LAWFO 


AN earlier article (THE ENGINEER, November 20th, 

1936) discussed methods of locomotive testing, 
and expressed the opinion that there was need for 
survey and assimilation of existing test results. The 
data at present available should be codified so as to 
establish general principles to be used in guiding 
research in the future. 

The present article is an attempt to take a step in 
the direction indicated. A very complete series of 
test results from the Pennsylvania Railroad is 
examined. The purpose is not only to give specific 
information regarding the locomotive tested, but to 
develop definite methods for presenting the results of 
locomotive tests. With this in view the general 
principles underlying locomotive performance are 
examined, and an attempt is made to map out the 
general pattern of the processes involved. 


Test Data. 


The tests were made with Pennsylvania Railroad 
M1A “Mountain” 4-8-2 type locomotive, “ No. 
6872.” Information regarding these tests has not been 
published, but is made available for the present 
purpose through the courtesy of Mr. F. W. Hankins, 
assistant vice-president, chief of motive power of the 


No. 


The Analysis of Locomotive Test Data. 
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part of it is burned, producing heat. (2) Part of the 
heat produced is taken up by the heating surface. 
Part of the heat taken up is utilised in evaporating 
and superheating the steam, while the remainder is 
lost by external radiation. 

B. Transfer of Steam to Cylinders.—The steam is 
transferred through the dry pipe and the superheater 
to the cylinders, with some pressure loss. 

C. Utilisation of Steam.—The steam is utilised in 
the cylinders, part of its thermal energy being trans- 
formed into mechanical energy and transmitted to 
the driving wheels. 

D. Exhaust—The steam from the cylinders is 
exhausted to evacuate the smoke-box, so that the 
partial vacuum thus produced may allow the atmo- 
spheric pressure to force through the fire-box the air 
necessary for combustion. 

A completely satisfactory series of locomotive tests 
would provide information as to the details of all of 
these processes individually, and would show how they 
vary under varying conditions of working. 


Test RESULTS. 


No attempt will be made to present here all the 
test figures available. The purpose of the present 































































































Dry Coal Fired Lb. Per Sq.Ft.'Gra 


“THe Encinter” 


Pennsylvania Railroad. The principal dimensions 
of the locomotive are given in a table. It is a two- 
cylinder, single-expansion, 4-8-2 or ‘‘ Mountain” 
type. The fire-box, 6ft. 8in. wide by 10ft. 6in. long, 
gives a grate area of 70 square feet, and is fired by 
a type B standard stoker. The flues measure 19ft. 
between tube sheets. There are 120 2}in. and 
170 3}in. flues. The larger flues carry superheater 
pipes of the Superheater Company’s type E. 


MetuHops OF TESTING. 


The locomotive was tested on the testing stand at 
Altoona, the range of conditions extending con- 
siderably below and above normal running capa- 
cities. The Pennsylvania locomotive laboratory is 
well known and will not be described in detail here. 
In each test the locomotive is run at constant speed 
and cut-off for a sufficient length of time to establish 
uniform conditions of operation and to allow of the 
necessary measurements to be made with proper 
accuracy. The fact that the locomotive operates in 
the laboratory building enables all measurements of 
pressures, temperatures, &c., to be made with con- 
venience and with a high degree of precision. 


CoMPARISON OF TEST RESULTS. 


In studying and comparing the results of locomo- 
tive tests it is highly desirable to choose methods 
which measure and compare details of the vital pro- 
cesses of locomotive operation. In broad outline, 
these processes are :— 
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FIG. 1—BOILER EFFICIENCY AND EQUIVALENT EVAPORATION TEST RESULTS 


study is to examine the general results, and also to 
consider how far these serve in analysing the indi- 
vidual processes outlined above. 

Borer TEstTs. 

The primary purpose of a boiler test is to observe 
the relation between input, heat units in the coal 
fired, and output, heat units in the steam’ produced, 
and to see how this relation varies as the rate of opera- 
tion is varied. Information on these two points is 
given in Fig. 1. Im this figure the scales for. the 
ordinates and for the abscisse are not marked directly 
in B.Th.U., but in pounds of coal fired and in pounds 
of equivalent evaporation. It would be more logical 
and slightly simpler, where two locomotives working 
with different fuels are compared, to mark the scales 
directly in heat units. The drawback is that one is 
accustomed to think of boiler input and output in 
terms of pounds of coal fired and pounds of water 
evaporated, and heat units do not give so direct an 
impression of the running rate of the locomotive. 
To speak of a firing rate of 1,418,500 B.Th.U. conveys 
a less definite idea of working conditions than to 
speak of a firing rate of 100 1b. of coal per square 
foot of grate per hour. In Fig. 1 the firing rates 
are plotted on the basis of pounds of dry coal having 
a heating value of 14,185 B.Th.U. per lb., which 
corresponds to the coal used in the Pennsylvania tests. 

Evaporation is measured in pounds of equivalent 
evaporation ; that is, by the number of pounds of 
steam that would be produced from and at 212 deg. 








tions could be made in revision of the earlier reports 





A. Operation of Boiler—(1) The fuel is fired and 





Fah. by the same heat as is required for the produc- 
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tion and superheating of the actual steam. > Each 
pound of equivalent evaporation represents 970 
B.Th.U., while from 20 to 30 per cent. more heat is 
required for each pound of steam actually produced. 
Consequently, the equivalent evaporation shown in 
the plots is some 20 to 30 per cent. more than the 
pounds of steam actually produced. 

In Fig. 1 firing rates and rates of evaporation are 
shown in terms of pounds per square foot of grate per 
hour, abbreviated to Ib./SFG/hr. The curved line 
shows the relation between rate of evaporation and 
rate of firmg. The straight line shows the relation 
between overall boiler efficiency and rate of firmg. The 
rate of firmg was carried up to about 250 lb./SFG/hr. 
























of evaporation are plotted against it. The choice 
of firing rate as the independent: variable is not a 
haphazard selection, but is based on a wide study of 
locomotive boiler tests. Experience shows that the 
overall boiler efficiency plotted against the firing rate 
invariably gives a very satisfactory straight line 
relation between the two. When this straight line 
has been established for the boiler efficiency it follows 
as a matter of simple algebra that the evaporation 
must be represented by a parabola. This curve 
characterises very well the relation between the rates 
of firmg and evaporation. As the rate of firing is 
increased the rate of evaporation increases, but at a 
decreasing rate, and tends to approach a maximum. 


a critical examination of boiler design and operation. 

Because of the difficulty of measuring accurately 
the fuel which escapes unburned, the present writer 
developed another method of attack (loc. cit.). From 
the smoke-box temperature and the gas analysis it is 
asimple matter to compute the heat lost in the sensible 
heat of the gases for each pound of fuel actually 
burned. This figure deducted from the heating value 
of the fuel gives the heat absorbed by the boiler per 
pound of fuel actually burned. The total heat 
absorbed by the boiler per hour is accounted for by 
the heat in the steam, which can be measured, and 
the external losses, which can be estimated within a 
small margin of error. ‘Therefore the total heat 












































It must be understood that this rate, while it can be! From the equation to the straight line the maximum | absorbed by the boiler per hour is known. Dividing 
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maintained for half an hour or more, is about twice 
that which the boiler is designed to maintain under 
normal road conditions. Taking 125 Ib. of coal per 
square foot of grate per hour as a good representative 
rate of firing for loaded running conditions, the corre- 
sponding equivalent rate of evaporation would be 
about 1000 Ib. of steam from and at 212 deg. Fah. per 
SFG/hr., with an overall boiler efficiency of about 
55 per cent. 
BorLer EFFICIENCY. 

The overall boiler efficiency plotted in Fig. 1 is 
dependent on two factors: (a) the efficiency with 
which the coal is burned to produce heat ; and (6) 
the efficiency with which the heat produced is taken 
up and utilised by the heating and superheating 
surfaces. 

In the Pennsylvania tests analyses of the smoke- 
box gases were made and the smoke-box temperatures 
accurately measured. This information enables the 
overall boiler efficiency to be separated into its com- 
ponent efficiencies of combustion and heat absorption. 
The values obtained are shown in Fig. 3. It is evident 
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Fic. 3—BOILER EFFICIENCIES AND FIRING RATE 


that as the rate of firing is increased the efficiency of 
combustion drops much more rapidly than does the 
efficiency of heat absorption. As the firing rate 
is increased from 50lb. to 2501b./SFG/hr. the 
efficiency of combustion drops from about 76 to 
about 56 per cent. The corresponding change in the 
efficiency of heat absorption is from 85 to 75 per cent. 
This general relation between the rate of firing and 
the component boiler efficiencies is characteristic of 
all locomotive boilers. The efficiency of heat absorp- 
tion is never affected as greatly by the rate of firmg 
as is the efficiency of combustion and, moreover, it 
varies only slightly from one boiler design to another. 


MetTHOopD oF Piottinc Borer Test RESULTs. 


Before leaving the subject of boiler efficiency 
attention is called to the form of plotting used in 
Figs. 1 and 3. The rate of firing is used as the inde- 
pendent variable, and boiler efficiencies and ratios 





Rate of Firing Pounds of Dry Coal Per SFG/Hr. 


rate of evaporation can be computed as well as the 
corresponding rate of firing. In actual testing it may 
not be possible to push the boiler to this maximum ; 
nevertheless the test results will be found to conform 
to the pattern of the straight line and parabola. For 
a more detailed study of the question see ‘‘ A Study 
of the Locomotive Boiler,” by the present author, 
Simmons-Boardman Company, 1924. 

The close adherence to the straight line relation 
when boiler efficiency is plotted against rate of firing 
is clearly shown in Fig. 2. In plotting the test results 
each point is marked to show the speed in r.p.m, at 
which the engine was run during the test. Three of 
the tests at the lowest speed of 40 r.p.m. tend to fall 
below the straight line, but otherwise the agreement 
is excellent and there is no indication that the engine 
speed per se has any systematic influence on the boiler 
efficiency. 

Tt is the writer’s opinion, formed after the study of 
a large number of locomotive tests, that the speed and 
cut-off at which the engine runs have no practical 
effect on the boiler efficiency except as they determine 
the amount of steam which must be supplied to 
maintain stable conditions of operation. 


Atk SUPPLY FOR COMBUSTION. 


If a complete study of the operation of a locomotive 
boiler is to be made, it is essential to have information 
as to the amount of air supplied to the fire-box for 
combustion. Information on this important point is 
given in all of the later tests made on the Altoona 
locomotive testing plant, and-Fig. 4 shows the rate 
at which the air was supplied in the tests on the 
Pennsylvania locomotive now under consideration. 
This information, together with the smoke-box 
temperature, also shown in Fig. 4, is necessary if the 
overall boiler efficiency is to be broken down into its 
components of combustion and heat absorption. 

It seems unfortunate that greater attention has 
not been given to the question of the air supply of 
the locomotive. As said above, the later tests at 
Altoona provide information as to the rate at which 
air is supplied for combustion. Unfortunately, other 
experimenters have often contented themselves with 
pointing out the difficulties involved in making gas 
analyses and smoke-box temperature measurements. 
They also point out that such measurements cannot 
be used to compute a heat balance unless the losses 
due to the eseape of unburned fuel can be evaluated. 
This is true, and it is also true that it is difficult, if 
not impossible, to measure directly the amount of 
fuel which escapes unburned. Goss used a small 
sampler tube traversing the top of the stack to 
estimate the quantity of the sparks eseaping. At 
Illinois and Altoona attempts have been made to 
collect and measure all unburned fuel. No satis- 
factory results have been obtained. The resulting 
heat balances attribute from 5 to 15 per cent. to 
external and unknown losses. As the external losses 
are only of the order of 2 per cent., there is an undesir- 
ably large element of uncertainty. This is particu- 
larly true at the high rates of evaporation. A heat 
balance which shows 15 per cent. loss in smoke-box 
gases, 15 per cent. loss by unburned fuel, and 10 per 





cent. loss by unknown causes is of very little value in 
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this by the heat absorbed per pound of fuel actually 
burned gives the weight of fuel actually burned per 
hour. Deducting this figure from the weight of fuel 
fired per hour we get the amount of fuel which 
escapes unburned. 

(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


SPECIFICATIONS FOR MACHINE TOOLS. 


Sir,—I have read with great interest your leading 
article ‘‘ Specifications for Machine Tools,’’ published in 
THE ENGINEER, January 28th, and with your permission 
would like to put forward the view point of the machine 
tool purchaser and user, which is in many respects contrary 
to that expressed in your Leader. 

The paper read by Dr. Schlesinger before the Institu- 
tion of Mechanical Engineers was, as you state, based on 
the Schlesinger system of machine tool tests and align- 
ments. 

Tt is agreed that this system is in extensive use on the 
Continent by machine tool manufacturers ; it must there- 
fore be agreed that the system can be used and is of prac- 
tical value, as the Continental manufacturers are just as 
keen business men as those engaged in the British machine 
tool industry. 

Every engineer realises the necessity to deterrnine and 
adopt so far as possible a system of measurement for all 
mechanical elements in preference to measurement by 
opinion and performance. 

Production engineers, faced with the problem of select- 
ing, purchasing, and putting into production machine 
tool equipment, are asking machine tool manufacturers to 
give them demonstrable tables of measurement based or 
scientific investigation to enable them to spend their 
employers’ money in the most efficient and advantageous 
manner. 

They are not concerned as to whether the Schlesinger 
system or a comparable British system be used, but, 
frankly, do not see why the Schlesinger system cannot be 
adopted in the absence of an improved British system. 

As a simple illustration of the need for the determination 
and publication of such standards, let us say that one is 
in the market for a lathe of given capacity. The price 
range for known machines of such capacity may vary 
between £150 and £1000, each apparently capable of 
handling the work to be produced. 

Under present conditions, one can ask for particulars 
of standards of accuracy to which the machines have been 
built. In certain cases charts will be supplied giving the 
full information asked for, whilst in others one receives the 
reply: ‘‘ The machine has been built to our well-known 
standards of accuracy and workmanship.” 

The one thing that each and every manufacturer will 
be confident about is that his particular machine will 
efficiently handle the work to be produced ; that reply is 
standard. The result is that a machine is selected on the 
basis of the reputation of a given manufacturer, as known 
to the buyer. 

In other words, one takes a gamble that a given manu- 
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facturer can for a certain price be expected to supply a 
machine suitable for the requirements of the work. 

If the buyer happens to be a purchasing agent with 
limited knowledge of the practical application of machine 
tools, the purchase will probably be made purely on a 
price basis. 

Such haphazard methods of purchase cannot be expected 
to satisfy the production engineer of to-day ; he expects 
that sufficient information will be given to enable him to 
determine accurately the production possibilities from the 
standpoint of accurawy, efficiency, and cost. 

In certain cases it may be justifiable to spend the time 
necessary to compare the charts supplied by given suppliers 
before selecting a machine, but for general purposes it 
should be possible to accept machinery built to a known 
standard of accuracy, in the full knowledge that it will 
be capable of reproducing such accuracy on a certain 
range of work. 

Many of our reputable machine tool manufacturers are 
already working to limits finer than those specified by the 
Schlesinger system. 

Those limits have been adopted as standards by the 
manufacturers concerned. 

It is the knowledge that machines built by those par- 
ticular firms are consistently built to such standards, and, 
in consequence, are capable of producing work to con- 
sistent limits, which gives the purchaser confidence to 
specify machines of that make for given production 
purposes. 

If those manufacturers have found it necessary to lay 
down and maintain standards of accuracy and have found 
it a sound commercial proposition to do so, one fails to 
understand the reluctance of other manufacturers also to 
lay down and maintain standards, possibly of lower grade, 
according to price classification. 

It is difficult to see the necessity for infinitely varying 
standards of accuracy in machines of the same category 
and price classification. 

Those Continental manufacturers who have adopted the 
Schlesinger system have obviously done so for good sound 
commercial reasons, both at home and abroad, probably 
realising that it gives them a big advantage in the export 
field. The absence of comparable British standards must 
leave the overseas purchaser to decide between machinery 
described by that all-embracing phrase, ‘“* built to our well- 
known standards of accuracy and workmanship,’’ which 
may so far as they are concerned mean anything, and that 
built to a known acceptable standard. 

I may say that the British machine tool manufacturers, 
among whom I have many valued friends, have no 
stauncher admirer of their products than myself. 

I am satisfied that this matter has been discussed at 
some length by the Machine Tool Trades’ Association, but 
no real explanation has, so far as I am aware, ever been 
given of the reasons for their decision not to adopt 
standardisation. I doubt whether this decision was 
unanimous, and feel that the major reason for the decision 
was that many of our manufacturers feel that the publica- 
tion of such standards would rob them of the advantages 
they now enjoy from the reputation for quality and work- 
manship they have built up over many years of trading. 

Such‘ fears are groundless, as production engineers 
fully realise that many other factors than dimensional 
accuracy enter into the making of the high-grade machine 
tool. 

Failing the determination and publication of British 
standards, I feel that purchasers in this country will be 
forced to specify that machines must at least be within the 
limits laid down in the Schlesinger system. 

Such action would be, to say the least, distasteful to all 
parties concerned. : 

In conclusion, I must say that, knowing Dr. Schlesinger, 
I feel certain that his reason for giving his paper 
before the Institution was not personal gratification or 
gain, but because of his enthusiastic belief in the system 
described, and its advantages to industry in general, a 
belief which is shared by many people actively engaged 
in the production side of industry in this country. 

B. C. JENKINS, 
Production Engineer, Vauxhall Motors, Ltd. 
Luton, February 7th. 








An Extra High-Pressure and Tem- 
perature Boiler for Battersea. 


THE order was recently placed with Babcock and Wilcox, 
Ltd., for the supply of an extra high-pressure and tempera- 
ture boiler unit for the second half of the Battersea power 
station. It is the first of a pair of boilers which will ulti- 
mately serve the new 100,000-kW turbo-alternator plant 
ordered last August, and when operating alone at its 
maximum continuous rating will enable the turbo- 
alternator to generate about 65 per cent. of its maxi- 
mum continuous output. But as the second portion 
of the generating set can take steam from the existing 
mains in the station in addition to the exhaust steam 
from the primary turbine, with only one boiler installed, 
the new 100,000-kW plant can operate up to 95 per cent. 
of its maximum continuous rating. Eventually the second 
boiler will enable the entire output of the machine to be 
delivered solely from high-pressure steam, thereby gaining 
the full benefit of the high-pressure cycle. Obviously the 
experience gained in the design, manufacture, and operation 
of the first boiler will be of considerable assistance in con- 
nection with the second. 

The boiler ordered will have a maximum continuous 
rating of 550,000 1b. per hour and a normal economic 
rating of 440,000 lb. per hour when generating steam at 
1420 lb. per square inch and at 965 deg. Fah. at the super- 
heater outlet from feed water at 400 deg. Fah. In view 





of the high final steam temperature, the superheater 
becomes of increasing importance, and this, coupled with 
the use of a large economiser and extensive water wall 
area, results in the boiler proper becoming of less relative 
size in relation to the total heating absorbing surfaces than 
is the case with boilers designed for lower steam con- 
ditions. 

The unit will be of the natural circulation bent-tube 
type, with the addition of a small amount of heating surface 
arranged on the “ header”’ principle between the com- 
bustion chamber and boiler. One of the most important 
features of the design will be the provision of a very large 
combustion chamber giving a low energy release rate, 
namely, less than 24,000 B.Th.U. per hour per cubic foot, 
even at the maximum continuous rating. 

There are two main reasons for adopting this low heat 
release. One is the desire to enable the unit to have a very 
high availability factor, a matter which is associated with 
the ability to maintain the unit in a sufficiently clean 
condition to enable it to run for long periods without 
taking it off the line for hand cleaning. The other reason 
is that the adoption of a large combustion chamber gives 
a very extensive water wall surface, which is subject to 
direct radiation from the furnace and: operates with a high 
heat transfer rate, with the result that a higher rating can 
be obtained within a given space than would be the case 
if this heat had to be transferred by convection only. The 
total volume of the combustion chamber will be nearly 
30,000 cubic feet and the mean height over 40ft. 

The superheater will have a very large total heating 
surface and will be built in two sections, with a desuper- 
heater system arranged between the two for purposes of 
temperature control. In addition, the control will also be 
partly effected by means of a gas by- damper which 
will be automatically operated. The choice of materials, 
the question of steam velocities, and arrangements of the 
tubes are matters which will receive very careful con- 
sideration in the design of the superheater for this very 
high steam temperature. The economiser will be of the 
B. and W. multi-loop bare tube type, arranged in contra- 
flow to the gases. 

Two 50 per cent. capacity Howden regenerative- air 
heaters will be provided on the unit and will be similar to 
those fitted on the latest boilers installed in the Battersea 
power station. 

The Howden induced, forced and secondary air vane- 
controlled fans will be built in each instance in two 
50 per cent. units, the I.D. and F.D. fans being driven by 
two-speed motors. All the various driving motors will 
be of the Lancashire Dynamo and Crypto Company’s 
manufacture. 

The stoker, which forms the subject of a separate con- 
tract, will be of the multiple retort, gravity underfeed 
type, manufactured by the Taylor Stoker Company. It 
will have twenty retorts with sixty-nine tuyeres per 
retort, and a total projected grate aréa of 918 square feet. 

The Hopkinson high-pressure fittings and mountings, 
many of which will be of special design for the operating 
conditions involved, will also form the subject of a separate 
contract. 

Since this combination of high pressure and high tem- 
perature has never before been attempted, the design of 
the boiler will prove interesting, especially as there 
are no available standards applicable to the conditions 
involved. It has been necessary, for example, to establish 
a new series of tentative standards for dimensions of high 
pressure and temperature steam pipe flanges. 

The general design of the boiler plant is the outcome of 
intensive research and study of the conditions involved by 
the engineers of the power company. Some four or five 
designs have been worked out in detail in the process of 
evolving the present design. 

The plant is being constructed under the direction of Sir 
Leonard Pearce, C.B.E., D.Se., M. Inst. C.E., M.I.E.E., 
M.I. Mech. E., engineer-in-chief of the London Power 
Company. 








THE MANUFACTURE OF SAFETY GLASS. 


In a lecture delivered before the Junior Institution of 
Engineers on February 4th, Mr. H. G. Wice recalled that 
the invention of safety glass was due to a French chemist, 
Edouard Benedictus, who accidentally dropped a bottle 
which remained intact, but starred on the inside like a 
spider’s web. Years before the bottle had contained a 
mixture of chemicals which had evaporated, leaving a 
coating of celluloid-like enamel of high tensile strength, 
which retained the cracked glass in position. A year later, 
witnessing a motor accident in which injury was caused 
by broken glass he remembered his cracked bottle, and 
speedily made the first piece of safety glass by means of a 
copying press. The evolution of laminated glass in this 
country was assisted by the Sidney-street siege of 1911, 
inducing the authorities to investigate its possibilities.as 
a bullet-proof glass, and after much research large quan- 
tities in various thicknesses for aeroplanes, warships, 
armoured cars, submarines, and tanks were made. Its 
use for the windscreens of motor cars came about through 
another accident in which Mr. Henry Ford suffered 
injuries. A firm making laminated glass sent him a cable 
regretting the news of the accident, and advising him to 
fit laminated glass. The result was that within a few 
months the Ford organisation in America had standardised 
laminated glass on all Ford cars in America. By the 
regulations which came into effect in this country on 
January Ist, 1936, it is compulsory for every motor on the 
roads to have a safety glass windscreen. 

Laminated safety glass for windscreens has the sheet 
glass cut to templates, thoroughly washed and dried, 
sprayed, and then two sheets are put together with an 
interlayer of suitable material, rolled to exclude air bubbles, 
then passed to presses in which the plates are heated and 
subjected to pressure. The edges are then ground and 
polished, the outside edge of the interlayer is cut away by 
special knives to a depth of yin. to yin. to allow the 
edges to be sealed by a waterproof substance. The latest 
development in the use of this glass is for air raid precau- 
tions, as the glass will stand high blast pressures, and if 
a splinter strikes the glass, no glass flies, it being firmly 
held by the interlayer, which is both gas and water-tight. 





Celluloid was originally used for the interlayer, but its 
instability causes it to discolour badly in a relatively short 
time, and it eventually becomes almost brown. It has 
not been used for many years. Cellulose acetate has taken 
its place, being clearer than celluloid, and some makes 
are even clearer than glass. This material is quite stable, 
and when properly plasticised, non-discolouring. New 
plastic materials are in course of commercial development, 
and one of them, particularly a vinylester, which is a 
tough rubbery substance, very stable, unaffected by 
moisture and available in large quantities. It is regarded 
as the ideal safety glass interleaf of the near future. 

Another type of safety glass, known as toughened glass, 
is made ky a heating process in which plate glass is heated 
in special furnaces and immediately cooled by jets of cold 
air whilst hanging in oscillating frames. 








SIXTY YEARS AGO. 


To judge from a leading article in our issue of February 
8th, 1878, high-pressure steam was not at that time 
regarded with particular favour in the Navy. For the 
sake of fuel economy it was necessary to use steam at 
pressures up to about 60 lb. per square inch, but naval 
officers would have felt more secure were there not beneath 
the decks a boiler which, as a result of a lucky shot, might 
explode. The accident in the “‘ Thunderer’’ had shown 
only too well how disastrous the consequences might be. 
Some years earlier, when gauge pressures of only 10 lb. 
per square inch or so were usual, it had been one of the 
first duties of the engineer on going into action to see that 
small as these pressures were, they should be brought still 
lower ; and he was provided with fear-naught canvas and 
lead putty, boards and logs of wood, to stop a shot hole 
should one be made in the boilers. Armour apparently 
was not accepted as a satisfactory answer, as guns were 
proving on the whole too powerful for it. The first prac- 
tical solution of the dilemma was, we considered, pro- 
vided by two engines constructed by Messrs. Maudslay 
under a patent secured by Mr. Sells, and fitted in the twin- 
screw unarmoured steel despatch vessel “Iris.” They 
were designed to work compound with steam at 65 lb. 
per square inch gauge, and gave the ship a speed of 
16-45 knots. But on going into action the pressure could 
be lowered to something little above atmospheric, and 
valves were so arranged that it could be admitted directly 
to both high and low-pressure cylinders. No trials of the 
ship had been conducted under the conditions. But we 
calculated that 2500 H.P. would be developed instead of 
7000 H.P., and that it would be sufficient to give a speed 
of 11-5 knots, “a highly respectable velocity.” In 
another article we discussed *‘ red hot” water. It had 
been suggested that a fire in a building had been caused 
by heating-pipes igniting woodwork around them. By 
reference to steam tables and by approximate calculation 
from a formula suggested by a Mr. W. M. Buchanan, we 
came to the conclusion that a pressure of 8500 lb. per 
square inch would be necessary to obtain water at 950 deg. 
Fah., the lowest temperature at which metal could be 
called red hot. Heating pipes would certainly be unable 
to withstand such conditions. We expressed some doubt 
whether under any conditions water could be made red 
hot, and referred to the phenomenon of the sudden 
apparent disappearance of the water when a certain tem- 
perature and pressure was reached. 








KILL THE TOUGH ROOSTERS QUIETLY. 


WE now know from experience that Congress cannot 
solve our unemployment problem by passing laws. It has 
been trying to do that, unsuccessfully, for the past five 
years. : 

In addition to its evident failure to legislate people back 
to work who are out of work, we are justly beginning to 
doubt if law-making can even keep our employed people 
busy. Nor has Government, in spite of a free hand and the 
help of all sorts of ‘“‘ planned economy ” theorists, been 
able to smooth out the fluctuations and thus temper 
depressions. 

Take, for example, the fluctuations in monthly steel 
production in Great Britain during the past three years 
and compare them with those which our own steel industry 
has experienced. In Great Britain, the greatest fluctuation 
in any five month period during the past two years has 
been 22 per cent. In the United States it has been 70 per 
cent. 

Steel production, as you well know, is a good barometer 
of national business activity. Great Britain’s fluctuations 
in steel output have been but one-third of ours in the 
United States. That means something to British steel 
workers. 

Great Britain tackles her economic problems quietly. 
Any good farmer knows that hens will not lay eggs if you 
keep chasing them around the henyard. 

Why cannot we go about solving our similar problems in 
a quiet and intelligent way that will encourage our hens 
to lay eggs and not scare them to death ? ; , 

If there are a few tough roosters in the flock whom it 
would be better to have in the stew pot than in the barn- 
yard, take them aside quietly for decapitation. Do not 
bring out a battery of 10in. artillery guns and the United 
States Army band to conduct their obsequies. It’s too 
nerve-wracking for the good of the remainder. This is the 
first. simple but necessary step that must be taken to 
enable us to work out our mutual salvation. 

What we need most to-day is more peace and quiet. 
More peace and understanding of mutual interests between 
employers and workers. And less noise and bluster from 
Washington. 

If we can secure the former, we shall also get the latter. 
Fortunately, that seems more possible of achievement now 
than it has for a number of years—By J. H. Van 
DEVENTER in the Iron Age, January 27th. 
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800 B.H.P. DIRECT-REVERSING MARINE OIL ENGINE AND SECTIONS OF SERVO MOTOR 
RUSTON AND HORNSBY, LTD., LINCOLN ENGINEERS 


(For description see opposite page.) 
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800 B.H.P. Direct-Reversing Marine 
Oil Engine. 


0%. a recent visit to the Lincoln works of Ruston and 


Hornsby, Ltd., we inspected in operation the second of 


two eight-cylinder 800 B.H.P. four-stroke cycle direct- 
reversing marine oil engines. , These two engines are to be 
sent to Singapore to form the propelling machinery of the 
vessels ‘‘ Lipis”’ and ‘“ Larut,” of the Straits Steamship 
Company—vessels which are at present propelled by 
steam machinery, but are to be converted for oil engine 
propulsion. 

The engines are of the standard Ruston marine design, 
with a bore of 15in. and a stroke of 20in. Known as the 








800 B.H.P. DIRECT- REVERSING MARINE 


‘Mark 8 VLRD,” the type has eight cylinders, as men- 
tioned above, with a maximum rated output of 800 B.H.P. 
at 300 r.p.m., while the service B.H.P. is 10 per cent. less. 
In view of the characteristics of the existing installa- 
tion, the engines for the ships have been derated to suit 
the propeller speeds and at a speed of 253 r.p.m. develop 
675 B.H.P. 

In the accompanying half-tone engraving we show the 
engine on the test bed at the works and in the drawings 
reproduced herewith and on page 162 we show general 
arrangement and sectional views of the engine and its 
reversing gear. The last-named is one of the most interest- 
ing features of the unit; the sliding cam shaft principle 
has been adopted for ahead and astern running, the sliding 
of the cam shaft being effected by means of a compressed 
air driven servo-motor. The engine is controlled for both 
ahead and astern running by means of a single hand wheel 
which is connected to the servo-motor operating gear and 
the fuel pumps. We witnessed several reversals taking 
place and noted the ease and speed with which the opera- 
tion could be performed, the servo motor being adjusted 
so that the time for the complete cycle of operations 
from running full speed ahead to full speed astern was 
only 8-10 seconds. At the time of our visit the engine 
was running very quietly and steadily at its normal speed 
with a practically smokeless exhaust. 


Enoineé DEsIen. 


It will be seen from the drawings that the bed-plate and 
crank case are of rigid design, the last-named totally 
enclosing the main reciprocating and revolving parts. 
Large hinged doors are provided through which the crank- 
shaft bearings and connecting-rods are easily accessible. 
Connecting-rod big end bearings are made of steel stamp- 
ings lined with anti-friction metal and fitted with adjust- 
able gun-metal plates, the small end bearings being fitted 
with chilled phosphor-bronze bushes. The connecting-rods 
themselves are made from steel forgings, machined all 
over and balanced. The cylinder heads are separate 
castings of close-grained cast iron, incorporating the inlet 
and exhaust valves, air starter valves, relief valves, and 
the atomisers. They are water-jacketed throughout and 
provided with cleaning doors. Horizontal inlet and 
exhaust valves are mounted in separate castings, those for 
the exhaust valves having a water-cooled guide, thus 
facilitating the examination and cleaning of the valves. 
The vis-a-vis horizontal position of the valves enables the 
exhaust gases to be taken out at the top of the cylinder 
head. 

Renewable cylinder liners, made from hardened and 
ground cast iron, are enclosed in a large water jacket 
provided with cleaning doors. A solid forged crankshaft 
is used with the journals and crank pins ground finished. 
The arrangement of the dimensions—the shaft diameter, 
crank pin diameter, and the area of the crank webs—is 


design the fundamental critical speed is separated as far 
as possible from the engine running speed. Crankshaft 
main bearings are mounted in cast steel housings and lined 
with anti-friction metal. A Michell thrust block is fitted 
to take the end thrust. 

With this type of engine an alternative cast iron split 
piston can be supplied, the piston being split on the 
gudgeon pin centre line and the halves suitably bolted 
together. This arrangement permits the easy withdrawal of 
the piston through the crank case door. Both types of 











claimed to be such that by reason of the compactness of 


piston are ground to give suitable clearances over their 
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lengths to suit the variation in expansion, while the bores 
of the piston bosses are chilled and ground. In addition, 
the piston is provided with an isolating partition to prevent 
lubricating oil or vapour touching the piston crown. Each 
piston is mounted on a floating gudgeon pin. 

Motion to the valve gear is given by means of an adjust- 
able duplex chain driving the cam shaft from the fly- 
wheel end of the crankshaft. The inlet, exhaust, and 
starting valves and the separate Ruston fuel pumps are 


D- 





governor only at overspeeds. The pumps are carefully 
adjusted so as to give equal distribution of fuel to each 
cylinder at all loads. 

For the lubrication of the working parts the dry sump 
principle has been adopted. Geared pumps are fitted on 
each side of the crank case, drivert through a cross shaft 
by gears from the crankshaft. The pumps are arranged 
above the floor plate level and are easily accessible. One 
pump is used for supplying lubricating oil under a steady 
pressure to the main crank and cam shaft bearings and 
other main wearing parts, whilst the other pump with- 
draws the return oil from the bed-plate sump and delivers 
it to a storage tank. Duplex lubricating oil filters are used 
and a “ Serck ” lubricating oil cooler and heat exchanger 
is fitted. Additional lubricant is supplied to the cylinder 
liners by forced drop feed from mechanical Jubricators. 


CooLine SYSTEM AND AUXILIARIES. 


The cylinder jackets are cooled by fresh water supplied 
and circulated by a separate motor-driven pump. Heat 
is abstracted from the cooling water by passing it through 
a heat exchanger, which receives 158 gallons of sea water 
per minute supplied by ohe of the duplex plunger pumps. 
These pumps can be seen in the accompanying engravings 
and drawings, mounted aft of the engine and driven 
through reduction gearing. They are capable of delivering 
64 tons of sea water per hour at 135 r.p.m. and are so 
connected that either pump can be changed over, if 
required, in order to maintain the supply of sea water to 
the heat exchanger. The pump which is not in use for 
this purpose can be used as a bilge pump or to pump sea 
water for general service for the vessel. 

Mounted forward of the engine can be seen the motor- 
driven turning gear. The arrangement consists of two 
reduction stages, each by means of a worm and wheel, so 
that the engine can easily be turned through small parts 
of a complete revolution for inspection and maintenance 
purposes. At the extreme aft of the engine is fitted an 
extension bearing to support the fly-wheel and pump 
driving shaft, and a Michell thrust block is also provided. 

Compressed air for starting and reversing is supplied 
by a separate compressor and stored in two air receivers 
having a total capacity of 164 cubic feet. The maximum 
air pressure is 450 lb. per square inch. The air is con- 
trolled by a stop valve on the receiver and also, as is 
described below, by a pilot valve operated by the engine 
control wheel. 


REVERSING AND ConTROL GEAR. 


The engine is controlled, as mentioned above, by means 
of a single hand wheel which operates the compressed air 
supply and the valve gear for forward or reverse running. 
Adjacent to this hand wheel are mounted a tachometer 
and the lubricating oil pressure and starting air 
gauges, so that all controls and indicators can be 
easily viewed without the necessity for moving from 
one position to another. 

Reproduced at the kottom of page 162 is a plan and 
elevation of the servo-motor for sliding the cam shaft of 
the engine and herewith is reproduced a sectional view 
through the control gear. It can be seen in the second 
view that the controlling hand wheel A drives the main 
controlling cam shaft B through spur gearing C, with a 
gear reduction ratio of 3:1. The control hand wheel is 
provided with a locking device D and with a scroll E cut 
in the rear face. A stop engages with this scroll and permits 
the wheel to be turned through nearly, but not quite, 
three complete revolutions. In this way the shaft A is 
turned through a maximum of not quite one whole 
revolution. 

The first movement of the hand wheel from the “ stop ”’ 
position in, say, the “ ahead ” direction admits compressed 
air from the air receivers, through the servo-motor air 
control cock F, which is operated by means of a face valve 
driven through a rack and pinion gear from the cam G on 





the main shaft, to the servo-motor at approximately 
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SECTION THROUGH CONTROL GEAR 


each actuated by separate cams, and the tappets for the 
inlet and exhaust valves and the fuel pumps are adjustable. 
All wearing surfaces of the valve gear and cams are lubri- 
cated from the pressure feed supply. Side doors are 
employed so that part of the valve gear is enclosed. 

Of the vertical overspeed type, the governor is gear- 
driven from the crankshaft. Fitted to each cylinder and 
controlled by the engine hand control wheel for slow and 





normal running, the fuel pumps are controlled by the 


120 Ib. per square inch. This motor moves the shaft 
with which is connected the excentric shaft for 
withdrawing the engine valve gear lever rolled clear 
of the cams. Reference to the drawings of the 
servo-motor on the opposite page shows that this 
movement is effected before the cams, which operate 
the bell-crank levers for shifting the engine cam shaft, 
can move the rollers up the inclines, whereby the 
longitudinal movement of the engine cam shaft is obtained. 
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These inclines are formed on the main servo-motor shaft, 
whereon the servo piston is mounted. As shown in the 
drawing, the gear is in the ahead position. 

On the drawing reproduced on page 162 can be seen 
another rack and pinion arrangement, forming the servo- 
motor rack locking gear, and connected with a bell-crank 
and links to the linkage H shown at the front end of the 
control gear cam shaft in the drawing herewith. This gear 
forms a locking device which gives a check to the move- 
ment of the hand wheel and does not permit its release 
until the engine cam shaft tappets have been drawn clear 
of the engine cam shaft and the cam shaft moved length- 
wise to its proper position. As soon as this position is 
reached further movement of the wheel admits compressed 
air through the pilot valve J, whereby the pressures on the 
two sides of the air starter control valve K are equalised, 
or nearly equalised, whereupon the valve K is lifted and 
air is admitted through the timing valves on each engine 
cylinder. The cycle of operations is then completed by 
the movement controlled by the cam L and the roller 
which can be seen at the rear end of the control gear cam 
shaft. This gear is connected with the fuel injection 
controls on the fuel pumps and allows the pumps to start 
fuel injection after the engine has completed a few revolu- 
tions on starting air. An atmospheric release valve M is 
fitted to the control gear, whereby the starting air mani- 
folds can be relieved of air pressure. 

All movements of the hand wheel can be carried out 
smoothly, the only check to be felt being the locking of the 
hand wheel while the servo-motor is turning the excentric 
shaft and sliding the cam shaft into the required position. 

For reversing it is only necessary to bring the wheel to 
the right in a clockwise direction to the “ stop” position 
on the indicator, then continue to the “ lock ’’ position, 
awaiting the action of the servo-motor to release the lock, 
and then continue the motion of the wheel until injection 
takes place and full speed is obtained. 








Rail Welding Plant for London 
Transport. 


By the welding of conductor and running rails, the 
introduction of noise-reducing screens in tunnels, and by 
smoothing the rails with a new type of grinding car, the 
London Passenger Transport Board expects to make the 
railway system, and particularly the tubes, 60 per cent. 
quieter. Resistance welding plant for dealing with the 
rails has been constructed te meet the Board’s requirements 
by the A-1] Electric Welding Appliances Company, of 64, 
Victoria-street, S.W.1, and was recently demonstrated to 
representatives of the technical and daily Press at the 
permanent way depét, Lillie Bridge, Fulham. Besides 
the flash welder (Fig. 1), capable of welding running rails 














the extremity is so altered as to permit the automatic 
change over to flash welding, which is maintained for 
about 10 seconds. The current is then automatically 
interrupted, a forging pressure of 27 tons applied 
to the weld, and the joint thus consolidated. Less than 
3 minutes are required for the complete welding opera- 
tion, whilst welding, post heating, and dressing are 
done in approximately 10 minutes, including the time 
occupied in handling. On running rails the plant 
maintains an output of six welded joints an hour. Test 
shows that rails with 0-7 per cent. carbon content, others of 
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re-set by means of a push-button on the control cubicle, 
when the rail that has been treated is removed and a new 
rail is fed into the machine jaws. 

The mobile English Electric oil engine plant, Fig. 2, con- 
sisting ofa 500 H.P. engine and 300kVA three-phase 400-volt 
alternator, supplies the welder and post heater with single- 
phase current, and the compressor motors with three- 
phase current. The automatic welder with a self-contained 
Broom and Wade motor-driven air compressor is mounted 
on one wagon, and the oil engine, alternator, control panels, 
compressor unit of the same make for the operation of the 
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FiG. 3—PostT HEATER CONTROL CIRCUIT 


0-6 percent. chrome, and rails that have been sorbitically 
treated can be welded satisfactorily. 

After the welding operation the conveyor carries the rail 
to the chipping plant, where the weld extrusion is removed 
and then on to the electric post heater, where the welded 
rail is placed in the heater jaws and clamped by pneu- 
matically operated mechanism. When a temperature of 
850 deg. has been reached by the passage of current 
through the joint, the heating current is automatically 
switched off, thereby ensuring that all joints receive the 
same post-heating treatment. The rails then pass along 
the conveyor for final dressing and grinding at the joints, 
and are afterwards transferred to ial rail wagons for 
transit or are in some cases stocked for future use. 


post heater grinder and auxiliary tools on the other 
wagon. The maximum second welding current is 
45,000 amperes at about 7 volts, but the current and voltage 
naturally vary with the rail section. Tests figures obtained 
on Joads far in excess of those met with under running con- 
ditions have indicated that the strength of the joint is 
well up to the standard of unwelded rails. Continuous 
lengths of running rails up to 300ft. and conductor rails 
up to 240ft. can be made for use in tube tunnels, but for 
use on the open track it is proposed to have the former 
made up in lengths of 240ft., and the latter in lengths of 
120ft. 

A demonstration was given of welding 150 Ib. 
conductor rails, the heaviest used in England. 


r yard 
wo 60ft. 




















FIG. 1—AUTOMATIC FLASH WELDER 


up to 12 square inch section and conductor rails up to 
l5in., the plant comprises a 300 kVA English Electric 
generating unit and a post heater for normalising the joint 
after welding. Two special well wagons for carrying the 
complete equipment have been designed and constructed 
by London Transport to negotiate open track as well as 
tube tunnels, and welding sites have been arranged at 
various points on the system so that the units can be trans- 
ported as required. 

Standard 60ft. lengths of running or conductor rails 
are lifted from the stacks on to a conveyor from which they 
are fed to the butt welding plant. The two lengths of rail 
to be welded are placed in the machine jaws, aligned, and 
then clamped by pressure applied by pneumatically 
operated clamp mechanism. On pressing a button the 
welding operation begins, and is completed without further 
attention. After the weld has been made the clamp jaws 
are released, and after the extrusions have been removed 
the rail is carried by the conveyor to the heater for the 
post heating operation. As usual, the complete welding 
operation comprises preheating, flashing, and upsetting, 
all performed and controlled automatically after pressing 
the button. The right-hand welding head mounted on slide 
bars carries one length of rail securely clamped in position, 
and preheating is done by a reciprocating movement of 
this head. Heat is imparted to the rail end, partly by 
conduction from the are and by that generated by the 
resistance of the steel to the passage of the heavy electric 
current. The reciprocating movement controls the weld- 
ing current flow, and the action is maintained for about 
two minutes until the physical condition of the metal at 





The apparatus for switching off the current on the post 
heater was supplied by Radiovisor Parent, Ltd., of 28, 
Little Russell-street, W.C.1, and is a development of the 
standard instrument designed to cut off the current on 
electrical heating machines at a predetermined tem- 
perature. Visible radiations from the heated body are 
collected by a lens and projected on to a photo-electric 
cell. By means of a filter before the cell a narrow band 
of radiations, principally in the red and infra red region of 
the spectrum, is selected, and the image formed of fixed 
size and position varies only in intensity as the tem- 
perature changes. The cell is connected in circuit with a 
valve and relay in such a manner that the electrical and 
optical sensitivity can be varied at will to open and elose the 
relay contacts for a small change of energy over a wide range 
of temperature conditions. These contacts control a 
15-ampere contactor indicated in Fig. 3, which, in turn, 
controls a D.C. operated circuit breaker controlling the 
heater transformer. A throw-over switch is provided to 
cut out the automatic control box containing the relay, 
&c., and to enable the contactor and the circuit breaker 
it controls to be operated by a hand-controlled switch, 
but this is not normally employed. The observing 
device or receiver containing the lens and_ photo- 
electric cell is attached to the machine, so that it 
can receive the rays from the heated rail without 
interruption. It is connected by a shielded lead to the 
terminals of the control box, mounted on the outside of the 
control cubicle forming part of the machine, and connected 
to a 200-volt, 50-cycle supply. After the breaker in the 
heater transformer circuit has opened, the apparatus is 








‘Fic, 2—MoBILE GENERATING PLANT 


rails were fed into the machine and when they had been 
welded the 120ft. rail was loaded on especially equipped 
wagons for carriage to the site. Another demonstration 
showed the welding of 95 lb. per yard running rails, the 
standard section used in England. For this demonstration 
short lengths were used, but in equipping the new tube 
lines five 60ft. rails will be welded together to form a 
300ft. rail. 








Movine A Heavy Brivce Sran.—For the removal of 
a 222ft. long truss span, weighing about 1000 tons, and 
lying over four electrified main line tracks, an unusual 
method was recently adopted by the Hudson and Man- 
hattan Railroad in the United States. Its position and 
the amount of traffic passing rendered it impracticable 
to dismantle the span in position, and it was decided to 
pivot one corner and swing tho entire span clear of the 
lines. For this purpose two temporary rolling bed spans, 
made up of girders and carrying disused rails, were built 
up over the tracks parallel with the span to be dis- 
mantled. To bring the truss span to be dismantled level 
with the swing spans, it was jacked up IIft. Then a 
centre was placed under the pivot corner and special 
rolling shoes under the other three corners of the span. 
Two 80-ton screw jacks were used to move the span over, 
and this operation took two hours. The temporary swing 
spans were then dismantled during the slack traffic periods 
at night. 
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Rail and Road. 


THE Roaps oF THE Wortp.—The Bureau of Foreign 
and Domestic Commerce in the United States has recently 
completed a survey of the highways of the world. It has 
been found that of a world total of about 9,687,000 miles 
of roads, the United States has 3,065,000 miles. The 
motor vehicles registered in the countries covered by the 
survey numbered 40,549,000, of which 28,520,500 were in 
the United States... At the end of 1929 there were about 
6,582,000 miles of reaéd-.and 32,034,600 vehicles registered 
in the world. 

Souta AustTRauiAN Rattways.—The annual report 
of the Commissioner of the South Australian Railways for 
the year ended June 30th, 1937, shows that 2529} miles 
of line were open for traffic at the end of that year. The 
total train mileage was 5,606,353, and nearly 17,777,000 
passengers were carried. Amungst the principal works 
undertaken during the year was the extension of the 
Salisbury and Redhill Railway to Port Pirie, which is 
being construeted by the State of South Australia under 
agreement between the Commonwealth and State Govern- 
ment, 

New SourHerRN Ramway Enorves.—Ten new 0-6-0 
type goods engines are being built at Eastleigh by the 
Southern Railway Company. With a Belpaire pattern 
boiler carrying a working asure of 200 lb. per square 
inch, the engines have each a combined heating surface 
of 1432 square feet. The inside cylinders are 19in. 
diameter by 26in, stroke, and have 10in. diameter piston 
valves operated through rocking levers by Stephenson 
valve gear. The driving wheels at 5ft. lin. diameter and 
the wheel base 16ft. 6in. long. The engines have a total 
weight in working order of 49 tons 10 cwt., and at 85 per 
cent. boiler pressure a tractive effort of 26,157 Ib. 


Repvucine Roap AccripEnts.—In the course of a recent 
address, Mr. F. G. Bristow said that the attempted 
remedies for road accidents had failed because they tried 
to make traffic fit the roads instead of roads to suit the 
traffic. Among Mr. Bristow’s suggestions of means for 
reducing road accidents were the following :—Central con- 
trol for all classified roads ; dual carriageways on all main 
roads and wherever desirable; minimum width of one- 
way carriageway, 30ft.; cycle tracks and footpaths to 
be provided on all classified roads within 5 miles of towns ; 
all through roads to provide opportunity to by-pass towns 
and built-up areas ; and where traffic warrants, all classified 
roads to be lit under continuous systems to avoid necessity 
of headlights. 


G.W.R. Track ReNEwaL ProcrammMe.—During the 
coming year some 400 miles of line are either to be com- 
pletely relaid or partially renewed on various parts of the 
Great Western Railway Company’s system. About ninety 
steel and reinforeed concrete bridges are to be partially 
or wholly reconstructed, in addition to the general mainten- 
ance and renewal of stations, works and structures. The 
first of the big relaying jobs was carried out on Sunday, 
February 6th, when sections of the up and down main lines, 
including four intricate cross-over junctions, by Scrubbs- 
lane road bridge, Willesden, were renewed. Amongst the 
new material required for the programme are 30,000 tons 
of new rails, 20,000 tons of cast iron chairs, 4700 tons of 
bolts and fish-plates, 564,000 sleepers, 182,000 cubic yards 
of ballast, and 1,700,000 ‘* keys.” 


New Mripianp By-pass.—The road from the Potteries 
to Burtan-on-Trent is to be made shorter and safer by 
the construction of a by-pass at Uttoxeter. The new road, 
which will cost over £100,000, will by-pass the town on the 
north side and reduce the distance for through traffic by 
over half a mile. inning in the north-eastern corner 
of the Uttoxeter urban district, the by-pass will run 
eastwards, crossing the Ashbourne road, terminating at 
the river Dove county bridge. Deep embankments will 
be built, partly to prevent flooding, and partly to ensure 
easy gradients on the approaches to a new railway bridge, 
which is to replace the present level-crossing over the 
London, Midland and Scottish Railway. The road will 
be nearly 3000 yards long and 100ft. wide, accommodating 
dual 22ft. carriageways, dual cycle tracks, and footpaths. 


L.P.T.B. Centra Linz Reconstrucrion.—As 
of its scheme for the reconstruction of the Central Line, 
from Wood-lane to Liverpool-street, the London Passenger 
Transport Board has placed a contract for the lengthening 
of platforms at Oxford-cireus, Holborn, Chancery-lane, 
and Holland Park stations by some 35 yards. The primary 
object of the reconstruction is to enable the Board to 
discard the special stock built for the Central Line and use 
the larger standard stock. In order to use the larger stock, 
the tube is being realigned to correct the errors resulting 
from the lack of precision in the boring methods in use 
when the tunnel was first driven. Many of the lining 
segments placed then were sufficiently off centre to reduce 
substantially the effective diameter of the tunnel. Nearly 
10,200 segments have already been removed and replaced 
correctly. The next step will be to lay a fourth current 
rail for the use of standard stock and equip the line with 
new signalling. 

L.M.S. Extectririep Linges.—The London, Midland 
and Seottish Railway Company announces that electric 
traction will come into operation on Monday, March 14th, 
on its Wirral section lines. Conversion of this section to 
electric operation includes the routes from Birkenhead 
Park to West Kirby and New Brighton, thé total route 
mileage electrified amounting to a@ little over 10 miles. 
An important feature of the scheme will be the introduc- 
tion of through electric train services between both West 
Kirby and New Brighton and Liverpool (Central) Low 
Level, in conjunction with the Mersey Railway Company. 
The introduction of through services will mean quicker 
and more convenient travelling, the jourfey times being 
29 min. from West Kirby to Liverpool and 20 min. from 
New Brighton. In preparation for the electric train 
service the company has had built nineteen three-car 
train sets, éach seating 141 third and 40 first-class passen- 
gers. During the peak hours the trains will be composed 
of six cars. The Mersey Railway Company, which is to 
provide certain of the through services between Liverpool 
(Central) and the Wirral lines, has modernised some of its 
trains for this purpose, and installed four new high-speed 
electric lifts at James-street Station, Liverpool. 








Miscellanea. 





JaRRow Stee, Worxks.—The Commissioner for Special 
Areas has stated that he expects to take over the site for 
the steel works scheme from Thos. W. Ward, Ltd., by next 
April. 

A STEAM NAVIGATION ExuiBit10oN.— An exhibition to cele- 
brate the centenary of Transatlantic steam navigation. is to 
be opened at the Science Museum on ». March 17th 
next. The exhibits will include models many well- 
known ships, including the “ Sirius,” the first i 
to make the crossing from Cork to New York in 1838. 


Screntivic ProBLeMs oF INpUsTRY.—A series of three 
lectures on some of the scientific problems of industry is 
to be given at the Royal Institution of Great Britain by 
Dr. W. L. Bragg, the Director of the National Physical 
Laboratory. The lectures will be given on March 19th 
and 26th, and April 2nd. The first one will deal with iron 
and steel, the second with alloys, and the third with 
refractories. : 


BatrerRsEA Power Station Extensions.—A tunnel, 
12ft. in diameter, is being driven in the bed of the Thames 
to discharge the condenser water from the new extensions 
of the Battersea power station through an outlet near the 
north bank of the river. At present the intake and dis- 
charge of the station are on the south side of the river, 
and although the intake for the extensions will be on the 
same side, it was considered desirable to separate the two 
outlets. 


A Guass Exureition.—With a view to demonstrating 
the many uses to which glass can be put, an exhibition 
train has been prepared, and will shortly tour this country. 
The train consists of two passenger coaches which have 
been, with the exception of the roofs, entirely covered 
externally with flexible mirrored glass. Inside, the train 
has been subdivided into ten sections, and amongst the 
exhibits are to be found glass bricks, tiles, panels, and 
decorative structures. 

An Ison Orne Quarry Inquiry.—A committee has 
been appointed by the Minister of Health to consider and 
report on the problems raised by the destruction of agri- 
cultural land as.a result of the excavation of iron ore in 
Northamptonshire and neighbouring counties. The Com- 
mittee will advise what measures should be taken for the 
future utilisation of this land to the best advantage, 
whether by restoration or otherwise, and how the necessary 
expenditure should be met. 

THE Association oF SPECIAL LIBRARIES AND InFoRMA- 
tion Burgaux.—The Association of Special Libraries 
and Information Bureaux will hold its th Annual 
Conference at Lady Margaret Hall, Oxford, during the 
week-end September 23rd to 26th, 1938. A agg id 
programme and application form will be issued later. The 
Conferenee will overlap the end of the fourteenth Inter- 
national Conference of the International Federation for 
Documentation, which is being held in the same building 
from September 2Ist to 26th, 1938, and one or two joint 
sessions will be held at the week-end. 


Tue Iron ORE RESOURCES OF CLEVELAND.—In a recent 
address to the Cleveland Institution of Engineers, Mr. R. 
Sharp, of the Stanton Iron Company, dealt with the present 
and future manufacture of pig iron. He pointed out that 
although Cleveland was once one of the leading pig iron 
producing areas, it was now producing considerably less 
than other districts. An authority had stated that at the 
present rate of consumption the ironstone resources of 
Cleveland would be exhausted in about fifteen years. Mr. 
Sharp considered that much benefit would be obtained 
from a large ship canal from King’s Lynn, past Peter- 
borough, and into Northamptonshire, in order to bring 
Midlands ore to Cleveland. 


Burr Wetps.—A note in Engineering News-Record 
gives some results of tests on butt welds which were made 
at the University of Illinois. The tests indicated that the 
fatigue strength (the maximum stress to which a weld can 
be subjected 2,000,000 times without failure) of joints in 
carbon steel plates in the “ as-welded”’ condition is 
reduced by the stress concentration at the edge of the 
weld due to the change in section, and that it can be 
increased by planing off the excess weld metal. Also, the 
fatigue strength of welds of carbon steel plates is slightly 
greater for specimens welded with the automatic carbon 
arc than for those welded with the hand-operated metallic 
arc. For welds in silicon steel plates the fatigue strength 
is limited to that of the filler metal. 


InstiTUTION oF MecHanicaL Enqrvgers.—The follow- 
ing awards for have been made by the Institution 
of Mechanical ineers :—Thomas Hawksley Gold 
Medal: Mr. A. P, M. Fleming, for “ Training of Appren- 
tices for Craftsmanship.” Thomas Hawksley Premium : 
Major C. C. B. Morris, for ‘‘ The Organisation and Mecha- 
nical Appliances of the London Fire Brigade.” Thomas 
Lowe Gray Prize: Mr. R. F. Davis, for ‘“‘ The Mechanics 
of Flame and Air Jets.” T. Bernard Hall Prizes: Mr. 
H. Wright Baker, for “ Piston Temperatures in a Sleeve 
Valve Oil En *; and Mr. David Clayton and Mr. 
Christopher Jakeman for a joint paper, “ The Measure- 
ment of Attitude and Excentricity in Complete Clearance 
Bearings.’ Starley Premium: Mr. R. A. Railton, for 
“Racing Motor Car Design.” 


EtecrricaL CoNDENSERS.—In the discussion of his 
paper on electrical condensers for high frequency and 
power work before the Electrical Power Engineers’ Asso- 
ciation, Mr. H. W. Biskeborn gave some particulars of 
the principle of construction of some of the condensers he 
had shown in his slides. They were wound bobbins which 
could be mounted on a framework and dropped into an 
oil tank, or they could be individually mounted in her- 
metically sealed cans and connected in parallel. In 
America units were made in standard voltages up to 
600 volts, and they could be bought from stock, and it 
was easy to replace a unit. In the case of the tank method, 
it meant that in the case of trouble with one unit the whole 
tank had to come out, and this was expensive. The 
smaller units had a definitely longer life and would stand 
up to difficult conditions, such as fumes and high tem- 
peratures, better. The oil did not oxidise and there was no 
sludge precipitation. 





Air and Water. 


DoncasteR ArrportT.—The Air Ministry has now 
assumed responsibility for air traffic control at Doncaster 
Municipal airport. 

Sure Launcuimes 1x Scortanp.—During the month 
of January only five ships of about 17,000 gross tons were 
launched by Scottish shipyards. Of these ships, three, 
aggregating 11,950 tons, were launched on the Clyde. 


Tue New Cunarp Liner.—The Cunard-White Star 
Company has announced that the new liner “ No. 552,” 
being built at Clydebank, will be launched on September 
27th next by the Queen and named the “ Queen Eliza- 
beth.” 





AMALGAMATION OF MARINE ENGINEERING COMPANIES. 
The capital of Richardsons, Westgarth and Co. is to be 
reorganised, and the company is to amalgamate with the 
North-Eastern Marine Engineering Company and George 
Clark (1936). 

R.A.F. Fiymve Boat Misuar.—While the R.A.F. flying 
boat squadron now visiting Australia was recently flying 
in formation over Melbourne, one of the machines 
developed an engine fault, and one of its airscrews broke 
off. The machine alighted safely with its remaining engine. 


Doutcn Ar Service to Avusrratis.—lIt is reported 
that the Royal Netherlands Indies Air Lines have received 
authority from the Commonwealth Government to open 
@ new service from the Netherlands Indies to Australia. 
The service will start simultaneously with the Empire 
flying-boat service. 


New K.L.M. Am Lavers.—Three new “ Lockheed 14” 
all-metal apy monoplanes have been ordered 
by K.L.M.—the Royal Dutch Air Lines. The machines, 
which carry eleven mgers and a crew of four, are 
propelled by two Wright “Cyclone” 840 H.P. engines, 
and have a top speed of 265 miles an hour. 

New Hamsurc—Amerma Liner.—A_ twin-screw 
passenger cargo liner for the Hamburg-Amerika South 
Pacific service has been launched at the Deutsche Werft, 
Finkenwarder. Named the “ Patria,” she has a gross 
tonnage of about 15,000, and a speed of 19 knots. Her 
oil-electric propelling machinery will develop 15,000 S.H.P. 

Untrep Srates Sarprrna.—The Chairman of the United 
States Maritime Commission recently stated that the 
Federal Government may shortly be forced into owning 
and operating the entire American merchant fleet. He 
is also reported to have said that within the next ten 
years the Jnited States must have 500 new merchant ships 
for national defence purposes. 

Proposep CaNADIAN Navy AnD Arr Force Expansion. 
—The Canadian Federal Estimates for the fiscal year 
1938-39 provide for the purchase of two new destroyers 
from the Admiralty. These destroyers will be named 
‘“* Comet ”’ and “‘ Crusader ’’ and are to be delivered during 
the summer. Fifty-five new machines are to be acquired 
for the permanent Air Force and twenty for the non- 
permanent force. 

Soviet Arrsuip CrasH.—On Sunday, February 6th, 
whilst the Soviet airship “ V.6 ” was on a trial flight from 
Moscow to Murmansk and back, it crashed during a snow- 
storm at Kandalaksha. The dirigible is reported to have 
been completely destroyed and thirteen members of its 
crew killed. Full details are not yet available, but it is 
probable that the airship was forced down by the formation 
of ice upon it, and it crashed into a hillside. 

December Surprine Returns.—During fa ag sone 
the net tonnage of ships that arrived at ports in the Unitec 
Kingdom with cargo for discharge was 7,487,000, an 
increase of over 4 per cent. for the corresponding period 
last year. The net tonnage of the vessels that arrived 
during the month at any port in the United Kingdom with- 
out cargo for discharge at that port, recorded as arriving 
in ballast, was 2,398,000 tons, 1 per cent. more than the 
previous year. 

Two New Sues ror THE Court Line.—It is announced 
that the Court Line, Ltd., has placed orders for two new 
10,000-ton vessels with shipyards on the Wear. The first 
of these ships, to be built by Wm. Doxford and Sons, Ltd., 
will be a motorship with opposed-piston oil engines, 
designed to give it a speed of 12 knots. The other vessel 
will be built by Joseph L. Thompson and Sons, Ltd., and 
have triple-expansion engines, built by the North-Eastern 
Marine ineering Company, Ltd. 

Trarric IncREASE aT DoveR Harsour.—The Chairman 
of the Dover Harbour Board, Vice-Admiral Sir Percy 
Douglas, recently pointed out that whereas forty-eight 
liners called at the harbour in 1933 the number increased 
to 176 last year. Passenger traffic and Cross-channel 
motor traffic had also shown a considerable increase. The 
Harbour Board is increasing the dredging plant, with a 
view to increasing the depth of the harbour, and more 
quayside space is to be provided at the Wellington Dock. 

Aw Inrernationat Yacut Race.—On July 26th next 
an international yacht race over a 350 miles course will 
begin from the German port of Warnemunde. According 
to the yachting correspondent of The Times, the Royal 
Ocean Racing Club will start a race on July 14th from 
Dover to Kristiansand, where the British yachts will be 
joined by German yachts which will have raced from 

eligoland. From Kristiansand the combined fleets will 
race to Copenhagen on July 19th, and from Copenhagen 
to Warnemunde on July 24th, to begin the International 
Baltic Race two days later. - 

Testing AERO-ENGINES FoR Rain Strorms.—During 
one of the trials of the Bristol ‘“‘ Pegasus Xc”’ engine, 
four of which are fitted to each of Imperial Airways’ Short 
‘* Empire ” flying boats, the efficiency and reliability of 
the ignition system when flying in rain storms of tropical 
severity was investigated. The engine was mounted on a 
hangar test stand and fitted with an airscrew. By means 
of a large spray nozzle, which was erected immediately in 
front of and slightly above the airscrew hub, the engine 
was deluged with water at the rate of 120 gallons per hour. 
We are informed that the ignition system, which was of 
the fully screened type, withstood this severe test most 
satisfactorily. 
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Pencil Portrait No. 15. 


With this issue we present a‘Pencil Portrait of Sir 
David Milne-Watson, Bart., who for many years has 
been actively associated with the gas industry. He is 
Governor of the Gas Light and Coke Company, President 
of the National Gas Council, and serves on the Councils 
of many associations ernnagion with the industry. 























WAGES AND EXPORT TRADE. 


In a letter published in The Times on Monday 
last Sir William Tritton raises a question that 
puzzles many industrialists and is generally burked 
by economists. Manufacturers are urged, he says, 
to maintain export trade, and at the same time are 
expected to pay ever-increasing wages which, by 
enhancing the costs of production, reduce their 
power of competition in foreign markets. How, he 
asks, can one “‘reconcile the two conditions of 
increased manufacturing costs and the attainment 
of greater exports?” In one of the trades in 
which he is interested export before the war 
accounted for 70 to 80 per cent. of the output, but 
is now nil; in the other it took more than half the 
turnover, and now takes no more than 10 per cent. 
He asks some non-political economist to tell him 
whether he is fighting a battle in which he must 
inevitably be vanquished or whether there be some 
ray of hope in dealing with a position which to him 
seems hopeless. 

We do not propose to attempt a solution of a 
problem which has defied professional economists 
for a hundred years and more. But it cannot be 
valueless to review a subject which is of vital 
importance to engineers, whether they be em- 
ployers or employed. In the early years of the 


and Scotland with such astounding rapidity that 
the economics of industry were thrown into a con- 
fusion in which the workpeople were the principal 
sufferers. Many of the factories were established 
by men who had been workers themselves, and yet 
showed little sympathy for those they employed. 
Others were founded or owned—like the collieries— 
by men with finer feelings from whom emanated 
efforts to improve the lot of the hands in mines and 
factories. Then the trades unions were formed, and 
the workers by united action helped forward the 
movement towards their betterment. But they 
did so in almost all cases by demanding higher 
wages in the belief that the more money they 
received the better their lot would be. They were, 
we may safely assume, blind to the fact that “ real 
wages,” not actual, or as the economists call them 
“‘ nominal ’’ wages, were the fundamental factor. 
What happened was that their increase of wages 
led to an increase in the cost of living by making 
everything dearer, or, in other words, reducing the 
purchasing value of the shilling. Finding their 
position improved far less than they expected, they 
demanded and secured still higher wages, and again 
the cost of living rose. Manifestly, the position 
was an impossible one. Either a condition of 
balance had to be reached at which the lot of the 
workpeople could never be improved or the whole 
industrial system would topple to the ground. 
Then the inventor came to the rescue. He provided 
still further means whereby the value of labour in 
any item of produce was enormously decreased. 
Hence the price of commodities fell, and the real 
value of wages rose, because more could be bought 
fora shilling. That may be described, very roughly, 
as the position before the war. Every technological 
improvement meant a reduction in the selling price 
of commodities and an enhancement of real wages. 
But after the war the thrust for higher rates of 
wages, shorter hours, and numerous social services 
increased rapidly. The rate of technological 
advance was surpassed. The improvement in the 
means of production failed to keep pace with the 
increased burdens upon industry, prices rose 
rapidly, and real wages fell. The purchasing 
value of the pound is now little, if anything, more 
than 60 per cent. of what it was. And yet the 
demands by labour or for labour go on. Wages 
are increased, hours are shortened without increase 
of output, and every worker is to receive two weeks’ 
extra pay for his “holidays.” We cannot have 
these things without paying for them, and em- 
ployers have to look for recoupment to the pur- 
chaser, for it is always the purchaser who pays in 
the long run ; even the workman has to pay back 
the greater part of his increased earnings by the 
higher prices of all the things by which he lives. 
So we come to the condition of affairs of which Sir 
William Tritton speaks. By the continual augmen- 
tation of actual wages we have added to the high 
prices by which our export trade is endangered. 
Since we purchase by export the overseas products 
on which we live, the importation of such things 
must become less, their price must rise, the cost of 
living must increase, and the real value of wages 
recede. Once more we are in a position from which 
we could only be saved by technological advances 
which would enable us to undersell competitors on 
foreign markets or tempt foreign purchasers. There 
is no evidence that such an advance is in sight, 
and an absolute certainty that if it came we should 
be unable to retain a monopoly of it. 

In this summary treatment of the problem which 
Sir William Tritton has raised we have purposely 
concentrated attention on the salient and axiomatic 
issues and omitted such confusing factors as the 
rate of exchange, the gold standard, tariffs, quotas, 
cartels, &c., which all have some effect upon export 
prices. Our purpose is to make clear the primary 
fact, from which no confusion of other issues 
delivers us, that we all live by the real value of 
money, be it wages or dividends, not by its face 
value. It is what we can buy with what we receive 
that matters. Such a trite and jejune statement 
would not be worth making were it not so 
often overlooked. Every time more money 
is paid for the same service, the value of money 
is reduced. Is there any establishable relation 
between nominal and real wages? Can we 
say that the cost of living will increase 
in exactly the same ratio as the cost of labour ? 
Or is there always some balance in favour of 
higher wages ? Those questions have never been 
completely answered, and never will be. The 
cost-of-living index is always debatable because 
cost of living is not a constant quantity—the 
luxuries of yesterday are the necessities of to-day— 
and because what is living to one man is bare 


it must be true that any increase in the cost of 
producing and marketing an article must be paid 
for in the cost of the article itself. Hence the cost 
of living must increase with the cost of production. 
Ricardo’s famous law that real wages are constant 
and unalterable by economic progress, temporary 
oscillations taking place about a constant mean, 
was accepted in his day. Is it still true, or have not 
the application of science and technology made it 
possible to pay higher real wages and so enable the 
worker to purchase those things which make for a 
fuller and pleasanter life ? 


Artist and Engineer. 


CHICAGO is an anomaly. It is the spiritual home 
of the racketeer and “‘ Public Dangers No.1”; it 
grew up and flourishes upon slaughter-houses ; the 
sharpest business men of America live there. One 
would expect to find in it none save “ hard- 
boiled citizens’ and no emotions or sentiment 
unconnected with commerce or crime. But the 
facts are very different. Possibly no city in 
America reveals more completely the dual nature 
of the American mind, which Siegfried ingeniously 
and convincingly describes a8 vestigial calvinism. 
It has one of the finest art galleries in the world, 
is so beautifully situated on the shore of Lake 
Michigan that the visitor who turns his back upon 
it may forget that it has any mercenary side, is a 
favourite visiting place of learned and sociological 
societies, and is far advanced in intellectual 
thought. Recently, as if to form a link between 
these two disparate sides of its nature, Chicago has 
established a Bauhaus. Now this Bauhaus is not, 
as its name seems to imply, and the unwary might 
conclude, a mere building laboratory. It will, 
indeed, concern itself with structures and, pre- 
sumably, science and technology will not be 
unknown within its doors. But its true purpose. 
the function for which it has been founded, is the 
blending of beauty with usefulness. Admitting 
the justice of those who complain that the machine 
has filled the world with ugly things and has driven 
out the beautiful handicrafts, it will endeavour to 
prove by example that machine-made products 
may be satisfying to the eye without losing a 
particle of their utility, and to encourage by precept 
amongst American people a preference for artistic 
designs and a detestation of the decadent products 
of the uncultured factory. 

This is no new thing that Chicago is about. The 
wedding of industry and art has long been sought ; 
but nothing more permanent than an irregular 
union has been attained. It is interesting to us as 
engineers to recall that a man who is famous in our 
annals combined art and industry in very close 
proportions. He built the largest and most cele- 
brated engineering factory of his day, produced a 
vast quantity of truly artistic buckles, chains, 
buttons, &e., which were called steel ‘‘ toys,”’ and 
was amongst the leaders in the Sheffield plate 
industry, his artists developing designs which are 
still admired by all who are not distempered by 
arid modernism. If the world were full of Boultons 
it would have no need of Bauhauses. Yet we 
imagine that the spirit of the Bauhaus must carry 
it far beyond the mere artilizing—to use an 
antique word—of bakelite ashtrays, switches, door 
knobs, et hoc genus omnes. It must foresee the 
amalgamation, the synthesis, as an American 
publication calls it, of Art and Science. That is 
something not to be accomplished in a day or a 
generation. At the moment there is no rapproche- 
ment. The parties carry daggers, not olive 
branches. The artist sees nothing that is not 
odious in the works of the engineer ; the engineer 
sees nothing that is not impracticable in the pro- 
posals of the artist. That is because they do not 
understand the limitations of each other’s pro- 
fessions. It is there that the Bauhaus comes in. 
On the one hand, it will endeavour to develop in 
the technical mind an appreciation of xsthetic 
beauty and, on the other, it will try to convince 
the artist that whilst the materials of the engineer 
have removed certain limitations yet they must be 
applied under conditions dictated by science, To 
use materials inappropriately must be regarded as 
inartistic; to use them grossly and recklessly 
must be regarded as technically offensive. There 
is a thousand miles to travel before that complete 
understanding can be attained. The canons of 
structural art—pace the revolutionaries—are 
founded in the remote past. They arose on brick 
and stone and timber; on the doctrine of large 
forms and contrasted shadows ; of superimposed 
details. In many cases weight was used to counter- 
balance weight and the sense of visual balance 
became one of the tenets of structural art. So 
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began to take the place of the artist. To him, 
weight for weight’s sake was anathema and the 
visual balance of parts ceased to be essential when 
almost unlimited strength was available. The 
beauty of the ancient bridge is its high pitch 
necessitated by the brick and stone of which it was 
built ; all the stresses had to be compressive and 
carried back to the abutments. The engineer is 
limited by such consideration only in special cases. 
Often he can, and does, make his bridge straight 
from end to end like the horror at Charing Cross. 
Clearly it will be no easy matter to bring the 
ancient canons of art into agreement with a material 
which can safely defy them. New canons are 
required and we may suspect that hundreds of 
years must pass before they are established. Bau- 
hauses can prepare the way, but we doubt if they 
can accelerate by much a change which from its 
very nature, the displacement of long inherited 
taste, must be of gradual growth. 

It would not be far wrong to say that every 
advance in structural technology has made wider 
the gulf between the old art and the engineer. We 
can with no violent stretch of the imagination 
visualise a bridge across Sydney Harbour or the 
Firth of Forth made of a material so strong 
that it would be as flat from end to end as 
Robert Stephenson’s tubes that carry the railway 
across the Menai Straits. To the artist with 
his ancient eye such a structure would be hideous. 
There would be no sense of balanced forces ; just 
a vast crude log of steel supported at its ends. 
But the engineer would justly claim that since his 
material could be used in that form it should be so 
used. In fact, that if it was right to build a brick 
bridge with a high crown because the material 
required it, then it was equally right to build a 
steel bridge with no crown at all because the mate- 
rial did not need it. We live in a transitional 
period, which opened no more than a hundred 
years ago. It is a more difficult transition than 
that from Old English to Perpendicular, or from 
Tudor to Classic. For the materials, steel and 
mass concrete are new. They call for a new sense 
of fitness. If the Bauhaus can bring engineers and 
architects together it may do much to prevent the 
hideousness which would result from the unbridled 
incursions of the engineer into another profession. 
At the same time, if the artist will recognise the 
possibilities which engineering is opening to him, 
he will with his cultivated sense be able to direct 
it towards the creation of beautiful, if technical, 
things. 








Obituary. 
JAMES SAXON. 


By the death a few days ago of Mr. James Saxon— 
the last of the three brothers who for many years 
carried on the business of George Saxon, Ltd., Open- 
shaw, Manchester—a well-known and highly respected 
member of the mechanical engineering profession has 
disappeared. Mr. Saxon was seventy-nine years of 
age and was one of twins, the other being named 
George after his father, who was the founder of the 
well-known firm of steam engine builders. The third 
brother, Alfred, was the best known amongst engi- 
neers in Lancashire, as he took an active interest in 
. the North-Western Branch of the Institution of 
Mechanical Engineers and the Manchester Associa- 
tion of Engineers, of which he was a Past-President. 
James’ chief interest was in the practical side—the 
drawing-office and patternshop—but he retired from 
active work many years ago, although he was still 
a director of the firm. He was also greatly interested 
for some years in Manchester municipal affairs, and 
was a member of the Manchester City Council for the 
Openshaw Ward, being Deputy Chairman of the 
Rivers Committee. He leaves a son, Mr. Clarence 
Saxon, who is engaged in the business at Openshaw. 





HENRY WILLIAM TAYLOR. 


Many of our readers will learn with regret of the 
death of Mr. H. W. Taylor, M.I.E.E., chief of the 
turbo-generator engineering department of the B.T.H. 
works at Rugby, which took place on Tuesday, 
February Ist. 

Mr. Taylor, who was born in London in November, 
1884, joined the staff of the British Thomson- 
Houston Company as a junior engineer in September, 
1906, having been during the previous four years 
technical assistant to the late Professor Sylvanus 
Thompson at Finsbury Technical College. With the 
growth of the B.T.H. Company’s turbine business, 
a special department was formed to deal with engi- 
neering problems connected with turbine-driven 
generators, and Mr. Taylor was chief assistant in that 
department under Mr. F. H. Clough, whom he 
succeeded as head of the department in 1920. 

He was a man of considerable maihematical ability 
and scientific attainments, and had read several papers 





before scientific bodies, notably one on ‘ Eddy 
Currents in Stator Windings,” for which in 1919 he 
obtained his membership of the Institution of Elec- 
trical Engineers, His paper on “‘ Voltage Control of 
Large Alternators *’ was given before the I.E.E. in 
1929, and his paper (jointly with Mr. R. T. Coe) 
on “Some Problems in Electrical Machinery Involv- 
ing Elliptic Functions ” was published in the Philo- 
sophical Magazine in July, 1928. His paper on ‘‘ The 
Mechanical Design of Rotating Electrical Machinery,” 
written for the Congrés International d’Electricité, 
was read in Paris in June, 1932. In October, 1935, 
he gave his Presidential Address to the Rugby Engi- 
neering Society on “‘ Engineering and Mathematics.” 

In the developments of turbo-alternators he was 
one of the pioneers of high-voltage generation, and 
as far back as 1922 he was consulted on the design of 
some 22,000-volt slow-speed synchronous motors. 
The ideas he put forward at that time were afterwards 
developed further in connection with turbo-alter- 
nators generating at 33,000 volts, of which many are 
now in successful operation. 

As a result of his close co-operation with forge 
masters and others, he introduced into the construc- 
tion of alternator rotors the use of alloy steels of a 
much higher grade than had previously been used. 
He was one of the pioneers of the use of non-magnetic 
steel for retaining rings, and was also the pioneer of 
the use of service exciters for turbo-alternators in 
order to obtain quick response excitation. For this 
purpose he originated a special design of exciter in 
which the service exciter was incorporated in the 
same frame as the main exciter. 

By nature he was somewhat reserved, but he 
possessed a keen sense of humour, and was very much 
respected by all members of his staff and others who 
came into personal contact with him. 

He was a member of the Newcomen Society, and 
for some years he took a keen interest in the pro- 
ceedings of that Society. 
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Principles of Heating, Ventilating, and Air Condition- 
ing. By ArtrHur M. GREENE, jun. London: 
Chapman and Hall, Ltd. 1936. Price 22s. 6d. net. 

THE arrangement of the book is a little unusual. It 
opens with a chapter on air conditioning, which is 
followed by chapters discussing heat losses and giving 
coefficients and methods of assessing them, on the 
lines laid down in the American Society of Heating 
and Ventilating Engineers’ ‘‘ Guide,” and methods of 
application. 

After several chapters on direct and _ indirect 
methods of heating, further chapters are devoted to 
air conditioning from the point of view of design 
and installation. Various automatic controls are 
described, a final chapter being given to district 
heating by the distribution of steam. 

An appendix is attached giving data derived from 
various manufacturers in connection with equipment 
supplied by them, and also properties of air and steam 
tables. 

Throughout the book at the end of each chapter 
questions are asked and examples set, the answers 
to these also being given in the appendix. 

The book is well illustrated, many of the examples 
showing how the apparatus is installed. A number of 
useful tables and diagrams for simplifying calculations 
are also given. 

It must be remembered, however, that a book such 
as this, which has been written by an American Pro- 
fessor of Engineering, primarily as a text-book for 
American students, of necessity deals with the subject 
particularly from the point of view of American prac- 
tice, and is therefore somewhat limited in its applica- 
tion to English conditions. 

The problems generally are dealt with theoretically 
so that students will understand the first principles 
involved. The examples given are worked out in 
detail and are typical, but do not by any means cover 
all the problems which are likely to arise in practice. 
As is also to be expected, methods and design of steam 
heating are dealt with comparatively fully, little space 
being devoted to hot water heating. With regard to 
the latter, when using the diagram on page 207 for 
pipe sizing, care must be exercised or noise will result, 
as the velocities given go up to 50ft. per second. A 
brief reference is made to panel heating (page 104), 
but the temperature of the water mentioned, viz., 
200 deg. Fah., for use in embedded panels, is now 
limited to 130 deg. to 140 deg. Fah. 

To sum up, the book is useful for enabling a student 
to obtain a general outline of the first principles 
involved in this subject, particularly in connection 
with air conditioning and steam heating. He must, 
however, be prepared to supplement his reading with 
further study of a more practical nature, more particu- 
larly as regards the use of hot water for heating 


purposes. 





SHORT NOTICES. 

Alternating Current Electrical Engineering. 1937. 
By Philip Kemp. London: Macmillan and Co., Ltd. 
Price 16s.—The first edition of this book was published 
in 1918, and the fact that the present volume is the fifth 





edition indicates that it has been well appreciated. It 
is a text-book that covers in a general way the main 


ground indicated in the title. Theory is combined with 
practice, but as before the general plan of adhering to 
principles rather than describing various wees of machines 
has been maintained. Although space limitations have 
precluded the possibility of treating the various branches 
of the subject in great detail, the volume has been expanded 
to make room for many of the more important of the 
latest developments. The work has been written to 
serve as a text-book for students preparing for National 
Certificates and Diplomas in Electrical Engineering, 
both “‘ Ordinary ” and: ‘‘ Higher,” as well as for those 
studying for the B.Sc.(Eng.) degree and similar examina- 
tions. Engineers whose memory may need refreshing 
on matters appertaining to A.C. theory and practice, 
or who are called upon to solve problems outside their 
ordinary work, will also find the book useful. 





Television Theory and Practice. By J. H. Rayner. 
1937. Price 12s. 6d. London: Chapman and Hall, 
Ltd.—Rapid progress in television during the last three 
years has necessitated re-writing large portions of this 
book for the second edition, which is now fairly well up 
to date. Although developments are still following one 
another with somewhat bewildering rapidity, the author 
believes that the art is approaching some general stability. 
The degree of perfection that has been attained speaks 
well for the ability of those who have grappled with the 
problems involved, but no one believes that the state 
of finality has been reached, and it may well happen that 
in the course of another few years this book may again 
need considerable modification. For the time being, 
however, the volume should be of considerable service 
to the television engineer and experimenter. The author’s 
simple treatment of the subject will appeal to all anxious 
to understand the fundamental principles of television 
without probing too deeply into optical and electrical 
theory. 


Short Wave Radio. 1937. By J. H. Reyner. London : 
Sir Isaac Pitman and Sons, Ltd. Price 8s. 6d.—In this 
book an attempt is made to present a non-mathematical 
résumé of the position of short wave radio. After explain- 
ing what short waves are, the author deals with the pro- 
pagation of wireless waves, aerials and feeders, aerial 
arrays, and receiving aerials. Then follow chapters on 
short wave transmitters, modulation, short wave receivers, 
ultra short waves and micro-waves. In writing the book 
the author has assumed a sound knowledge of ordinary 
radio technique and in view of the size of the volume, some 
of the more specialised branches of the subject have had to 
be treated somewhat briefly, though the references quoted 
enable the student to follow the matter up if he so desires. 
For proofs of many of the statements, attention is directed 
to the author’s “ Modern Radio Communication,” to 
which the present work forms in a large measure a com- 
panion volume. 


Electron Tubes in Industry. 1937. By Keith Henney. 
London: McGraw-Hill Publishing Company, Ltd. Price 30s. 
—tThe second edition of this book, which deals with many 
applications of amplifiers, oscillators, photo-electric cells, 
rectifiers, thyratrons, and cathode ray tubes in industries 
other than that of communication, has been brought up 
to date. Much material taken from recent literature 
has been added and modern circuits now take the place 
of those that have become obsolete. Bibliographies to 
be found in different parts of the book should prove of 
considerable assistance to those desiring further informa- 
tion on the various branches of the subject discussed. 


BOOKS RECEIVED. 


Segmental Functions: Text and Tables. By C. K. 
Smoley. Scranton, Pa.: C. K. Smoley and Sons. Price 
5 dollars net. 

Aero-engines, Design and Practice. By A. Souter, B.Sc. 
London : Sir Isaac Pitman and Sons, Ltd., Parker-street, 
W.C.2. Price 25s. net. 

Radio Receiver Circuits Handbook. By E. M. C. Squire, 
London : Sir Isaac Pitman and Sons, Ltd., Parker-street. 
W.C.2. Price 4s. 6d. net. 

Engineering Law. By R. E. Laidlaw, B.A., and C. R. 
Young, B.A. Canada: University of Toronto Press, 
Toronto. Price 4 dollars net. 

Directory of Shipowners, Shipbuilders, and Marine Engi- 
neers. London: Directory Publishing Company, Ltd., 33, 
Tothill-street, S.W.1. Price 20s. net. 

The Northumberiand and Durham Coalfield : The Busty 
Seam. London: His Majesty’s Stationery Office, Adastral 
House, Kingsway, W.C.2. Price 6s. net. 

Machine Drawing for Students. Third edition. By F. J. 
Pryor, B.Sc. London: Sir Isaac Pitman and Sons, Ltd., 
Parker-street, W.C.2. Price 7s. 6d. net. 

Airworthiness Handbook for Civil Aircraft. Volume 1, 
Design Section. London: His Majesty’s Stationery Office, 
Adastral House, Kingsway, W.C.2. Price 7s. 6d. net. 

A Short History of Naval and Marine Engineering. By 
Engineer-Captain Edgar C. Smith, O.B.E., R.N. London : 
Cambridge University Press, Fetter-lane, E.C.4. Price 
18s. net. 

Materials and Structures : Vol. 2, The Theory and Design 
of Structures. By E. H. Salmon, D.Se. London: Long- 
mans, Green and Co., 39, Paternoster-row, E.C.4, Price 
32s. net, 

Garcke’s Manual of Electrical Undertakings and Directory 
of Officials, 1937-38. Edited by F. C. Garrett. London : 
Electrical Press, Ltd., 13-16, Fisher-street, W.C.1. Price 
37s. 6d. net. 

The National Physical Laboratory : Abstracts of Papers 
Published in the Year 1936. London: His Majesty’s 
Stationery Office, Adastral House, Kingsway, W.C.2. 
Price 1s. net. 

Colliery Manager’s Pocket Book, 1938. Edited by H. 
Greenwell, F.S.S., and R. H. Walkerdine, B.Sc. London : 
Colliery Guardian Company, Ltd., 30, Furnival-street, 
E.C.4. Price 3s. net. 
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Oil-Electric Trinity House Vessel 
‘¢ Patricia.” 


SHIP of unusual technical interest is the Trinity 

House vessel *‘ Patricia,’ which has been built by 
Smith’s Dock Company, Ltd., of South Bank, Middles- 
brough, and engined by the English Electric Company, 
Ltd., of Rugby and Stafford, for the special service of the 
Committee of the Corporation of Trinity House. The 
* Patricia’ is a twin-screw ship propelled by oil-electrie 
machinery, built to the design and specifications and under 
the personal supervision of Mr. R. Kingdom, the Trinity 





House Surveyor of Shipping and Marine Engineer. 
A view of the ship is reproduced on page 170, and in 


rator and motor seatings, the engine-room casings, the 
oil fuel bunkers, the water-tight bulkheads, the deck 
houses, and the greater portion of the three steel decks. 
Ace dati Arrang ts.—The special accom- 
modation which has been provided for the Committee 
includes a dining saloon and a smoking-room, with six 
special state rooms, with bathrooms, &c., besides which 
there is a special galley, pantry, and store rooms. The 
master and the officers of the ship have quarters in the 
large deck house amidships on the boat deck, while the 








engineers are accommodated ’tween decks. Amidships 
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are carried and these include two lifeboats for the personnel, 
a service motor boat, a 16-knot Committee boat, and a 
rock boat. The boats are manipulated by an electric 
winch, The Committee motor launch is housed in boat 
davits of the Columbus type. Loud-speaking telephones 
are arranged to serve various parts of the ship. Two 
“‘ Tyfon ” whistles are fitted. 

Deck Machinery and Hold Equipment.—A heavy derrick 
designed to lift 12-ton loads is placed forward and-serves 
a large hold. It is operated by an electric winch. In the 
forward ’tween decks there is an electric windlass with 
three capstan heads on deck specially designed to facilitate 
the easy lifting of anchors, buoys, &c. In a house on the 
after deck there is a large towing winch worked by com- 
pressed air, which is used when towing lightships or other 
craft, while on the after deck an electric warping capstan 
is also fitted. The steering gear is of the Donkin electric- 
hydraulic type, with telemotor control, and emergency 
hand operation. Other machinery includes the Merry- 
weather fire-extinguishing plant, and a Hall ‘“ Seamark ” 
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“THe Encineen” 


ARRANGEMENT OF PROPELLING MACHINERY OF TRINITY HOUSE 


the following table we give the principal particulars of the 
hull and propelling machinery :— 


Registered length ... 218ft. 
Breadth moulded ... 35ft. 6in 
Depth moulded 16ft. 


Oil-electrie 

Two six-cyl. English 
Electric 6 L type 

Each 755 B.H.P. 


Type of machinery 
Main generator engines 


Designed normal output 


Spee sed cdg) cho 375 r.p.m. 

Bore of cylinders ... 15in. 

Piston stroke 20in. 

Main generators Two 518-kW, 550-volt 


Auxiliary generators 
Main propulsion motors 
Auxiliary generating sets 


Designed speed 


DL. 
Two 48-kW, 220-volt 


Cc. 
Two 650 S.H.P., 200 

r.p.m. 
Two English Electric 


A.E.C., 60 kW 
About 14 knots 


In the construction of the hull of the ship welding was 
freely employed, especially in the way of the engine gene- 
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there is further accommodation for the petty officers, the 
crew, and ten lights officers, while forward accommodation 
for twenty-eight lightsmen is provided. Separate mess- 
rooms are arranged for each section of the officers and men, 
with a galley and wash-places, &c., with hot and cold 
water laid on. The accommodation amidships and aft is 
equipped with hot water heating apparatus, and mecha- 
nical ventilation, the heating being operated from an Ideal 
boiler fitted with an ‘‘ Automistic ”’ oil fuel plant, designed 
to deal with the accommodation spaces above referred to, 
and also the engine room and the tunnel spaces. Auto- 
matic sewage disposal plant by Adams-Hydraulics, Ltd., 
of York, is fitted. 

Navigation and Safety Equipment.—The wheel house is 
built in teak, and is arranged on the navigating bridge 
with the chart room and the wireless room immediately 
behind it. The navigating instruments include the control 
telegraphs, revolution counters, helm indicators, and the 
usual wireless telegraphy direction-finding apparatus, Other 
aids to navigation include an echo-sounding machine and 
submarine signalling apparatus, and a Chernikeef log and 





navigating searchlight. Five lifeboats and service boats 
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“* PATRICIA *’ 


methyl chloride refrigerating machine for the ship’s pro- 
vision chambers. The ship is well provided with store 
rooms and storage spaces, specially designed for the varied 
requirements of the Trinity House services. 

Main Propelling Machinery.—The main propulsion 
equipment, the arrangement of which is illustrated in the 
drawing above, consists of two 755 B.H.P. oil engines 
operating at 375 r.p.m., each coupled to a main generator, 
the generators being in sandwich connection with two 
main motors direct-coupled through Michell thrust blocks 
to the propeller shafts. Overhung on each main gene- 
rator shaft there is an auxiliary 48-kW generator for pro- 
viding power for auxiliary services. There are also two 
60-kW independently driven oil engine units for supplying 
power for auxiliary services. 

The main generators and main motors are separately 
excited from motor-driven exciter units, and the control 
of the propellers is carried out by two main controllers 
operating on the generator exciter and motor exciter fields. 
Independent control of each motor and therefore each 
propeller is obtained in this way, and the control tele- 





graph mounted on the bridge has six ahead positions, 
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equivalent to 30, 65, 100, 135, 170, and 200 r.p.m., and four 
astern positions equivalent to 30, 65, 135, and 200 r.p.m. 
The voltage of the propulsion circuit is not permitted to 
exceed approximately 550 volts, and an interesting feature 
of the system is that it is impossible to overload the main 
generators under any condition. The voltage of the 
auxiliary services is 220 volts D.C. 

One combined main control and auxiliary control board 
is placed athwart the ship at the aft end of the engine 
room. The section relating to the main propulsion circuit 
is of the dead front type, while the section relating to the 
auxiliary services is of the live front type. A hand rail 
is provided along the whole length of the switchboard, 
which is canopy protected and illuminated. 

The main engines are the English Electric Company’s 
6 L type, mechanical injection, cold-starting, four-stroke, 
medium-speed engines of standard design and construc- 
tion, except for the marine type bed-plate. They are 
provided with totally enclosed valve gear to ensure silent 
operation and general cleanliness, and comply with the 
following particulars :—Normal continuous rating, 755 
B.H.P.; speed, 375 r.p.m.; cyclic irregularity, not worse 
than 1/600. 

As shown in the drawing, there are two silencers, the 
first of the builder’s own type and the second of the 
Burgess type. The engines are fitted with air starting on 
all six cylinders, and very careful consideration was given 
to exhaust arrangements, and both primary and secondary 
silencers are provided, which reduce the noise from the 
exhaust to a minimum. The machinery is conservatively 





engine sump tank and delivers it to the main lubricating 
oil circulating tank. The pressure pump in turn takes the 
oil from the main circulating tank and delivers it through 
the coolers to the engines. The lubrication of the auxiliary 
engines is separate and independent of that of the main 
engines. : 

For oil purification there is a lubricating oil centrifugal 
purifier by Alfa Laval, a heater by Heatrae, Ltd., 
Norwich, and a Streamline filter with electric heating 
thermostatically controlled, and a fuel oil purifier 
by Alfa Laval. The Drysdale pumps for the main engine 
cooling system and the lubricating oil pumps are driven 
by English Electric motors. 

Other pumps for general ship services include two 
Drysdale oil transfer pumps for transferring oil to the 
ship’s bunkers and for fuelling light vessels through hose 
line, and also two fresh water pumps, also of Drysdale make, 
for the ship’s fresh water system and for pumping water 
aboard light vessels. Two general service pumps of the 
same type are provided for bilge, sanitary, wash deck, and 
standby cooling water services. All these general service 
pumps are driven by Allen motors. 

For the charging of the main engine starting air receivers 
to a pressure of 350 1b. per square inch and maintaining 
that pressure, and for charging the air receivers for the 
towing winch, two Reavell C.S.A.4 vertical single-acting 
two-stage air compressors for compressed air requirements 
are provided, and each has a capacity of 40 cubie feet of 
free air per minute. The working pressure is 350 lb. per 
square inch and the compressors run at a speed of 





manner. The masters of regimentation, in the now unified 
Chinese Government, will never allow the nation to forget 
the lessons taught to them by this conflict. The out- 
standing lesson is the imperative need of technology for 
purposes of life preservation and the production of all 
kinds of commodities in China. Mechanisation depends 
for success upon the co-operation of large numbers of 
people. The drill master insists upon a methodical 
routine ; only active co-operation and cheerful obedience 
ean make the soldier effective in modern warfare. Those 
are the qualities needed for mechanised industry. The 
invasion by the Japanese army has demonstrated the 
great advantages of modern engineering equipment in 
warfare and in national status. It has also unified China 
in a manner that has astonished foreigners who have had 
long experience in the Far East. It is drawing the indi- 
vidualistic Chinese into a regimented mould. It has made 
the rulers of the nation realise the power of technology. 


Technology and Humanity. 


It has been noticeable that, in recent years, public 
addresses delivered by eminent engineers before technical 
societies in Britain and America have included references 
to problems outside technology, in its narrow sense. 
These problems are concerned with the political, economic, 
and social aspects of life. In 1930, in the course of his 
presidential address, delivered to members of the Institu- 
tion of Mechanical Engineers, Mr. Loughnan St. L. Pendred 
mentioned some of these subjects. He quoted John 

















rated in order to give long running periods between over- 
hauls. and is specially balanced to ensure freedom from 
vibration. 

Main Generators and Motors.—Each main generator is 
of the single pedestal bearing marine type, direct coupled 
to the oil engine. The pedestal bearings are of the special 
dise lubricated marine type to comply with the require- 
ments of the specification regarding satisfactory operation 
at an inclination of 15 deg. in any direction. The gene- 
rators have been constructed in accordance with the 
B.E.S.A. specification for machines with class “B” 
insulation, and each generator is designed to take care of 
the full continuous output of the main Diesel engine driving 
it. The generators are canopy protected and comply with 
standard marine requirements. The main propulsion 
motors are of the single armature marine pattern with 
single pedestal bearings, as described for the main 
generators, and are directly coupled to the Michell thrust 
blocks. They are separately excited machines and forced 
ventilated, each motor being provided with its own 
separately motor-driven fan. The maximum continuous 
rating of each motor is 665 S.H.P. at 200 r.p.m., and they 
are generally constructed to the same specifications as the 
main generators. The stern tubes have United States 
packing at the inboard ends and a Newark gland at the 
outboard ends. 

Control Gear._-Each main generator is provided with a 
generator switchboard, consisting of cubicles containing a 
hand-operated double-pole double-throw make-before- 
break cubicle switch for disconnecting the generator from 
the propulsion circuit when desired. This can be done 
without causing any interruption to propulsion, and suit- 
able interlocks are provided to ensure that the operation 
is carried out in the correct sequence. The main switch- 
board consists of three propulsion control panels, one non- 
essential feeder panel, one essential feeder panel, two 
auxiliary generator panels, and an excitation panel. All 
the necessary indicating meters, circuit breakers, knife 
switches, regulators, &c., are provided for the proper 
selection and control both of the main propulsion circuit 
and the various auxiliary circuits. 

Engine-room Auziliary Machinery.—In the main engine 
cooling system the jackets, heads, exhaust valves and mani- 
folds are cooled by fresh water, which in turn is cooled 
by passing through two fresh water coolers circulated 
by salt water. Each cooling pump unit, of which there are 
two, comprises a Drysdale vertical salt water cooling pump 
and a vertical fresh water cooling pump driven by a 
common motor mounted above the pumps. 

There are two duplicate lubricating oil pump units, one 
being a standby to the other. Each unit consists of a 
Drysdale scavenge pump and a pressure pump, one 
mounted vertically above the other and driven by a single 
driving motor. The scavenge pump draws the oil from the 
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920 r.p.m. They are complete with coolers, pressure lubri- 
cation, safety valves, and automatic unloader. 

Two 50 cubic foot air receivers are provided in the engine 
room to hold the compressed air requirements of the main 
and auxiliary Diesel engines. It will be seen from the 
drawing that there are also two larger air receivers in the 
shaft tunnel to meet the requirements of the compressed 
air towing engine, and connections from these receivers 
and the 50 cubic foot receivers are brought to a central 
control point in the engine room so that all the receivers can 
be interconnected with the compressors and/or engines as 
desired. 

Other auxiliaries calling for mention are two duplicate 
exciter units, one being a standby for the other, and each 
unit comprising a driving motor, one main generator exciter, 
and two motor exciters. They are used to excite the main 
generators and main motors. There are also small 10-kW 
sets for shore use and for battery charging. There is also 
an electric distiller of the General Electric type with a 
designed capacity of 14 gallons per hour, which is used for 
supplying make-up water for the main engine cooling 
system. 

Trial Results.—Progressive trials of the ship were con- 
ducted on the measured mile at Whitley Bay, and these 
trials were followed by a twenty-four-hour sea trial. The 
mean speed of the “ Patricia’ on the official trial was 
slightly over 14 knots. 








Engineering Notes from China. 
(By a Far-Eastern Correspondent). 


Mechanised Warfare in China. 


No matter what is the final outcome of the fighting 
in China, one thing is certain. Engineers will have a great 
deal of work to do. China will not go back to its previous 
state of poor communications, inadequate control of 
rivers, and primitive methods of food production. This 
war must have a profound effect upon the outlook of the 
Chinese leaders and the mass of the vast population. It 
has revealed to the Chinese, as to the people of Britain, 
that the smash-and-grab methods employed by some rulers 
have made it impossible to use moral agency in inter- 
national affairs unless it is supported by modern arma- 
ments and evidence of great physical force. For centuries 
the Chinese social system depended on the substitution of 
moral agencies for physical force. Japan has demon- 
strated the limitations of that system. Modern tech- 
nology has been suddenly brought to the notice of hundreds 
of thousands of Chinese in a dramatic and unpleasant 














Bourne, who, as far back as 1840, advised the engineer 
that “he must not coop up his imagination within the 
narrow limits of a craft,’’ but ‘‘ must cherish a love for 
Nature and for human nature.” He said that a condition 
for success is that a man “ must not suffer his mind to 
become technical, and, if an engineer, he must be content 
to believe that there are other things in the world worthy 
of his attention besides cast iron and steam pressure.” 
Mr. Pendred supported that thesis in the following words, 
which are well worthy of frequent repetition by Professors 
of Engineering to students in our universities. He said : 
*““We have thought and taught that science and tech- 
nology were the only things which concerned an engineer ; 
forgetting that, like others, he has to live in the midst of 
mankind, ‘i’ the lump,’ and unless he is in sympathy with 
it, he can never take the place of honour in the world that 
is due to a profession which has so greatly served 
humanity.” 

It is therefore proposed, in this time of crisis in China, to 
dwell on some of these wider aspects of life that must affect 
the progress of technology in the Far East. Unless the 
social, political, and economic conditions in this part of the 
world are studied by foreign and Chinese engineers, there 
will be many blunders and technical progress will be 
delayed. On the other hand, if these problems outside 
technology, in its narrow sense, are kept well in mind, the 
engineer can find no greater field for his technical skill and 
ability than China will present to him when this conflict 
is over. At the present time technology as applied to 
wartare is the chief matter of interest in China. 

An old Chinese friend of the writer, who was many 
years ago a high official under the Manchu Dynasty, 
remarked at the outbreak of war in China: “It is 
machinery against flesh and blood.” He added, “If 
only we had in our armies well-trained military engi- 
neers!”’’ The soldier and the engineer have recently dis- 
placed the classical Chinese scholar in the nation’s esti- 
mation. The introduction of technology into Japanese 
national life has not affected the national regard for the 
soldier. Shintoism placed, and still places, the fighting 
man first on the list of those to be honoured ; in China the 
old Confucian social system placed him last. Nor did the 
Confucian system of education encourage a study of science 
and technology. That old system of education is no longer 
favoured in China. 

The Chinese Central and Provincial Governments, 
during the last ten years, have made great and successful 
efforts to create universities with facilities for scientific 
instruction. The Chinese graduates trained in science 
point out that the Japanese have wantonly destroyed many 
of the buildings of these new centres of learning China, 
and add that it is because the Japanese are opposed in 
principle to any economic progress which.will enrich 
China. On the other hand, the British have encouraged 
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the Chinese to develop the natural resources of the country 
and have supported in various ways the efforts made to 
train Chinese students in technology. 

This war will not make the Chinese nation bellicose, 
but it will make it anxious to know more about tech- 
nology. No one can say what result the war will have 
upon Japan, but bodily prowess has always been greatly 
admired in that country ; readiness to die for Dai Nippon 
is emphasised in the creed known as Shintoism, revised 
by the statesmen in Japan when they planned to adopt 
Western science into their national life. On the other 
hand, the economic siructure of the nation is not very 
sound in its foundations and may collapse under the strain 
of war. Mechanisation in Japan was accepted for its 
value to military objects rather than for any idea of raising 
the standard of life of the workers. The military chiefs 
quickly realised its value. The army of Japan to-day has 
excellent mechanism. The warships of Japan have played 
a not insignificant part in the struggle. They have been 
of immense help to the Japanese armies around Shanghai. 


Technology in Japan. 


Japan has been such a good market for British 
machinery during the past half century that it is to be 
fervently hoped there will be no social! disintegration in 
that country in consequence of the strain of the war. 
Modern Japan is very much like what was planned by the 
men who made the revolution in 1867, The purpose which 
at first inspired them was simple, for it was to preserve 
the national independence. That purpose having been 
achieved, was enlarged, and the ambition in recent years 
has been to obtain a supply of cheap raw materials. They 
had seen China impotent to resist the demands made by 
European Powers. Japanese statesmen saw that military, 
naval, and industrial power depended upon engineering 
and industrial technique. If you remember that the 
fighting man was always the hero in Japan, you will under- 
stand the anxiety of the leaders in that country to make the 
army and navy efficient. They imposed science and indus- 
trialism by governmental pressure. They used a revised 
form of the national Shinto religion to increase nationalist 
emotions. They accomplished, in an incredibly short 
time, astonishing changes in national life. Yet always, 
in sharp contrast to the Chinese, they had in mind military 
power: In spite of the remarkable success of Japanese 
policy, there are certain effects of it which will in time 
produce serious difficulties in that country. The sudden 
growth of both industrialism and armaments has produced 
a serious position. The industrial workers are poor and 
inclined to be rebellious. Japanese society was built upon 
the close family organisation, which has been difficult to 
preserve under modern conditions. The present social 
structure of Japan, if the war continues for some time, 
may become unstable and will certainly have to be pro- 
foundly modified. The same skill which made it possible 
for their statesmen to plan, and to accomplish, the 
triumphant progress of the country throughout the last 
seventy years may enable the Japanese to adapt themselves 
again to changing conditions without internal difficulties. 
On the other hand, the bureaucrats in that country seem 
unable to realise the strength of, and the astonishing results 
in, other countries that have been produced by oppressed 
workers in revolt. As far as it is possible to judge from a 
close study of Japan, during many visits to that country, 
the rulers of the country, unlike European leaders, have 
never underestimated the value of technology in military 
and naval equipment. They have, however, displayed 
astonishing ignorance about human nature, and the 
psychology of other nationals, even if they are correct in 
their estimate about the mental reactions of the mass of 
the Japanese people. 


Inventions in China. 


The Chinese social philosophy has for centuries 
deprecated the use of force in human relations. Their 
military works were devised almost entirely for defensive 
purposes. The most colossal example of engineering 
construction on this planet, the Great Wail of China, was 
bui t 2000 years ago, to defend the country against the 








in 1797, he calculated that there were more bricks and 
quarried granite in it than were used in all of the buildings 
in Great Britain at that date. The top of the wall was 
smoothly paved with tough, hard, clay bricks and granite 
blocks, firmly gripped together by mortar whose com- 
position is now a mystery. It is supposed to have con- 
tained rice. Inside the granite blocks and bricks forming 
the sides, top, and foundations of the wall, there was made 
a core of heavily rammed earth. Bamboo rods were used 
as reinforcements for the building material where the wall 
passed over marshy ground. If we include the walls 
thrown out for defence purposes, this colossal structure 
was 2100 miles long. The grass now grows where once the 
warriors of China tramped along the hundreds of miles of 
smooth pavements at the top of the wall. It is now 200 
years since it was a scene of great human activity. This 
giant wall, and many other walls in China, are crumbling. 
By the irony of fate they are useless for defence purposes 
because a Chinese invention, gunpowder, made them 
ineffective. 
Britain’s Stake in China. 

China ranks twelfth in importance among all 
trading nations. Of the total foreign trade in 1936, the 
British Empire did 26 per cent., the U.S.A. 23 per cent., 
Japan 18 per cent., Germany 12 per cent., and France 
5 per cent. It therefore is astonishing that Japan should 
claim exceptional privileges in China, which claim has been 
a feature of her national policy since 1915. The British 
have accomplished much more in their efforts to develop 
the natural resources of China than has Japan, and they 
have worked in a much more friendly manner with the 
Chinese. The British have very large investments in 
China and nearly all of the coastal shipping trade is 
carried on under the British flag. The British losses, due 
to the destruction of property in recent weeks in Shanghai, 
runs into many millions of pounds sterling, while the 
British trade losses cannot yet be even vaguely estimated, 
but are known to be severe. Yet the writer, with long 
experience as an engineer in China, entirely agrees with 
the main conclusions arrived at in the F.B.I. interim 
report, a précis of which has just arrived in the Far East. 
The view was therein expressed that the economic develop- 
ment of China’s large natural resources might be delayed, 
but would not be arrested, by the present hostilities. It is 
therefore considered highly important that British manu- 
facturers should maintain their organisations and interests 
in China even at a time when disturbed conditions might 
make it unprofitable to do so, as—mark well this con- 
cluding phrase—of all markets, none offers greater possi- 
bilities for the future than China. That is a statement 
which long residence in the Far East, an intimate friend- 
ship with a number of Chinese officials and business men, 
and the advantage of travel in many parts of China 
enables the writer to support with great sincerity. Recent 
events will increase the efforts of the Chinese to install 
machinery and to increase facilities for communications 
as soon as peace is restored. 








Improved Low-Tension Industrial 
Switchgear. 


SwitcHGEAR combining the draw-out principle w.th 
ironclad construction is now firmly established in the low- 
tension industrial field, but modifications in the design 
are required from time to time to meet changed conditions 
in supply and operation, and to take advantage of the 
latest knowledge. Ultimately a stage was reached 
by Ferguson, Pailin, of Higher Openshaw, Manchester, 
at which it was deemed advisable to produce a com- 
pletely new range of designs incorporating all the latest 
improvements resulting from short-circuit testing and 
service experience. 

The switchgear shown in the accompanying illustrations 
is known as the firm’s K type, and is almost entirely devoid 
of castings. Presenting a good appearance and of small 





Careful attention has been paid to contact design. On 
the smallest unit the contacts are of the butt type, designed 
to give a rolling action so that the final contact is estab- 
lished at a point some distance from that at which the 
circuit is made and broken. Another feature is that 
these contacts are reversible and therefore have twice the 
usual life. On the larger units pressure controlled line 
contacts carry the normal current and high thermal 
capacity arcing contacts deal with the making and break- 
ing of short circuit current. 

The contacts on the 750-ampere and larger units are 
silver-plated in order to reduce the temperature rise when 
the switch is left in service for long periods. In Fig. 1 is 
shown a 1200-ampere oil circuit breaker assembly, and in 
Fig. 2 the isolating arrangements with the live contacts 
on the left, enclosed after withdrawal by the lid. 
The isolating contacts, it will be noted, are of the pres- 
sure controlled line contact type, and when the current 
is high they are silver plated to reduce temperature rise. 
To ensure the highest standard of reliability under the 
most difficult factory conditions, mechanical details asso- 























FiG. 4—TRIPPING MECHANISM 


ciated with the operating mechanism have been reduced 
to the simplest possible form. A ball release in the 
tripping mechanism eliminates the usual system of toggle 
links, and enables the overall width of the various circuit 
breaker units to be reduced. Ball type engaging mechan- 
ism of this type has been subjected in the factory to an 
endurance test of 60,000 closings and trippings without 
any variations in the adjustments and without any appre- 
ciable wear. In the upper illustration, Fig. 4, the tripping 
mechanism is shown in the closed position and in the 
tripped position in the lower picture. 

The circuit breakers are said to be eminently suited for 
all industrial switching purposes, including direct on 
motor starting. The high thermal capacity of the contacts 
in the latter case enables the switches to deal repeatedly 
with extremely large starting currents. Oil dashpot time 
lags with a wide range of settings are fitted to the units, 
which can also be arranged to accommodate up to four 
trip coils to give overload, no-volt, and/or shunt trip. 
Earth leakage protection can also be provided. In conse- 














FiGs. 1, 2 AND 3—1200-AMPERE OIL CIRCUIT), BREAKER, 


barbarian invaders from the North. It remains to-day, 
in China, the land of superlatives, the outstanding feature 
of the country. Astronomers have said that it is the only 
work of men on this earth that it would be possible for the 
human eye on Mars to distinguish. No prodigy of human 
labour can compare with it. It defended a line of country 
as far as from London to Leningrad, and almost halfway 
across Asia. For all practical purposes it would have 
enclosed the coasts and borders of England. The paved 
surface on the top of it was as wide as an ordinary road in 
England that wil allow two motor cars to pass. It was 
never less than 15ft. high, and for a great deal of its dis- 
tance it was as high as a two-storeyed house. The material 
in it was enough to build a wall round the earth at the 
Equator, 8ft. high, 3ft. thick, and 25,000 miles long. When 
the practical Englishman, Staunton, examined the wall 





dimensions, it has been produced to meet the conditions 
prevailing in many factories and the minimum current 
rating in this low-tension range of gear is 150 amperes. 
Other switches in the range deal with 400, 750, and 1200 
amperes. The limitation of ratings has reduced the pro- 
duction costs, with benefit to the purchaser who reaps 
the advantage of semi-mass production with the most 
up-to-date methods. The restriction of sizes generally 
means that a switch with a current rating above the actual 
circuit loading provides a considerable current margin. 
A 200-ampere circuit, for example, would be controlled 
by a 400-ampere unit, and a 40-ampere circuit by a 150- 
ampere unit. In the case of low-tension units which 
may not be switched over prolonged periods, this margin 
of safety is beneficial from the point of view of keeping 
down the temperature rise. 





ISOLATING ARRANGEMENTS AND CURRENT TRANSFORMER UNIT 


quence of the sensitivity of the tripping mechanism, series 
trip coils with fairly low ampere turn capacity can be 
employed, thus making them more robust. This is an 
advantage when the normal full-load current is low and 
where, as in the general case, the series trip coils con- 
stitute the limiting factor as regards rupturing capacity. 

For trip coil operation current transformers (Fig. 3) 
are fitted to 1200-ampere units and when required they 
can be fitted to smaller units. The design permits of all 
the usual variations of assembly, such as unit type boards, 
single equipments for floor and wall mounting, or for 
panel mounting. The breakers have been subjected to 
low-tension rupturing capacity tests, the importance of 
which are now well recognised. 
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Totally Enclosed Fan-Cooled 
Motots. 


New totally enclosed A.C. motors with component 
parts identical in most cases with those of standard venti- 
lated machines and therefore having low production costs 
have been introduced by Higgs Motors, Ltd., of Birming- 





25 B.H.P. per cylinder at 800 r.p.m. We illustrate in one 
engraving the twin-cylinder 30 H.P. engine fitted with 
reversing gear, for marine use, and in another we show 
the single-cylinder 15 H.P. stationary engine. The 
engines work upon the two-stroke single- -acting cycle, 
in accordance with the long-established practice of the 
firm. In the case of the marine engine the bed-plate, of 
cast iron, is fitted with a double bottom so as to act as an 
air silencer. The cylinder block is made from a hard- 





& pump which has provision for adjustment for varying 
the pressure. 

The marine models are fitted with plunger circulating 
water and bilge pumps, made entirely of bronze and driven 
by means of an excentric from the crankshaft, aft of the 
engine—a position which is readily accessible for en 
purposes. Built-in to the engine is the reversing 
which is totally enclosed and comprises a friction Ag 
a gear drum, and a brake band and its operating gear. 

















ham. Built on the well-tried principle of dissipating the 
heat from the windings by external forced air cooling, they 
are only slightly larger than ordinary ventilated machines 
of equivalent power and may be mounted directly on 


machine tools. and other classes of machinery. An 
exterior shell forms with the motor frame a duct 
for air from a fan driven by the rotor, and 


although the motor itself is totally enclosed and thus 
separated from the external atmosphere, it is efficiently 
cooled. As the design of the motor, outer shell, fan, and 
cowling have an important bearing on the cooling, special 
attention has been paid to the construction of these items. 
Heat produced by the magnetic cores is, of course, directly 
taken up by the cooling air, which is made to flow easily 
by an end cover of contoured form. 

The centrifugal fan draws the air through the centre of 
the cowling with an ornamental fretwork cast in and with 
large openings that are not liable to be clogged with dirt 
under service conditions. As motors often work in places 
where large quantities of foreign matter are likely to be 
present, the double shell has also been designed with a 
view to eliminating the possibility of the air passages 
being choked. These passages have been made as large 
as possible and there are no fins, cooling ribs, or other 
obstructions to impede the free passage of air. The three 
illustrations show respectively a motor complete, a 
machine with the fan and cowling removed, and a motor 
with the large air duct exposed. The motors are being 
made in the squirrel-cage and slip-ring types. 








New Marine and Siationary Oil 
Engines. 


WE have recently obtained particulars of two new ranges 
from the 


of small and medium-powered oil engines 
Bolinders Company, Ltd., of Coronation House, 4, 
Lloyd’s-avenue, London, E.C.3. The new ranges are 


known as the Bolinder high-compression engines and are 
manufactured in single and twin-cylinder types for marine 
and stationary use. It will be recalled that the Bolinders 
engine has been made in the high-compression form for 
many years in the larger sizes. The new series is of a 
similar type, but is not intended to replace in any way 
the low-compression engines previously manufactured. 
The engines are produced in two series, the first having 
an output of 15 B.H.P. per cylinder and running at a 





speed of 900 r.p.m., while the second series develops 


TWIN-CYLINDER 30 H.P. 





TOTALLY - ENCLOSED FAN-COOLED A.C. MOTOR 


grained iron casting, with large air ports, whereon is fitted 
a water-cooled silencer. The material for the piston is also 
cast iron, while the crankshaft is made from a steel 
forging, fitted with counterweights and balanced. Of 
H section, the connecting-rod is made from a steel drop 
forging. Bearings for the gudgeon pin are of the needle 
roller pattern, and the big end is fitted with a bronze 














15 H.P. STATIONARY OIL ENGINE 


bearing lined with white metal. The crankshaft is sup- 

rted in roller main bearings. Driven from the crank- 
shaft by means of a skew gear running in an oil bath is the 
governor and fuel pump, Both injectors and fuel pump 
are of Bosch manufacture. All the main working parts 
are lubricated by means of a high-pressure oil supply from 


MARINE OIL ENGINE 





Both series are built for right-hand running as standard 
for single-screw installations, with the silencer on the star- 
board side, but they can be supplied for. either right or 
left-hand running for twin-screw operation, with silencers 
on the outside, thus leaving a clear passage between the 
engines. 

Air starting equipment is fitted, comprising a starting 
and charging valve, together with the necessary air con- 


tainer. This air container is recharged directly from the 
engine, therefore an auxiliary compressor set is not 
required. 


The stationary engines are of very similar construction, 
and the above description applies equally to them, except, 
of course, that no reverse gear or bilge pump is fitted. 








A New Lightning Arrester. 


THE new lightning arrester shown in the accompanying 
illustration has been introduced by Philips Lamps, Ltd., 
of 145, Charing Cross-road, W.C.2., for three- phase dis- 
tribution lines working at pressures up to 400 volts. It is 
said to be the outcome of considerable investigation, 
which has shown that extreme rapidity of action is an 
essential feature. The principal parts are a discharge gap 
between two solid iron electrodes, and a series resistance 
enclosed in a glass tube, filled with gas at a low pressure, 
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LIGHTNING ARRESTER FOR 3-PHASE MAINS 


together with a radio-active substance which, besides 
giving the desired rapidity of operation, also produces a 
low dynamic breakdown voltage in the discharge gap. 
Overheating when heavy surges occur is prevented by the 
large heating capacity of the solid electrodes. The appa- 
ratus is protected against atmospheric and other influences 
by a porcelain hood, and metal cover. Since the resistance 
is dependent on and varies inversely with the voltage, 
when a surge occurs it drops to a low value and the elec- 
trie surcharge is immediately conducted to earth. But as 
soon as the surge ceases and the normal cuircit voltage is 
restored, the resistance assumes its normal high value. 
There is no risk of a low resistance path to earth remaining 
in the circuit. Nothing short of a direct hit by lightning 
can interfere with the working. If a direct hit should 
occur, the glass tube would be destroyed and the lower 
electrode left hanging down, thus indicating that the 
arrester had been put out of action. Thus there is no 
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need to test each arrester electrically to see whether it is 
in working condition. ‘The arresters, we are told, have been 
given an extensive trial in a district where thunderstorms 
frequently occur, and the supply company concerned has 
decided to provide them for every mile of its overhead 
transmission lines and at every point where the lines are 
taken into buildings. 








A New Portable Air Compressor. 


Our illustration shows a new model of trailer mounted 
air compressor plant which has been designed -to fulfil 
the requirements of water, gas, and electrical companies 
and public works contractors. Built by Broom and Wade, 
Ltd., of High Wycombe, it has a delivered capacity of 


consists of two concentric steel tubes of different diameter, 
the size and length depending upon the load to be carried. 
The rubber component before being pressed between the 
tubes is annular and of greater diameter than the larger 
tube, but only about half its length, so that when it is 
forced into position it entirely fills the anuular cavity 
between the metal sections, and in the endeavour to regain 
its moulded shape it is in a constant state of compression, a 
fact which not only prevents deterioration, but entirely 
avoids the need for any cement or other means for 
holding the three components firmly together. 

There are several variations in the Silentbloc mountings 
which are necessary because of alternative types of seat- 
ings, depending on whether the load has to be carried 
upon the inner or outer tubes, and the periodicity or extent 
of load. 

We illustrate below a battery of power presses, 





which are installed upon the first floor of a factory building. 
Although the vibration was not above the normal for a 




















PORTABLE AIR COMPRESSOR 


55 cubic feet of free air per minute at a pressure of 100 lb. 
per square inch. It comprises a single-cylinder sleeve 
valve type air compressor with a bore of 5fin. and a stroke 
of 4}in. built to run at 1200 r.p.m. The compressor 
is directly coupled through a hand-operated clutch to a 
Morris 12/24 H.P. petrol engine. The complete unit is 
mounted on a trailer fitted with two well-sprung pneu- 
matic-tired wheels and has a draw-bar operated brake 
gear designed for rapid towing with complete safety. 
Apart from its mounting the unit is generally similar to 
the company’s familiar types of large-capacity portable 
compressors. It only weighs 18 cwt. and is 7ft. long 
overall, 4ft. wide, and 5ft. high. The plant has a large 
percentage of excess engine power and its water cooling 
system incorporates a large radiator, fan, and separate 
water circulating pumps for the compressor and engine. 
An autimatic pneumatic control makes it unnecessary for 
a man to be in charge of the plant when it is working. We 
are informed that one of these machines in a recent test 
with a heavy duty concrete breaker consumed 6 pints of 
petrol an hour running under full load. This petrol con- 
sumption is considerably reduced when on lighter loads. 








Anti-Vibration Mountings for 
Power Presses. 


REFERENCE was made in our columns recently to the 
success which was being achieved by the use of the 
Silentbloc type of anti-vibration mountings. In these 
mountings, it will be recalled, the principles of con- 
struction are such that the rubber does not deteriorate 
and, furthermore, there is no need for through bolting, as 





true insulation is effected. Fundamentally the mounting 














POWER PRESSES ON ANTI- VIBRATION MOUNTINGS 





case of this kind, there were definite reasons which made 
it desirable to prevent its transmission to the building as 
far as possible. It was decided to fit standard anti- 
vibration mountings of the type described, but before this 
was done the vibrograph chart, reproduced, was taken. After 





VIBROGRAPHS TAKEN AFTER AND BEFORE 
RE-SEATING PRESSES 


the presses had been reseated the second indicator chart 
was taken. These charts in our engraving are reproduced 
untouched. The tremor in the line produced by the vibro- 
graph registered after the machines had been remounted 
is stated to be largely attributable to machinery operating 





on the ground floor of the factory and bolted directly 
to the concrete floor. 

An advantage which has been noticed is that machines 
flexibly mounted cost less to maintain than those seated 
in more normal fashion. In due course it is hoped that 
more detailed figures will be available in connection with 
this installation, and these figures should be of considerable 
interest to users of press and other machinery. 








A 25 Years Old Oil Engine. 


In 1911 the Urban District Council of Rugby, after 
considerable study, decided to extend the plant in the 
pumping station of the waterworks, by the addition of an 
internal combustion engine-driven centrifugal pump 
running at high speed and coupled to the engine through 
speed increasing gear. An order was placed with Messrs. 
Willans and Robinson, now the Willans works of the 
English Electric Company, and in 1912 a four-cylinder 
blast injection engine, with cylinders 305mm. bore and 
460 mm, stroke, together with gearing and pump, wax 
installed, the combined set going into regular commission 
in December, 1912. 

The set has now run for twenty-five years with an 
average of 103 hours per week. Periodical inspectioris 





[PISTON FROM 25 YEARS OLD ENGINE 


and overhauls have, of course, heen carried out, and after 
nineteen years the crankshaft was lifted and found to be 
in such perfect condition that it and the bearings were 
simply cleaned and put back again. 

The above engraving shows one of the pistons removed 
recently for the first time in exactly six years. The 
number of running hours since this and the other pistons 
were last withdrawn was no less than 24,541, which, it is 
believed, must constitute a record. The engraving shows 
the piston exactly as it was drawn from the cylinder. No 
cleaning was done and all rings were absolutely free. In 
fact, the condition is actually better than would appear 
from the illustration, the actual vertical clearance in the 
grooves ranging from 4/1000in. in the lowest groove to 
12/1000in. in the top groove. 

The rate of liner wear during the six years of running 
averages 0-00183in. per thousand hours on the crankshaft 
axis and 0-00163in. per thousand hours transversely. It 
may be stated that ‘‘ Germ ”’ lubricating oil was in use the 
whole time and the consumption, we understand, works 
out at the very low figure of 8000 B.H.P. hours per gallon. 
The low rate of lubricating oil consumption associated 
with the low rate of liner wear is significant and is in line 
with the builders’ experience generally. A further point 
of interest is the practice of the waterworks authorities to 
run the plant for a week non-stop. There are two identical 
engines in the station, the later one installed by the 
English Electric Company in 1922, and they now take the 
pumping duties during alternate weeks. This procedure 
means that the running hours per start are unusually 
high, with a favourable reaction on the rate of liner wear. 
The low rate recorded would have been better still were it 
possible to run with higher temperature cooling water. 
The arrangements at the waterworks, however, do not 
permit of recirculation and the benefits resulting there- 
from. The figures and data given above should be of 
value to those interested in oil engine matters. The 
English Electric Company is indebted to the Rugby 
Borough Engineer and Surveyor, Mr. W. H. Spicer, for 
some of the data given and for permission to make a 
detailed examination of the parts. 








Fractional Horse-Power Geared 
Motor Units. 


THE range of fractional horse-power geared motor units 
manufactured by the British Thomson-Houston Com- 
pany has recently been extended to offer a choice of four 
classes of gear, namely, single reduction spur, double 
reduction spur, triple reduction spur, and single reduction 








worm wheel, according to duty, rating, and the speed 
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required at the output shaft. The combination of motor 
and gear in one compact unit, the makers explain, makes 
these equipments far more desirable than two separate 
units employed in the past. When quiet operation is 
essential worm gears are preferable to spur gears of the 
same ratio, although they have a lower efficiency, and if 
the driven machine has appreciable fly-wheel effect which 
is likely to impose overrun when the motor is switched off, 
worm gears are unsuitable. 

Subject to load limitations, the units are suitable for 
direct coupling or connection by belt, chain, or pinion. 
The low speed shaft has no end play and if direct coupling 
is employed a flexible coupling must be used or end play 
must be provided on the driven shaft. For belt, chain, or 
gear driving the pulley, sprocket wheel, or pinion must be 

















FRACTIONALSZHORSE - POWER GEARED MOTOR UNITS 


titted to the shaft, so that the centre line coincides with 
the mid point of the shaft extension. Where this is not 
possible an extra long shaft extension and an outboard 
bearing are necessary. 

Although all the units are designed for mounting on a 
horizontal surface, they may be inverted and provided 
the motor shaft is kept horizontal they may be mounted 
on a wall or other vertical surface. Certain units can also 
be mounted with the shaft pointing vertically downwards, 
provided the motor has ball! bearings. 

Made in sizes ranging from } to 1 H.P., these geared 
motor units are available for A.C. or D.C. circuits working 
at voltages from 100 to 250. 








A Large Casehardening Furnace. 





A FURNACE and quenching equipment of unusually 
large proportions, which has recently been installed in the 
works of British Timken, Ltd., at Cheston-road, Aston, 
Birmingham, by Gibbons Bros., Ltd., Dudley, is illus- 
trated by the accompanying engravings and drawing. 
It is used for carburising the parts of roller bearings 
familiarly associated with the name of the purchasers, and 
is intended, in a period of 150 hours, to give a depth of 
case of 4in. with a minimum core strength of 100 tons per 
square inch. Charges amounting to about 4} tons each 
have already been dealt with in the furnace at one heating. 





QUENCHING TANK 


The furnace is arranged to fire on the Gibbons-Webb 
‘“* Roof Combustion ” system, which gives uniformity of 
heating across the hearth. It is also equipped with auto- 
matic temperature control. From the drawing it will be 
seen that in construction a number of transverse arches 
are arranged across the furnace. These arches support 
perforated tiles, through which the air for combustion 
passes in small jets. The gas is admitted on each side of 
the furnace immediately under these perforated tiles and 
forms a blanket of gas, in which the air jets burn. Imme- 
diately above the air chamber there are a number of longi- 
tudinal flues connected with the cross flue to the chimney. 
The metallic recuperator tubes, which are specially heat 
treated are arranged across these longitudinal flues and 
the air for combustion passes through the tubes before 
entering the air distributing cavities. The gases are drawn 
down to and around the load in the furnace, and escape 








into the flues arranged under the floor and between the 
charging machine slots, then into the lower flues and up 
the back wall of the furnace, where each flue is controlled 
by a regulating damper. From the flues in the back wall 
the waste gases run into the longitudinal flues and then 
finally into the chimney. 

The working chamber, which is llft. by 11 ft., is 3ft. 6in. 
to the springing line of the doorway, has a maximum 
capacity of 9ft. Bearings 66in. in diameter have already 
been treated and it is noteworthy that bearings with an 
outside diameter of 52in., designed for use on the back-up 
rolls ofa Continental steel rolling mill, and weighing approxi- 
mately 3} tons when completed, have been accommodated. 

It requires 4167 cubic feet of gas per hour for a period of 
twenty-four hours to bring the furnace to a working 
temperature. The load is then charged and an average 
hourly gas consumption of 3040 cubic feet is sufficient to 
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THE INSTITUTE OF METALS. 


THE thirtieth annual general meeting of the Institute 
of Metals will be held in the hall of the Institution of Mech- 
anical Engineers, Storey’s-gate, S.W.1, from the evening 
of Tuesday, March 8th, .to Thursday, March 10th. The 
general meeting, which will be held from 7 p.m. to 8 p.m, 
on the first day, will be followed by the presidential address 
by Dr. C. H. Desch, at 8.15 p-m. On Wednesday morning 
the following papers will be presented for discussion :— 
“The Nickel-copper-magnesium Alloys,” by W. R. D. 
Jones and K. J. B. Wolfe; “ Alloys of Magnesium : 
Part 7, The Mechanical Properties of Some Wrought 
Aluminium-magnesium and Silver-aluminium-magnesium 
Alloys,” by J. L. Haughton and A. E. L. Tate; ‘‘ Sintered 
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ARRANGEMENT OF CASEHARDENING FURNACE 


raise the temperature to that required and to maintain it 
within 10 deg. Cent until the necessary depth of case is 
obtained. Of the five thermo-couples which automatically 
control and record the heat, one, the control one, is situated 
at the back of the furnace, while the four recording 
thermo-couples are placed in pairs on either side. 

The Gibbons-Van Marle charger, shown immediately 
in front of the furnace in our illustration, is arranged in 
two parts and mounted upon a chassis of robust girder 
construction which can be moved transversely across the 
furnace. In operation, work is lowered on to the upper 
part of the charger by means of the travelling crane shown 
in our illustration. This crane, by Herbert Morris, Ltd., 
Loughborough, has a lifting capacity of 10 tons. When 
loaded, the charger is power driven between the charger 





CASEHARDENING FURNACE AND CHARGING GEAR 


slots into the furnace. The upper half of the charger is 
then lowered below the level of the furnace floor, leaving 
the work resting on a grid. The charging machine is then 
withdrawn. By making use of the transverse movement 
of the machine the charging operation can be repeated 
until the full capacity of the furnace has been used. The 
power for the transverse movement of the charger and for 
loading and unloading the furnace is supplied by two 
Crompton-Parkinson electric motors developing 5 H.P. 
and 74 H.P. respectively. 

The oil cooler, made by Worthington-Simpson, Ltd., 
London, cools the oil into which the components are 
dipped for quenching during treatment. The quenching 
tank, shown in an engraving, holds 4000 gallons of 
Houghton’s No. 2 soluble quenching oil, which is cooled 
at the rate of 7000 gallons per hour to below 35 deg. Cent. 








Houmiwways With Pay.—The board of directors of 
Tecalemit, Ltd., Brentford, has sanctioned one week’s 
holiday during the month of August with pay for Tecalemit 
employees, paid by the hour, whose unbroken service 
totals one year at July 31st next. 





j Alloys: 1, Copper-nickel-tungsten Alloys Sintered with a 


Liquid Phase Present,” by G. H. 8. Price, C. J. Smithells. 
and S. V. Williams; and ‘“‘ The Creep of Tin and Tin 
Alloys, part 2,” by D. Hanson and E. J. Sandford. During 
the afternoon the following papers will be discussed : 
“The Physical and Mechanical Properties of Nickel- 
brasses,”” by M. Cook; the ‘* The Influence of Alloying 
Elements upon the Crystallisation of Copper: Part 1, 
Small Additions: and the Effect of Atomic Structure,” by 
L. Northeott; ‘‘ A Study of Some of the Factors Con- 
trolling the Porosity of Hot-tinned Coatings on Copper,” 
by W. D. Jones ; and ‘‘ The Influence of Surface Alloying 
on the Strength of Soft Soldered Joints,” by R. Chadwick. 
The annual dinner and dance will be held during the 
evening at Grosvenor House, Park-lane, W.1. On Thurs- 
day morning the first award of the Institute’s medal will 
be announced and the medal will be presented. This 
ceremony will be followed by a paper on ‘“ The Training 
and Employment of Metallurgists,” by R. 8. Hutton. 
In the afternoon visits will be paid to the Wembley lamp 
and glass works of the General Electric Company, Ltd., and 
the Chiswick omnibus works of the London Passenger 
Transport Board. 








CATALOGUES. 


F. J. Epwarps, Ltd,, 359, Euston-road, N.W.1.—List P3711 
of power presses. 

Henry CRowWE AND Son, Saltburn-by-the-Sea.—Brochure on 
hydraulic control valves. 

NEGRETTI AND ZaMBRA, 38, Holborn-viaduct, E.C. 
on a concentration recorder controller. 

GLENIFFER Enoives, Ltd., Anniesland, Glasgow, W.3.-— 
Illustrated brochure on marine oil engines. 

Brrttsh THomsoN-Hovston Company, Ltd., 
‘“* Twenty-five Years of Magneto Development.” 

British Timken, Ltd., Cheston-road, Aston, Birmingham. 
Booklet on tapered roller bearings in mine and quarry cars. 

HEENAN AND Frovupe, Ltd., Worcester.—Folder No. 115, 
describing the firm’s double-ram scrap metal baling machine. 

BupEenBerRG GauGr Company, Ltd., Broadheath, near 
Manchester.—-Descriptive lists of gauges and testing apparatus. 

Josep Brapsury AnD Sons, Ltd., Braintree—Booklets on 
brake lining equipment and reconditioning equipment for brake 
drums, 

Rockwexp, Ltd., Commerce Way, Croydon, Surrey.—A 
service department booklet giving notes on the fabrication of 
plate girders. 

B.8.A. Toots, Ltd., Sparkbrook, Birmingham.—A genera! 
catalogue of the various machine tools and small tools made by 
the company. 

Venzsta, Ltd., Vintry House, Queen Street-place, E.C.4. 
A leaflet on “ Shuttaply,” a water-resisting plywood for 
concrete forms. 

Murex Wetpinc Processes, Ltd., Ferry-lane Works, 
Forest-road, E.17.—‘* A Guide to the Right Electrode for Electric 
Are Welding.” 

Istec Steet Propucts, Ltd., 8, Duncannon-street, W.C.2.—- 
Tables and data relating to the use of “ Isteg ” steel reinforce- 
ment for concrete. 

Arthur Roserts, West Derby, Liverpool.—-A brochure on 
natural ventilation by means of “ Roberts ’’ twin rod tension 
window control gear. 

Butter MacuineE Toor Company, Ltd., Halifax.—Catalogues 
on spur gear drive planing machines, and high-production and 
precision toolroom slotting machines. 

Unrrep Street Companies, Ltd., 17, Westbourne-road, Shef- 
field, 10.—A brochure illustrating and describing some of the 
large number of heavy steel forgings supplied and their fabrica- 
tion. 

C. A. Harnpen, Ltd., Dowson-road Engineering Works. 
Hyde.—An illustrated catalogue of rotary cutting, slitting, and 
re-winding machines for tin foil, paper, and thin fabrics from 
1 mm, width upwards. 
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Inspection as Applied to Iron and 


Steel.* 
By 'l. SWINDEN, D. Met.; 


INSPECTION may be taken as meaning the procedure 
adopted to ensure that the material in question complies 
with some standard of quality, written or implied, so that 
it will be adequate for its purpose. 

The use of written specifications increases and it is 
hoped that the “observations which follow will be of 
interest to those engaged in inspection and those who 
have the responsibility of drafting specifications. 

Inspection may be, and usually is, applied in some form 
during manufacture by the manufacturer, and subse- 
quently by an external authority acting on behalf of the 
purchaser, sometimes during manufacture, and very com- 
monly before delivery. 


VALUE OF INTERNAL INSPECTION. 


Internal inspection is, of course, of great value to the 
manufacturer, not only in preventing unsuitable material 
from going forward to final inspection, but in locating, in 
collaboration with the production and metallurgical 
people, the causes of defects. 

At our Stocksbridge works an intensive system of 
internal inspection (known as the “ Diamet ’’ system) has 
been applied to high-quality steels with considerable 
success. It is based in principle on the A.I.D. system as 
operated by their authorised inspectors and, apart from 
meticulous inspection of the finished article. involves each 
man engaged in production certifying at the respective 
stages that the material has been produced and manipu- 
lated in a satisfactory manner. 

Beyond the inspection at the producer’s works, there 
are, of course, in many cases, reception tests and inspection 
in bulk in addition to periodic service inspection by the 
user. 

I propose to deal more particularly with the inspection 
usually carried out “ to specification’ by the inspector 
representative of the purchaser. As regards specifications, 
there are, of course, a considerable number issued as 
private specifications by large users, but I want to take 
this opportunity of emphasising the facilities provided 
by the British Standards Institution, whereby interested 
parties may collaborate in the drafting of specifications 
to represent the best commercial practice for any particular 
commodity. My considered view is that the B.S.I. should 
be supported as fully as possible, and I have no sympathy 
with either producers or users, and there are, I am afraid, 
quite a few, who are content to let the B.S. specifications 
drift into obsolescence rather than make the necessary 
effort to have them brought up to date. My feeling is 
that there has been some apathy in certain directions over 
the last, say, fifteen years or more which, in some cases, 
has damaged the prestige of British Standard Specifica- 
tions, particularly abroad, and has led to more and more 
private specifications being issued in this country. 


B.S. SPECIFICATIONS FoR IRON AND STEEL. 


Members will probably know that machinery has 
recently been put in motion whereby all B.S. specifications 
relating to iron and steel are to be reviewed at periods 
of not exceeding two years, and work has already been 
commenced on steels for railway and tramway purposes. 
Also, during the last year, v aluable discussions have taken 
place between representative steel makers and repre- 
sentatives of the automobile industry and of the aero- 
engine builders. In both cases joint proposals are under 
consideration, a principal objective of which has been to 
reduce the number of steel specifications, as well as to 
ensure that the most suitable steels are made available 
under recognised specifications. 

The difficulties that give rise to the issue of private 
specifications are well recognised, and also equal emphasis 
must be laid on the fact that any machinery responsible 
for specifications must provide room for both steel makers 
and users to give scope to new idéas. It would be fatal 
if any system succeeded in stultifying progress. 

The system adopted by the Air Ministry many years 
ago, of issuing D.T.D. specifications, strikes one as being 
a very useful method of meeting this desideratum, and 
even beyond this I would not wish to imply that all pro- 
prietary brands of steel are anathema. 

I still maintain, however, that there is no reason what- 
ever why current standard specifications should not be 
comprehensive in representing the best commercial 
practice for a given commodity, and that, given this, the 
necessity for many private specifications would disappear 
and our prestige, particularly abroad, would be safe- 
guarded. 

THe DrarrinG or SPECIFICATIONS. 


The tendency is for specifications to become more com- 
plicated and inspection more costly. In this paper I shall 
confine myself entirely to specifications and tests related 
to steel, and, incidentally, shall not refer to all those 
clauses which relate to such matters as size, tolerances, 
marking, packing, shipment, and so on. It is not unusual 
to find in steel specifications clauses relating to such 
matters as method of manufacture (in more or less detail), 
chemical composition, discards, method and amount of 
hot (or cold) work and heat treatment, followed by 
instructions concerning the selection of test pieces, 
mechanical tests, e.g., tensile, bend, Izod, and so on, and 
finally tests relating to homogeneity and freedom from 
defects, such as sulphur prints, macro prints, up-ending 
tests, nicked fracture tests, and so on, and also, according 
to the special purpose, there may be additional clauses 
relating to properties at elevated temperatures, corrosion, 
expanding or drifting tests, and so on. 

One may hazard a rough classification of specifications 
under three headings :— 


(a) Those based on experience of a given type of 
steel with “‘ control tests ” as simple as possible in order 
to ensure that the steel is of regular quality of a given 
type. 

(b) Those similar to (a), but extended to include some 
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form of simulative tests or check tests of a more 

elaborate type intended to prove that the steel will be 

suitable for a given purpose. 

(c) Those endeavouring to control in every way 
possible the manufacture throughout the works, in 
addition to searching tests of the final product. 

A clear and definite specification is of the greatest value 
to the producer as well as the user, and, if drafted on sound 
lines, is a great incentive to the industry as a whole, but 
this naturally places a great responsibility on those 
engaged in the drafting of specifications. From the angle 
of the cost of testing alone it is clearly important that 
every single test shall have real significance either as a 
basis of design or as indicating a safety factor against pre- 
mature failure. 

I wonder how many engineers are really prepared to go 
through a specification clause by clause and justify pre- 
cisely and beyond question each and every figure in the 
tests demanded. I venture to suggest that it would be a 
matter of considerable difficulty in many cases. 


Some METALLURGICAL ASPECTS. 


The growth of metallurgical staffs in user works, while 
heartily welcomed by the steel maker for obvious reasons, 
has undoubtedly been a factor in adding to the number of 
private specifications, particularly those falling in cate- 
gory (c) mentioned above. Those clauses relating to 
details of steel making, discards, and so on, require very 
careful consideration and it is perhaps not out of place to 
remind you that ideas change from time to time, even as 
to the admission or exclusion of steel made by certain 
processes. 

I am fully aware of the greater certainty and control in 
some steel-making processes compared with others, but I 
am equally certain that no specification even attempts to 
control all the vital factors that can affect the quality of 
steel produced by any process. It would surely be more 
logical to pursue the study of the characteristics which 
affect the ultimate service and to devise tests to ensure 
that those characteristics are obtained. 

In the case of ingots for large forgings it is clearly desir- 
able to have complete collaboration between the steel 
maker, the forge master and engineer designer, to obtain 
the best results; but to specify the discard on ordinary 
rolling and forging ingots is really illogical, and may, in 
fact, operate very unfairly unless precise details of ingot 
size; ingot taper; temperature, speed, and method of 
casting ; size, shape, and type of feeder head ; the use of 
anti-piping compounds, and so on, are also specified. The 
fear of harmful segregate or unsoundness can surely be 
safeguarded against in a more direct and osiiddbety 
manner by inspecting the material corresponding to the 
top end of the used portion of the ingot. 

It will be gathered that I do not view with favour the 
attempts that are made to control steel-making details by 
specifications and inspection. 

CHEMICAL ANALYSIS. 


As to chemical analysis, it is agreed that for some 
purposes it is essential that certain special constituents 
must be specified, and it is also desirable in many cases 
that the chemical analysis be declared in order to assess 
correctly the value of the mechanical tests. 

I would point out, however, without wishing to be 
academic on the point, that the clauses relating to chemical 
analysis can be criticised in the sense that there is a 
tendency to control, within fine limits, certain constituents 
and completely to ignore the presence of many other con- 
stituents normally present. I think that as our knowledge 
of the subject grows, there will be a tendency to ease up 
somewhat on what we may now call the ordinary analysis, 
but for some purposes reference may require to be made 
to other constituents, not excluding even the subject of 
gases. 

More contentious points relate to grain size and non- 
metallic inclusions. We have, as you know, done a con- 
siderable amount of work on the subject of grain size.t 
It is possible to apply the results of that work in two 
alternative ways :— 

(a) By specifying the inherent grain size according to 
established methods of determination ; or 

(b) To specify mechanical tests which will themselves 
necessitate a control of inherent grain size. 


From an inspection point of view, one is inclined to recom- 
mend the latter. At the same time, we have reason to 
believe that such matters as regularity of machineability, 
distortion in heat treatment and ageing phenomena, are 
directly related to inherent grain size and therefore there 
would seem to be a logical case, in some instances, to 
justify a specification including the desired range of grain 
size. 
NON-METALLIC INCLUSIONS. 


As to the influence and significance of non- einai 
inclusions, I would welcome the opinion of inspecting 
engineers and also on the further point as to whether a 
systém of inclusion counting can with advantage be 
introduced at the present time. As you may be aware, 
some years ago a system of inclusion counting was devised 
by Bolsover{ for application to the special steels manu- 
factured at our Stocksbridge works. We have found it of 
the greatest possible value and it has attracted the atten- 
tion of many users, particularly those engaged in the 
aero-engine and automobile industries. It is to be empha- 
sised, however, that no system of counting can be expected 
to convey everything that the metallographist sees in 
microscopic examination, and the greatest care requires 
to be taken to ensure that both in the preparation and 
inspection of the sample, a uniform procedure is adopted. 
Broadly, one may say that the user is concerned with two 
types of non-metallic inclusions. First, those of the grosser 
type which lead to material being rejected during machin- 
ing or in subsequent visual i tion of finished parts, 
and, secondly, those of a much finer type only visible under 
fairly high power micro-examination. It is in the case of 
the latter that inclusion counting becomes necessary if 
one is to attempt to give a numerical assessment to clean- 

ness, although obviously in the preparation of the sample 
ana ‘preliminary low power examination any inclusions of 
the grosser type are revealed and noted. 





{ “Controlled Grain Size in Steel,’’ Swinden and Bolsover, 
J.L8.1., 1936, II. 





There is considerable divergence of opinion as to the real 
significance of the fine inclusions even in the light of fatigue 
tests, corrosion tests, cross bend tests, and so on. Mean- 
time, we can only say that all high-class steel makers 
pursue their endeavour to produce clean steel and to study 
methodically and thoroughly the occurrence and avoid- 
ance of inclusions.§ 


Heat TREATMENT. 


Turning now to heat treatment, I agree that for certain 
reasons it is desirable that the heat treatment should 
definitely be specified, but I would like to add a word here 
concerning tests called for on steel in the “as rolled” 
condition. One hears from time to time the suggestion 
that this ensures to the user knowledge of the steel “ in 
its natural state.” It is well known that the tests obtained 
in the rolled condition are subject to the influence of initial 
temperature, amount of work, finishing temperature, and 
conditions of cooling, and I would emphasise that tests in 
the normalised condition are a far better criterion of the 
intrinsic properties of the material. Chemical analysis 
and tests in the normalised condition should be sufficient 
to ensure reasonable uniformity of product where heat 
treatment is to be carried out by the user. 


TESTs. 


Reverting to specifications of categories (a) and (6), 
these usually evolve around established experience of a 
given steel heat treated in a certain way. While this is 
certainly a common-sense method, it must, and does in 
fact to a great extent, depend upon trials which are largely 
empirical. If the trial is unsatisfactory, one endeavours 
to determine the reason why and to modify in the direction 
indicated. If, on the other hand, an early trial happens 
to be satisfactory, it is often adopted as standard and 
naturally there is great difficulty in persuading the engi- 
neer to change. Why is there often such diffidence in 
changing from one type of steel to another, and why is 
it not possible to draft a specification merely ensuring 
freedom from harmful defects and possessing certain 
clearly defined and readily ascertainable properties ? In 
some directions the trend appears to be rather towards 
large-scale simulative tests. There has recently appeared 
an American article on fatigue tests of full-sized railway 
axles, for example, and we are following with interest the 
large-scale tests being done at the N.P.L. on high-duty 
crankshafts and other simulative tests in the research 
laboratories of the Institution of Automobile Engineers. 

The answer is, I think, clear and leads to the important 
point which I wish to establish, namely, that notwith- 
standing all the research that has been done, there is an 
element of uncertainty in assuming that, given certain 
test data as at present available, one can be entirely 
satisfied as to the behaviour of the material in service, 
particularly if engaged in a new design of machinery. If 
this were not so, then clearly many of the clauses in present 
specifications must be redundant. 

While therefore the present method may be said to be 
a logical one, it cannot be regarded as particularly scientific 
or satisfactory. It must be admitted immediately that 
there is as yet no satisfactory laboratory test for certain 
characteristics. 


Tue NEED FoR FURTHER RESEARCH. 


Wear resistance, for example, is one subject on which 
the engineer requires information. In spite of all the 
research that has been carried out and continues to be 
done, there is no accepted criterion for wear resistance. 
Simulative tests are interesting, but the basic funda- 
mentals behind wear are so elusive as to defy simple 
solution. 

Similarly, it is admitted that there is no test which will 
indicate the deep-drawing properties of sheet and strip 
material. The Erichsen test, which is commonly used, is 
really nothing more than a tensile test in which the stress 
is applied in all directions on one plane. Research under 
the xgis of the Institution of Automobile Engineers is 
proceeding in this direction. 

Again, assuming the structure to be sufficiently strong 
and safe when first erected, it may fail through the action 
of corrosion in certain parts, and, in spite of the tremendous 
amount of research on the subject, there is no laboratory 
test. which will indicate definitely the corrosion resistance 
in absolute terms under a given set of circumstances. The 
Laboratory Sub-Committee of the Corrosion Committee 
is again addressing itself to this subject, which is clearly 
of great importance. 

Another example which could be quoted is the difficulty 
of inspecting welds and welded structures, and this again 
is calling for further research, which is being undertaken 
by the Institute of Welding in order to put welding pro- 
cedure and inspection on a sounder basis. 

There is even doubt raised, in the light of continued 
research, as to the true significance of such every-day tests 
as the tensile test (with particular reference to the yield 
point), the bend test, and the Izod test. It is clear, there- 
fore, that research must continue until we are more 
knowledgeable of the real mechanism of failure in its 
various aspects ; but I do urge that continued study be 
given to ensure, as far as possible, that no method is 
allowed to become a matter of routine inspection until the 
test results can be regarded as giving data having a true 
significance to the designer. 

I am very anxious not to raise confusion in the minds of 
inspecting engineers, but I submit that it is only by being 
as knowledgeable as possible that we can ultimately 
devise simple and fundamental tests to tell us what we 
require to know. I have therefore in the matter which 
follows endeavoured to enumerate some of the tests that 
are being used to-day either in routine or research testing, 
on almost every one of which it would be possible to devote 
a whole evening in profitable discussion as to its true 
meaning. May I just interpose that, in my view, the 
various attempts that have been made to devise a merit 
index bi.sed on a mathematical formula are not likely to 
succeed, and I think this will be more fully realised when 
the various tests have been discussed. 


(To be continued.) 





§ “‘ Non-Metallic Inclusions in Steel. ‘The inclusions count as 
a method of expressing a quality factor,” G. R. Bolsover, 
Metallurgica, July,1935. 
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South African Engineering Notes. 


(By our South African Correspondent.) 
Care Town, January 22nd, 1938. 
Union Railways’ Great Prosperity. 


The prosperity of the South African railways 
and harbours is reflec in a surplus of £1,730,481 for 
the financial year 1936-37 ended March 31st. The earnings 
were £37,243,148, and the expenditure £35,572,667. 
If the appropriations for various funds, pensions, super- 
annuation, &c., are excluded from the expenditure, the 
actual financial results reflect a surplus of £7,000,000 
compared with a surplus of £6,100,000 for the previous 
year. 

The capital invested in the railways totals £171,000,000, 
and the number of employees, apart from merely casual 
staff, totals over 76,000, of whom 54,562 are Europeans. 
The mileage of open lines operated amounts to 12,379 
miles, and the number of ngers carried in the year 
1936-37 totalled just under 100,000,000. The good. 
and mineral tonnage, including about 10,000,000 tons of 
coal, amounted to the gross figure of 32,380,000 tons. 
This phenomenal prosperity was continued and increased 
during the six months ended in September last, and there 
is every indication that it is still increasing. 


Union Harbours’ New Record. 


The harbours of the Union of South Africa had 
the most profitable year in their history during the year 
which ended on March 31st, 1937. They earned a profit 
of £1,206,208, against the previous record of £1,048,023 
made in 1936. The total harbour earnings for the year 
were £1,959,450—£182,564 more than the previous year. 
The harbours handled more ships than ever before, 
no fewer than 11,451 vessels being handled against the 
1936 record of 10,145. Their total gross tonnage was 
40,546,272, against the previous year’s total of 36,891,923 
tons, which was arecord. Cargo handled totalled 9,041,010 
tons, within 12,000 tons of the record figure established 
in 1930, which was 9,052,978 tons. The staff employed, 
excluding casuals, numbered 2169, of whom 1538 were 
Europeans. 

Air Services Expansion. 

Excellent progress is being made by the South 
African Airways, which, as is tne case with the harbours, 
came under the Railways Administration. The improve- 
ment in traffic during the year 1935-36 was to a certain 
extent the result of development measures during that 
year, whereas the traffic expansion of the past year— 
1936-37—indicates steady progress and points to the 
consolidation of the position of South African Airways 
as an integral part of the Union’s transportation services. 
During the year 1936-37 the mileage flown was 633,950, 
compared with 432,082 miles and 266,494 miles respec- 
tively during the two previous years. 

The present year, 1938, will see considerable expansion 
on all the routes now used, and will also see new routes 
opened up. The services between the Rand and the Cape 
are being increased from three a week to daily. A 6000 
miles circular route up the West Coast of Africa to the 
Equator, and across Central Africa to Nairobi and back 
to the Rand, is planned to start in the first half of the year. 

South Africa, so far, has been no more successful than 
other countries in running its air lines at a profit. The 
deficit during the three years past has shown a steady 
increase, being £68,001 for the year 1936-37. However, 
while the turnover for 1936-37 showed an advance of 
£81,673 on the previous year, the deficit increased by 
only £4002. As an illustration of the amount of work 
devolving upon the airways service, as a result of the 
inauguration of the “ all-air”’ mail scheme in the Union, 
coupled with the conveyance of overseas mail, it might be 
stated that during July, 1937, a total of 91,062 lb. of 
mail matter was transported by air, compared with 
8609 lb. in July, 1936. All figures have, however, 
undoubtedly been eclipsed by the total for December 
last, which, however, is not yet available, but is known 
to exceed the total for the whole of 1936. Expenditure, 
of course, must be increasing immensely with the new 
services. In the year 1936-37 the fleet consisted of only 
eleven aircraft. A fleet of nearly treble that strength 
is being built up now. Monthly figures show great 
increases in the mileage flown, but without a truly pro- 
portionate increase in r mil However, it 
has to be remembered that the “ all-air” mail system 
has made it necessary for the planes to fly a dozen times 
as many mail bags now, compared with the 1935 financial 
year. 


Loss on State Ships. 


South Africa’s Government-owned shipping 
fleet operated at a loss for the year 1936-37. There was 
a deficit of £2,749 on the year’s working at March 3lst, 
1937, according to the annual report of the General 
Manager of Railways. The total revenue earned by the 
three steamers ‘‘ Dalia,” “ Aloe,” and “Erica,” which 
compose the fleet, was £106,436, and the expenditure 
was £109,185. On outward voyages the ships carried 
full cargoes of South African coal to Eastern destinations, 
and on the homeward voyages 28,600 freight units, 
principally timber for railway requirements. In addition, 
15,116 freight units of intermediate cargo were carried. 


New Harbour Tugs for the Union. 


The first of the three powerful harbour tugs 
under construction in Scotland for the Union Government 
was launched early in December from the yard of Lobnitz 
and Co., Ltd., Renfrew, on the Clyde. She is named 
* F. Schermbrucker,”’ and is for service at East London. 
She is to have twin-screw, triple-expansion steam engines 
developing no less than 3250 I.H.P. Cape Town’s most 
powerful tug, the ‘‘ T.S. McEwen,” has a designed output 
of 2800 I.H.P., though she can develop more. The new 
tug’s gross tonnage is 601, and her length between per- 
pendiculars is 146-7ft., beam 33-Ift., and depth 16ft. 
She is to be fitted with wireless direction-finding gear 





and an echo sounder. A similar tug, the “John X 
Merriman,” will be launched from the same yard shortly 
for service at Table Bay, and a third for service at Durban. 
Two further vessels are to be ordered. The three ships 
now being built should have been delivered some months 
ago, but their construction was held up owing to the 
difficulty in obtaining steel supplies. 


Material for Table Bay Harbour. 


Material for Table Bay’s new harbour is now 
arriving in large quantities. The bulk of it consists of 
steel sheet piling of which thousands of tons will be needed 
for the mole which is to be thrown out from Woodstock 
beach to enclose the eastern side of the enlarged New Basin, 
immediately behind which will be the Metropolitan area 
of the City of Cape Town. Many hundreds of tons of these 
steel piles, which are between 40ft. and 50ft. long, about 
lft. wide, and weigh more than a ton each, are now stacked 
at the Woodstock site. Two lel lines of pioes will 
be run out to form the sides of the mole, and the space 
between them will be filled in with rubble to form a solid 
wall. Thousands of lengths of 12in. diameter steel piping 
have been landed from the Continent lately, and gangs 
have been busy laying them out loosely in a double line 
from the goods yard along the foreshore to Yserplaats 
quarry behind Brooklyn village. These are to be the 
pipe lines that will carry oil fuel from the big tanks now 
being erected in the quarry behind the Victoria Basin, 
which, between them, will store 90,000 tons of oil for 
supply to the berths of the new harbour. 

Advantage is to be taken of the new harbour scheme 
to make the Salt River power station more efficient. 
Trouble has always been experienced with sand and 
seaweed at the present intake works, with the result 
that the maximum efficiency could seldom be obtained. 
But for about 3000ft. from shore the new mole will be 
constructed with a hollow interior forming a closed channel 
for sea water drawn from a sheltered area of the new basin. 
From the shore end of the mole the closed channel will 
be continued underground to a new pump-house shortly 
to be erected at the power station. The shore connection 
and pump-house are all part of the same contract, and 
the distance from pump-house to intake will be about 
4000ft. There will then be sufficient clean water available 
to enable the station to work at a maximum generating 
output. 


Relieving Congestion at Beira. 


The abnormally rapid expansion of the export 
and import trade at the port of Beira, on a scale which 
it was quite impossible to foresee twelve months ago, has 
caused acute congestion and serious delay in the discharge 
and forwarding of goods. To deal with the position 
both railway and port authorities are arranging for work 
to be carried on night and day. Two new deep-water 
wharves are under construction, new sidings are being 
put in, and two new transit sheds will be erected. New 
engines and trucks have been purchased, and other plans 
made which will involve a total expenditure of nearly 
£2,000,000. 


Durban’s New Dock. 


Durban’s new 4000-ton floating dock, ordered 
recently to replace the obsolete floating dock “ Sir 
Walter,” will cost approximately £183,121, including 
delivery at Durban. It is expected to be ready to begin 
the voyage from England in about eighteen months’ 
time, provided there is no delay in the supply of raw 
materials. 


Electric Trains on the Rand. 


The electrification scheme for the Rand suburban 
railways will be opened not later than February, when 
all passenger traffic from Randfontein to Springs will be 
hauled electrically. The electric railway from Johannes- 
burg to Pretoria will be ready next July, and the whole 
of the Natal line from Durban to Volksrust will be ready 
for electric passenger traffic within a very short time. 
Although the Randfontein-Springs line will be opened 
early next year, work will not stop on the electrification 
scheme. Various deviations and other adjuncts to the 
service have still to be established to obviate any con- 
gestion of traffic. It is expected that when the new scheme 
is in full operation much of the trouble from congestion 
which has hampered railway activity during past months 
will disappear. Germiston will still be the big distributing 
railway junction, but no difficulty is expected in coping 
with the traffic when the improvements at present in 
hand have been completed. 


Big Electrical Contracts. 


Big electrical contracts have just been placed 
in connection with extensions to the Paarden Island power 
station, which, under agreement between the Electricity 
Supply Commission and the Municipality of Cape Town, 
is interconnected with the Dock-road power station of 
the City. One contract alone involves £278,237, and 
is for extensions to the circulating waterworks plant at 
Paarden Island. power station. During last winter the 
continuance of the north-west gales drove sand and 
seaweed into the plant and crippled the city’s power 
supply. As a temporary measure an amount of £1728 
is to be spent on a mechanical shovel and electric hoist 
with which to keep the intake pipes clear. But with the 
new foreshore scheme a much bigger undertaking has 
been made necessary, costing over £250,000." The new 
circulation works will be incorporated in the new docks 
plan, the pipes being laid along the mole which is to 
run to the Woodstock beach, for a considerable distance. 
The successful tenderers for the contract are Messrs. 
Christiani and Nielsen. The Railway Administration 
and the Electricity Supply Commission have to pay 
the construction costs, the share of the Commssion 
working out at £215,000. The City Council has to share 
the running costs and supply certain general equipment 
for the city’s electrical undertaking. In some cases 
British firms were successful tenderers, but where foreign 
firms were lowest there was considerable difference 
between them and the lowest British tender. Some 





of the percentage differences were 26-36, 20-16, 45-53, 
and 39-15 per cent. ! 


Record Rhodesian Railway Profits. 


The total earnings for last year by the Rhodesian 
railways were the highest on record, and have been secured 
for an expenditure which shows a decrease of £490,000 
on the previous largest figure of £3,541,587 incurred 
during 1930. As compared with the preceding financial 
year, the very great disproportion between the increased 
earnings and expenses has resulted in the net operating 
revenue being over 60 per cent. greater. The total of 
£2,680,224, representing the net operating revenue for 
1937, exceeds by over £361,000 the previous record total 
earned. The total earnings in South Africa were £5,730,677 
(an increase of £1,280,251 over the previous year). Tho 
total gross operating expenditure in South Africa was 
£3,050,453 (an increase of £270,766), and the net operating 
revenue was £2,680,224 (an increase of £1,009,485). 


New Power Station on the Reef. 


Dr. H. J. van Der Byl, chairman of the South 
African Iron and Steel Industrial Corporation, and 
also Chairman of the Electricity Supply Commission, 
who has just returned from England, states that as the 
result of an agreement with the Victoria Falls Power 
Company, a new power station is to be erected on the 
Reef. He also stated that during his trip he studied 
the uses to which base metals are being put in Britain 
and Germany. He is convinced that there are good 
opportunities for the development of South Africa’s 
base metal industries. This development is being under- 
taken by the African Metals Corporation, in association 
with Iscor, who are securing the services of some skilled 
workers from overseas. The agreement which has been 
reached by the International Steel Corporation is, he 
states, satisfactory to South Africa. The new power 
station contemplated is in addition to the extensions in 
progress that will double the output of the Klip power 
station at Redan on the Vereeniging line by March, 
1940. At present there are six main generators running 
which produce 33,000 kW each. By March, 1940, there 
will be twelve, and the total output of the station will 
be nearly 400,000 kW. 








Weir at Niagara. 

A CONCRETE weir has been constructed in the 
waters of the Niagara River, about one-third of a mile 
above the Horseshoe Fall, by the Canadian Niagara Power 
Company, Ltd., at a cost of 450,000 dollars. It is about 
900ft. long and rests on the bed of the river adjacent to 
the intake of the company’s William B. Rankine hydro- 
electric station. Its purpose is to restore the level of water 
in the river at this point to that which existed in 1905 
when the station was built. A protracted period of abnorm- 
ally low water levels in the Great Lakes, together with 
diversions of water at upstream points by power plants, 
built after the Rankine station was completed, made 
the weir necessary. It will serve a double purpose, in that 
it will also redistribute the flow of water over the Canadian 
side of the Horseshoe Fall and preserve the scenic beauty 
of that famous cataract by supplying a greater quantity 
of water near the Table Rock shore line. 

Many construction difficulties were encountered and 
overcome. The river bed was irregular and spotted with 
huge boulders. At one point the rock bed had been 
gouged out to a depth of from 3ft. to 10ft., and then filled 
in with boulders. And to top it all the water rushes past 
this point at a speed of about 15ft. per second. 

Construction began in December, 1936, with the build- 
ing of a long pier extending out into the river. This was 
of special design supporting the tracks for the construc- 
tion crane and other equipment. It was provided with 
stop logs which were used in experiments to determine the 
crest elevation of the permanent weir. These stop logs 
could be lifted when necessary to permit the passage 
of ice. 

The pier comprised fifty-one separate steelframe struc- 
tures, each of which supported a timbered bin. The frames 
were dowelled to the rock of the river bed and the bins 
were filled with gravel. Behind this protection cofferdams 
were made by lowering large steel frames into the river 
and surrounding them with steel sheet piling. The cells 
thus created were pumped dry, leaks being stopped by 
bags of sand and cement. Inside these cells the river bed 
was cleaned down to solid rock, the rock drilled for steel 
dowels, and the concrete weir poured “in the dry.” The 
progressive cofferdam method was used, starting the first 
section at the upstream end of the weir and completing 
the last section at the shore line in December, 1937. 


Construction Material. 





Total cubic yards of concrete 4,802 
bags of cement used 29,237 
», number of batches  cakcune mos 
;, number lb. Embeco (hardener) 
Gg to. ce Te Cee ae atl eee 
Average cement per cubic yard 6-09 bags 
Mix: Cement ... Sa oa he 4 
Sand 9-3 
Stone 16-3 
Water 17-5 Imp. gallons 
Work started December Ist, 1936 


Completed concrete ad December 28th, 1937 








PENNSYLVANIA RaRoap ELecTamication.—On Janu- 
ary 15th the Pennsylvania Railroad completed the ele- 
trification of its main line between Philadelphia and 
Harrisburg. The company’s programme of electrification 
for its seaboard lines began in 1929, and involves all 
lines between New York, Philadelphia, Wilmington, 
Baltimore, and Washington districts, and from Phila- 
delphia to the Harrisburg area. It is expected that the 
scheme will be completed this year when the freight lines 
have been converted from steam to electric traction . 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
The International Steel Markets. 


Interest in the world’s steel export markets is 
largely concentrated upon the Continental price position. 
In effect this means the quotations made by the French, 
Belgian, and Luxemburg steel makers, since the Germans 
are not pressing so actively for export orders, and the 
British are able to maintain their prices. The recent 
reduction in the Cartel official prices has failed to bring 
out much buying, although there has been a certain 
amount of inquiry from overseas. It was perhaps unfor- 
tunate that the Cartel when deciding to make price reduc- 
tions did not take its courage in both hands and lower 
quotations to the extent to which unofficial rebates had 
been given. The fact that the practice of making cuts 
was not confined to firms outside the Cartel naturally 
shook confidence in the stability of the official prices, both 
before and after the reduction. It is generally reported 
that these unofficial rebates are still being given, but there 
is a rather firmer tendency, arising to a great extent from 
the hope that the deputation which has gone to the United 
States will be able to reach an agreement on price policy 
with the Americans. Recently American competition 
has made itself felt in South America and in the Near 
East, and an Egyptian order for nearly 1000 tons of bars 
and joists is reported to have been taken by an American 
firm at well below the Cartel quotations. There is little 
doubt that an understanding between the Cartel and the 
Americans would greatly improve the outlook for the 
international steel trade. Opinions vary as to the situation 
in the different markets, but the main factors in the most 
important buying centres and their influence upon business 
can be estimated without difficulty. In South America, 
competition from the United States has been keen, but 
for the past month it has been less intense, although, 
lately, buyers are showing little disposition to make 
big purchases. South America is a Cartel market, and 
the absence of business is badly felt by the Continent. 
In India the market is congested with steel material 
bought at high prices during the boom. The position is 
further complicated by a heavy reduction in the prices 
quoted by the local industry, which has brought them to 
below the official Continental quotations. In fact, the 
Indian steel industry makes no secret of its determination 
to retain for itself as much of its home market as it can 
supply. In the Far East—another Cartel market—the 
Sino-Japanese conflict has greatly diminished the effec- 
tive demand for Continental steel. Other world markets, 
particularly in Europe, are taking what may be described 
as normal quantities. 


The Pig Iron Market. 


The producers as well as the consumers of pig 
iron appear to have been taken by surprise at the 
quickness with which the conditions in the market have 
changed. Only a month or two ago consumers were 
struggling to obtain supplies from every available source ; 
now more iron is offering than the consuming trades can 
comfortably absorb. During the period when tight con- 
ditions ruled_in the market users placed forward contracts 
for British when they could, and also bought foreign iron 
as they thought it necessary to secure future needs. All 
branches of the consuming trades acted in the same way. 
The steel makers purchased basic from most producing 
countries and the consumers of foundry iron were also 
eager buyers. Now that this iron is being delivered, 
many users find they are getting more than they want. 
There has been some recession of business in a few 
departments, notably in the light castings branch, whilst 
there are also some cases of consumers having overbought. 
The position will probably rectify itself during the next 
few weeks; but in the meantime both makers and 
consumers are putting iron into stock. This is not an 
unhealthy condition, since when a market is bare of stocks 
there is always a certain amount of nervousness, which 
frequently leads to excessive buying. The change in the 
supply position is particularly noticeable in the market 
for Cleveland iron. Consumers, having covered their 
requirements by arranging for Midland and foreign 
supplies, are by no means anxious to take long overdue 
deliveries of Cleveland. When the contracts for foreign 
iron are worked off the situation should revert to normal ; 
but in the meantime the Cleveland producers have closed 
down two furnaces for repairs. An indication of the 
position is given by the shipments from the Tees during 
December, which were the lowest since November, 1926, 
during the general strike. There is little inquiry on over- 
seas account, as the makers hold to their quotation of £6 
f.o.b., a figure which is not attractive in the export 
markets. Conditions in the Midland market are similar. 
The consuming trades are obtaining all*the foundry iron 
they require against old contracts, and new business 
is of small proportions. The engineering foundries are 
probably providing the largest tonnage of orders; but 
deliveries are being well taken up by most branches. 
Scottish users are cautious in placing orders, as most of 
them have covered their prospective needs. The demand 
for low-phosphoric iron used largely by the machine tool 
makers and heavy engineers is well maintained, although 
the quantities going to English consumers have declined. 
The hematite position is good on the whole, although the 
export trade is poor. 


The Midlands and South Wales. 


The Midland steel industry is operating at capa- 
city, excepting in the sheet department. The heavy steel 
makers are in a particularly good position and there are 
still complaints on the part of consumers of the long periods 
they have to wait to obtain deliveries of joists and sections. 
A considerable quantity of this material is going into con- 
sumption on work connected with rearmament, but there 
is also a heavy tonnage being used for public and private 
development schemes. Some of the constructional firms 
are finding work held up owing to the late delivery of 
sections, but it is suggested that by the end of the quarter 
there should be an improvement in this respect, as the 





steel works appear to be gradually reducing their backlog 
of deliveries. For most descriptions of structural steel, 
however, eight to twelve weeks is required for the execu- 
tion of an order. The plate makers have a considerable 
amount of work on their books and most mills quote for 
delivery in five or six months, except where material is 
wanted for work in connection with the defence pro- 
gramme or in similar special circumstances. The re-rolling 
industry is receiving much better supplies of billets and a 
notable change has come over the situation as regards bars 
and sections. Arrears of contracts are being overtaken 
and it is possible for some works to promise delivery 
within a reasonable time. The demand for reinforcing 
concrete bars is unrelaxed and larger quantities would be 
eagerly taken by consumers if they were obtainable. 
There is not the same pressure to get supplies of strip as 
was exerted a comparatively short time ago, owing to the 
lessening in the market requirements of tubes. A number 
of the sheet mills have temporarily ceased production, and 
for the moment the outlook in this department does not 
look like improving. Hopes are entertained, however, 
that international arrangements will be made by which 
the price will be maintained. The sheet makers state that 
they cannot reduce the price for the finished material 
unless a reduction is made in sheet bars, which have been 
fixed until the end of the year at £7 15s. d/d for British 
and Continental material. There is an active request for 
bright-drawn steel and some disappointment is expressed 
that the motor industry is not taking larger quantities. 
In South Wales the works producing structural steel are 
employed at full capacity. On the other hand, there has 
been a contraction in business in tin-plate bars. This is 
the result of the drop in the requirements of overseas 
consumers of tin-plates, which has been reflected in a 
decline in operations at the works to about 614 per cent. 
of capacity. Prices, however, are maintained and no 
alteration was made at last week’s meeting of the Inter- 
national Tinplate Committee. 


The North-East Coast and Yorkshire. 


Whilst it is generally agreed that contracts are 
being worked off more quickly than new business is coming 
forward, the tonnage of uncompleted orders on the steel 
makers’ books is so heavy that the situation is not greatly 
affected. The producers say that they have not been 
taken by surprise at the contraction in the volume of new 
business and anticipated this when they fixed their prices 
until the end of 1938. They point out that the lull will 
give them an opportunity of working off arrears in 
deliveries, and they estimate that a heavy demand will 
make itself felt as the year progresses. The production in 
all departments is fully maintained, although the strike 
at the Britannia Works of Dorman, Long and Co., Ltd., 
interrupted operations there for a short period. The 
exception to this generalisation is the sheet branch of the 
industry, which is suffering from the restriction in the 
export demand. Great pressure is still being exercised by 
the constructional engineers to obtain supplies of joists 
and sections, and there is a demand for small prompt 
parcels to supplement existing contracts which cannot 
easily be placed. Recently meetings have been held 
between shipbuilders and steel makers with a view to 
improving supplies of materials, as a result of which it is 
expected that more regular deliveries will be made to the 
latter industry. The production of plates, although on a 
heavy scale, is well absorbed and there is difficulty in 
obtaining reasonable delivery owing to the large quantities 
going into use for Admiralty and merchant ship con- 
struction. The output of billets continues on a heavy 
scale and there are no complaints now from the re-rolling 
industry of operations being interrupted through a short- 
age of supplies. In fact, as a result of the large imports, 
plus the increased British production, some consuming 
firms are obtaining more billets than they can conveniently 
handle. In the Yorkshire district the situation remains 
practically unchanged. The most interesting develop- 
ment has been the reduction in the price of high-speed 
steel, which for 14 per cent. tungsten content has been 
reduced from 3s. 10d. to 3s. 6d. per pound, and for 18 per 
cent. tungsten from 5s. to 4s. 6d. per pound. The general 
impression was that as the producers were known to be 
holding stocks of tungsten bought at high prices the 
quotation for high-speed steel would not be lowered for a 
month or more. The demand for carbon and alloy steels 
is good, although rather lower than in the early part of 
last year. On the other hand, the demand for basic billets 
shows no signs of declining. 


Current Business. 

The re-designed and enlarged plate mill at the 
Dalzell Works of Colvilles, Ltd., Motherwell, has been 
put into operation. The South Durham Steel and Iron 
Company, Ltd., is to receive supplies of gas for its new 
rolling mills from the West Hartlepool Corporation. A 
new works has been built by the General Electric Company, 
Ltd., at East-lane, Wembley, for the production of ‘* Cold- 
air ’’ commercial and domestic electric refrigerators. The 
works will take more current than the Corporation at 
present supplies to all its municipal users. A contract has 
been entered into for fifteen years which provides that the 
Corporation will be indemnified against possible salary 
increases to the technical staff, owing to the higher 
output, as no profit accrues to the Corporation through 
the transaction at the rate agreed upon. The capital of 
Richardsons, Westgarth and Co., Ltd., marine engineers, 
of West Hartlepool, is to be reorganised and the company 
is to amalgamate with the North-Eastern Marine Engi- 
neering Company, Ltd., and George Clark (1936); Ltd. 
The proposals are to be considered at a meeting to be held 
shortly. William Denny and Brothers, Ltd., Dumbarton, 
have received an order from the London, Midland and 
Scottish Railway for a twin-screw motor vessel, and the 
same railway is to spend £56,000 on the installation of 
thirteen locomotive turntables at various points; whilst 
orders for 150 four-wheeled vans for the conveyance of 
motor cars have been given to the Metropolitan Cammell 
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Export quotations are 
be found on the next page. 


Carriage and Wagon Company, Ltd., Birmingham. 
Richardsons, Westgarth and Co., Ltd., have secured a 
contract from the Douglas (I.0.M.) Corporation for a large 
water-tube boiler and auxiliaries for a power station. A 
scheme for the building of new sidings at King George’s 
Dock, Hull, has been announced by the London and North- 
Eastern Railway. An expenditure of £40,000 will be 
involved. H, C. Sleigh (Proprietary), Ltd., of Melbourne, 
have placed an order for a steamer of 3500 tons dead- 
weight with the Burntisland Shipbuilding Company, Ltd. 
The Department of Overseas Trade announces that the 
following contracts are open for tender :—South African 
Union Tender and Supplies Board: sixty sets of steel 
wardrobe lockers, two in a set, and 145 sets of four in a 
set; supply and delivery of cable hauling equipment, 
comprising thirty-two screw type cable drum lifting jacks, 
sixteen mild steel spindles for use with the jacks, five 
double-purchase and five single-purchase crab winches 
(Pretoria, March 10th). 


Copper and Tin. 

Dull conditions continue to rule in the copper 
market, and the views of dealers fluctuate between 
pessimism and a mild optimism. There is certainly a 
tendency to clutch at straws and any suggestion that 
steps will be taken in the United States of an inflationary 
character are accepted here as an encouraging sign. In 
fact, the absence of any cheering news from America 
accounts in some measure for the lull which has developed 
in the electrolytic copper market during the past week, 
and which followed a period when hopes were entertained 
that the American administration was moving towards 
an understanding with the business interests in that 
country. American consumers are understood to resent 
the fact that they have to pay higher prices for copper 
than consumers in Europe. The American domestic 
quotation is held at 10 c., but the price c.i.f. Europe is 
about £1 below that parity. This supports the view 
which has been held here for some time that until pro- 
ducers make a drastic cut in the price to bring the American 
figure to European parity or even lower, buying in the 
United States will not be sufficient to enable them to raise 
their price. In markets outside America there has been 
a fair amount of buying, particularly by foreign govern- 
ments. Japanese and Russian purchases have been on a 
substantial scale, and some European markets have been 
buying. German consumers have not shown much interest. 
They appear to be well provided with copper, whilst 
at the same time there does not seem to be much foreign 
Exchange available for fresh purchases.... The tin 
market is passing through a period of uninteresting 
trading. Consumption would appear to be maintained 
at a fairly good level, but the big United States con- 
sumers continue to buy from hand to mouth. There 
is no doubt that supplies are reaching the market on a 
fairly liberal scale, although the figures for January show 
a decrease in the visible supply, according to Mr. W. H. 
Gartsen’s statistics, of 2783 tons to 19,614 tons. This came 
as a surprise to the market, as an increase of up to 1000 tons 
had been expected. There was a rise in the carry-over in 
the Straits from 825 tons at the end of December to 1070 
tons at the end of January, and an increase in the carry- 
over at the Arnhem smelter from 1709 tons to 2003 tons. 
The supplies during the month totalled 27,439 tons, whilst 
the deliveries amounted to 10,222 tons, of which 1189 
tons was credited to Great Britain and 5550 tons to the 
United States. 


Lead and Spelter. 


Dealings in the lead market have proceeded on 
steady lines, and for the time being there seems little likeli- 
hood of any important price movement in either direction. 
As is usually the case, when the market has such a stable 
appearance, consumers are content to cover their imme-’ 
diate requirements, as there is little point in buying 
forward. At times speculators have shown a slight interest 
in the metal, but the position does not encourage opera- 
tions of this description. The consuming industries on 
the whole appear well provided with work, and the 
demand from the cable makers is maintained at a very 
satisfactory level. On the other hand, the battery makers 
and motor car manufacturers, although they are taking 
good quantities, do not appear to be using so rauch as 
a month or two ago. There is no shortage of supplies in 
this market, and there have been good arrivals of Mexican 
lead, most of which has gone into bonded warehouse. 
The normal supplies of Empire lead, practically all of which 
passes into consumers’ hands, appear sufficient to meet 
the industrial demand for the time being. According to 
statistics issued by the Metalgesellschaft, the world’s smelter 
production of lead last year amounted to 1,653,762 tons 
(metric), compared with 1,455,344 tons in 1936.... A 
rather easy tone has ruled in the spelter market during 
the past week, although there has been no development of 
sufficient importance to cause a change in sentiment. 
For the time being this market appears to be drifting some- 
what aimlessly. The demand from the consuming indus- 
tries is on the quiet side, although Continental consump- 
tion is reported to be at a good rate. A certain amount of 
bull speculation has been noticeable at the lower levels. 
The movements in this market for some time past have not 
been sufficient to encourage a great amount of interest on 
the part of speculators. The most noticeable feature is 
the active demand for high-grade spelter for near delivery. 
Japan and Russia have both been in the market and have 
taken large quantities. It is the demand for g.o.b. metal 
which remains so colourless, and at the present range of . 
values it is probable that supplies of concentrates to the 
smelters will be affected, and that as a result of the decrease 
in the production of the metal the statistical position will 
improve. This, of course, will take time, and meanwhile 
there seems a prospect that uninteresting markets will rule. 
According to American statistics, the world’s production 
of spelter in December totalled 161,656 tons, the world’s 
output for 1937, including Spain, reaching 1,849,367 tons. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 
from associated British Steelmakers. 


PIG IRON. 


Home. 


Export. 


Foundry home prices except for Scotland less rebate of 5/-. 


(D/d Teesside Area.) 


N.E. Coast— eS @ a. £s.d 
Hematite Mixed Nos. ... 612 6... -- 
“ No. 1 613 0... 7.2% & 
Cleveland— 
WR. ok cera Cee ee 6 2 6 
No. 3 G.M.B.... Se ee ce 6 0 0 
No.4Foundry ... ... 510 0... 5 19 0 
Basic ee ae le _— 
MripLaNnps— 
Stafis— (Delivered to Black Country Station.) 
North Staffs Foundry... 5 11 0... — 
- » Forge oe Be |] -Oree he = 
Basic cb as’ er De BOO ae ee SO -- 
Northampton— 
Foundry No. 3 5 8 6 
Forge 5 5 6 - 
Derbyshire— 
No. 3 Foundry Sar ©. 
Forge 5 8 0 
ScoTLanp— 
Hematite, f.o.t. furnaces 613 0 .. _ 
No. 1 Foundry, ditto ... 6 0 6. —_ 
No. 3 Foundry, ditto ... 5 18 0. -- 
Basic, d/d Soe. -— 
N.W. Coast— | 613 0 d/d Glasgow 
Hematite Mixed Nos. ...| 6 18 6 Sheffield 
| 7 4 6 Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs aND YORKS— £ a d £s. d. 
Crown Bars 13 5 O = 
Best Bars 13 15 0 mn 
MipLanps— 
Crown Bars ... OR? ha. 
Marked Bars (Staffs) 15.15 0.. 
No. 3 Quality . 1112 6 — 
No. 4 Quality (as s — 
ScoTLanp— 
Crown Bars 13 ae 13 5 0 
Best... a3, 36 -4.3.. 13 15 0 
N.E. Coast— 
Guwittere 2. os OS Oe. 13 5 0 
Best Bars Neen | hoses , 2 13 15 0 
Double Best “ay ee Sa 14 5 0 
NortTseRN IRELAND AND FREE StTaTE— 
Crown Bars, f.o.q.... se BR aici. -- 
STEEL. 
*Home Export. 
LonDON AND THE SouTH— Sad Sy, @. ds 
I cess ne) ne ce 10 12 6 
aaa. at Pee 11 12 6 
Joists ete ee aden” oe ae 10 12 6 
Channels... .. ath Rs 10 17 6 
Rounds, Sin aie mp ta 58D: Oe 11 12 6 
=e under 3in. i2 0 @... 1115 0 
Flats, under 5in. ... ... 12 0 6*... 1115 0 
Plates, jin. (basis) ... 11 13 0... ll 0 0 
Se ES So ee ee en ll 5 0 
on reales: ia ph eee. 11 10 0 
a hin. .. So a 1115 0 
Un. fin. to on. int 
6 lb. per sq. ft. (8-G.)... 12 10° 0 .. 1210 0 
Boiler Plates, jin.... ... 12 3 0.. 12 2 0 
NortH-East Coast— Zs. d. 2's. d. 
err ke 10 12 6 
_ ee eee Ye 1110 0 
Ce ne | at ee 10 12. 6 
Channels... ... or bee a 10 17 6 
Rounds, Sin. ond ¥ wap AB OB: 11 12 6 
‘“ under 3in. wv RO BE GX. 1115 0 
Plates, jin. (basis) ... 11 8 0O.. ll 0 0 
= fyin. ... coon ek ll 5 0 
> BOs oes: chee. Soe ee 3s 11 10 O 
pa fein. .. -— i to ve 1115 0 
fin. to pales inl. 
ae per sq. ft. (8-G.)... 12 10 0... 10 0 
Boiler Plates, }in.... Eh 8e,.3 2 
MIDLANDS, AND LEEDs aND DistRict— 
£ «. d. £ s. d. 
Pe eee me, Se a 10 12 6 
a a ee omerreee . i WE” VReal 11 12 6 
Sie asd, thts tow IS Sas 10 12 6 
Channels... ... - ‘eee do Sas 10 17 6 
Rounds, Sin. onde up ... 13.$06°6 11 12 6 
- under 3in. coe SEO O*.... 1115 06 
Flats, 5in.andunder ... 11 18 0%... 11315" @ 
Plates, jin. (basis) ... 11 10 6... ll 0 0 
- BME nce, i. Se, Dies a 6.. 9 
os eee oe eS Oe ee 1110 0 
od fein. . ae oe ee 11 15 0 
Un. fein. to canal thaeh. 
6 lb. per sq. ft. (8-G.)... 12 10 O. 12 10 0 
Boiler Plates, jin.... ... 12 0 6. 12 2 6 


+ Export prices are for Empire Markets ; 








STEEL (continued). 

*Home. +Export. 
Guaseow anp Districr— £ sa d. £ a. d, 
Magen 8 ek, ean Bod 14 10 12 6 
Memes 6. AES a ag A 11 12 6 
One eke: Ee ee 10 12 6 
MIDI, oc igss  yece wae SN Ns 10 17 6 
Rounds, 3in.andup ... ll O 6.. 11 12 6 
a under 3in. sepa) ey, een 1115 0 
Flats, 5in. and under ... 11 18 0%... 1115 0 
Plates, jin. (basis) ... 11 8 0.. ll 0 0 
a Pe oe oe Beal ll 5 0 
be Bim 8 et DO 11 10 0 
oo Le ty eres 2 11 15 0 

Un. fin. to end ‘inal! 
6 Ib. per sq. ft. (8-G)... 12 10 O... ... 12 10 0 
Boiler Plates, jin. ae! er eee 12 2 6 
South Wa.es AREA— & ws ad. $8. 2 
8 8 Le 10 12 6 
ere eae ak nee a eR ee : it 12 6 
EEE kek oma: ake: CGR MEY cite det 10 12 6 
RPOIERE a 05S 95205) doe. Ee tes 10 17 6 
Rounds, 3in. and up ey ae) 11 12 6 
“ under 3in. «2 8 36.0%... 1115 0 
Flats, 5in. and under ... 11 18 0%... 11 15 O 
Plates, jin. (basis) .... 11 10 6 .. kl 0 @ 
rt gee ld ols NS Lees ll 5 6 
8 aR, SUPT pg 11 10 0 
dae AOA teks: ae Na 1115 0 

Un. in. to and inel. 
6 lb. per sq. ft.(8-G),.. 12 10 0... ... 12 2 6 
TRELAND—¥F.0.Q. BELFAST. Rest oF IRELAND. 
£ «a a & 
CT ere ee ee ee ee ll 8 0 
_ 5 a: oe ee 12 8 0 
POM acc Shed ees ee an Cee 1115 6 
Channels.. brig eee ee he OF 11 13 O 
Rounds, Sin. andup ... 12 5 6.. 12 8 0 
o under 3in.* ... 10 16 0O.. 10 16 0 
Plates, jin. (basis) ... 1113 0.. 1115 6 
oo ouiiinncs! yecdt ed Mbdials Onn, 12 0 6 
os Mis Ls OSLO as 12 5 6 
> a. ee ee 1210 0 
Un. #in. to jin. inel. iS es ae 12 5 6 


* Rounds and Flats tested quality ; U ntested 9/— less. 
OTHER STEEL MATERIALS. 


Home. Export. 

Sheets. ae i SS 
11-G. to 12-G., d/d . 1416 0 ..f.o.b. 13:10 0 
13-G., d/d gee: iat li ...f.o.b. 13:10 0 
14-G, to 20-G., d/d wnt AO LEO, Once De ee re 
21-G. to 24-G., d/d oy: A ED ee, eile 26 2.8 
25-G. and 26-G.,d/d ... 1610 0. ..f.o.b. 1415 0 


South Africa, 24-G., Basis £15 0s., plus 3% on invoice value ; 
Rhodesia, £15 10s.; Irish Free State, £16 10s., f.0.q. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
to 10 ewt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 


Home. £.... Bo. 
Achon lobe mn wp 5-2: ied ip isie. vast owen; eee {1B ADDO 
2-ton to 4-ton lots 18 17 6 
Under 2 tons 20 2 6 


Export : India, £19 Lbs. €.i. t; s. vat Africa, £17 15s. f.o.b., 
plus 3 p.c. invoice value; Rhodesia, £18 5s. f.0.b.; 
Irish Free State, £18 10s. f.0.q.; General, £16 15s. f.o.b. 
24-G Basis for all Gauges. 
Tin-plates. 
20 by 14 basis, f.0.b. Bristol Channel Ports, 22/6 to 23/-. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 


Billets. 100-ton lots and over, 35 to 100 tons, 5/— extra; less 
than 35 tons, 10/— extra. £ # a@. 
Soft (up to 0-25% C.), untested va; 6 °@ 
< tested a1 
Basic (0- 33% to 0-41% C.) Pei 812 6 
» Medium (0-42 to 0-60% C.) ... 9 2 6 
» Hard (0-61% to 0-85% C.) sees 912 6 
a »  (0-86%t00-99%C.) 2.50... ... 1052 6 
oe » (aver O-90%:6.) ii ..k tiene ce M0198. 6 
Rails, Heavy, 500-ton lots, f.o.t. deed Ae ee HD ct gs 
“ i f.0.t.. Biot E ; ee 9 2 6 
- FERRO ALLOYS. 
Tungsten Metal Powder -6/14 per lb. (nominal) 
Ferro Tungsten . 6/- per lb. (nominal) 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
= = 6 p.c. to 8 p.c. . £24 0 0 7/6 
- 2 8 p.c. to 10 p.c. . £24 0 0 7/6 
am oe Max. 2 p.c. carbon £36 0 0 11/- 
” ” » lp.c.carbon ... £38 5 0 11/- 
” ™ » 0-50p.c.carbon £41 0 0 12/-- 
» carbon-free ... 1/- per lb. 
Metallic Chromium bbe . 2/5 per lb. 


. £18 15 0 home 
. £12 0 Oscale 5/- p.u. 
. £17 0 Oscale 6/—p.u. 


Ferro Manganese (loose), 76 p.c. 
» Silicon, 45 p.c. to 50 p.c. 
75 p.c. ee 


” ” 


» Vanadium ; . 14/- per Ib. 
» Molybdenum ... ... 4/9 per lb.; 5/— forward 
» Titanium (carbon- nit te . 9d. per lb. 


... £185 to £190 per ton. 
. 8/6 to 8/9 per Ib. 


Nickel (per ton) 
Cobalt ood l des 





* Joists, Sections and Plates are subject to a rebate of 15s. to home users purchasing only 
for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, February 9th.) 


CorPER— 

i ge ge tad aan il ates A opie £39 0 Oto £39 2 6 
Three months... ... ... ... £39 5 Oto £39 6 3 
Electrolytic . £43 5 Oto £43 15 0 
Best Selected Ingots, d/d Bir- 

mingham £43 10 0 
Sheets, Hot Rolled £73 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 12}d. 123d. 
»  Brazed (basis) 123d. 124d. 
Brass— 
Ingots, 70/30, d/d Birmingham £35 10 0 
; Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 11}d. 11}d. 
»  Brazed... 134d. 13}d. 
Tin— 
SOE na ean wists . £181 15 Oto £182 0 0 
Three Months ... . £181 10 Oto £181 17 6 
SPELTER— 
oO Ee ee £14 2 6to £14 3 9 
Three Months ... £14 7 6to £14 8 9 
Leap— 
Cash ... $s £15 5 Oto £15 6 3 
Three Months .. £15 8 9to £1510 0 


Aluminium Ingots (British) ot 


FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— 
Navigation Unscreened 
Hamilton Ell 
Splints 

AYRSHIRE— 
(f.0.b. Ports)—-Steam 
FIFESHIRE— 

(f.0.b. Methil or Burntisland)— 
Prime Steam . P : 
Unscreened Navigation 

LorHIaANs— 

(f.0.b. Leith)—Hartley Prime... 

Secondary Steam ... bad 


ENGLAND. 
Sours Yor«suize, Hutr— 


B.S.Y. Hards... 
Steain Screened 


NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 
» Second... : 
» Best Small... 
Unscreened 


Dora#am— 
Best Gas... ... 
Foundry Coke 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/- to 29/6 
South Yorkshire ... 25/6 to 27/6 
Seconds ... . 22/-to 24/- 
CarnpirrF— SOUTH WALES. 
Steam Coals : 
Best Admiralty ae. 
Best Seconds .. se 
Best Dry Longs 
Ordinaries ‘ 
Bunker Smalls 
Cargo Smalls ... 
Dry Nuts “twee 
Foundry Coke 
Furnace Coke 
Patent Fuel ... 


SwaNnseEa— 
Anthracite Coals : 
Best Large ... . : 
Machine-made Cobbles 
Nuts ¥e 4 
Beans 
Peas be a aeee 
Rubbly Culm... 
Steam Coals : 
Large Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 


£100 to £105 


Export. 
21/ 
23/- 
25]- 


20/- 


19,6 to 20/- 
20/- to 21h 


18/6 to 19/- 
18/- 


22/6 to 23/- 
20/6 to 21/- 


19/- to 20/- 
18/6 to 19/- 
18/6 to 19/- 
18/— to 19/- 


22/ 
36/- to 42/6 


25/- 
25/- 

25 /- 
25/- 
19/~ to 19/6 
18/— to 19/6 
27/- to 28/- 
47/6 to 60/- 
42/6 to 43/- 
26/- 


38/- to 41/- 
41/- to 51/- 
40/- to 50/- 
33/- to 36/7 
26/- to 29/6 
15/- to 16/- 


20/- to 25/~ 


Exclusive of Government tax of 1d. per gallon. 


ix Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil vomit aed: | mare cree 


Per Gallon. 
33d. 
44d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
The Labour Charter. 


THE Parliamentary Labour Commission is losing 
no time in revising clauses in the six Bills to which objec- 
tion has been taken, either by employers or by the unions. 
It has completed the hearing of the employers’ confedera- 
tion and the C.G.T. as well as of other groups of workers 
and employers, and in the course of these discussions there 
was no evidence of the two parties coming into closer 
agreement. The discrepancies widened when Monsieur 
Jouhaux, the general secretary of the C.G.T., went beyond 
the limits he had fixed to the charter by putting in claims 
for the entire Socialist programme of labour reforms. 
The Bills would have given him all he wanted if they had 
not imposed precise limitations. He therefore put forward 
demands including the automatic wages sliding scale, 
which Monsieur Chautemps had declared he would not 
accept. The Labour Commission is composed mostly of 
Socialist deputies, and of the six members who are to 
report upon the Bills, three are Socialists and three Com- 
munists. The draft charter was being modified in the 
manner indicated by Monsieur Jouhaux when Monsieur 
Chautemps intervened and declared that if the Bills were 
altered in their essential lines he would have nothing more 
to do with them. This meant that a political crisis would 
have wrecked the charter. So far therefore as the wages 
sliding scale was concerned, the Commission proposed 
that wages should be adjusted whenever the cost of living 
rose by at least 5 per cent., and Monsieur Chautemps 
accepted this amendment on condition that any advance 
in wages should be fixed by an arbitrator who would take 
into account the economic situation of the employers 
concerned. The President of the Council refuses to allow 
wage advances to become automatic in a manner which 
would interfere with and even destroy industrial activity. 
The Communists refused to accept this amendment, which 
was adopted by a majority. Arbitration procedure was 
also modified at the instance of Monsieur Jouhaux, who 
wanted arbitrators to be selected by Prefects of the 
Departments, and the Commission decided that while 
arbitrators shall be chosen by Prefects in disputes involving 
employers of less than 1000 men, the selection will be left 
to the Minister upon whom depends the industry in ques- 
tion when more than 1000 hands are employed. The 
Commission expects to complete its revision of the six 
Bills in time for a debate in the Chamber of Deputies by 
the end of the month. 


Suppression of Local Railways. 


The National Railway Company admits that it 
can hardly expect to make more economies than the old 
companies did except by centralising the administrative 
and most of the technical services and pooling orders for 
rolling stock so as to distribute them in larger individual 
quantities. Economy due to the suppression of local lines 
that fail to pay their way has long been linked up with the 
problem of co-ordinating road and rail traffic. Under this 
arrangement the National Railway Company notifies to a 
Department—which is similar to a county—the lines that 
should be closed, and the technical committee of that 
Department presents a report to the General Council, 
which is authorised to transfer the traffic to the Depart- 
ment after it has signed a convention with owners of 
motor omnibuses under conditions imposed by the decree. 
The Department is responsible for the local traffic arrange- 
ments in a manner that will protect the interests of the 
National Railway Company, notably by fixing rates and 
fares to avoid competition and by linking up the road 
services as feeders to the railway. If a Department refuses 
to undertake the task, the Minister of Public Works can 
make other arrangements upon the advice of the Superior 
Transport Council. Already ten Departments have 
accepted the offer to organise public road transport services 
in collaboration with the technical committees on behalf 
of the Ministry of Public Works and the National Railway 
Company, and the company states that this will mean the 
closing down of 838 miles of local lines and a saving of 
something like 38 million frances a year in working costs. 
It is expected that during the present year 3726 miles of 
local lines will be replaced by motor omnibuses. 


Public Works. 


The steady increase in unemployment figures. 
which are approaching those of a year ago, despite addi- 
tional hands that had to be taken on in some occupations 
in consequence of the forty-hours week, has revived again 
the urgency of public relief works. In the building and 
some other trades the situation has hardly been worse 
than it is now, although the new financial arrangements 
to encourage building enterprise may be the beginning of a 
period of relative activity, but the general industrial 
weakness has lessened employment, while bringing profit 
in the form of higher wages to those men who are in work. 
The only sound remedy for unemployment is obviously 
to give industry a chance of developing, and the aim of 
the Government is to bring about some economic stability 
that will revive confidence, but there is little hope of much 
being done in this direction until the labour problem is 
finally solved. Public works would do something for 
temporary relief if national finance were sufficiently sound 
to allow of more sacrifice being made for undertakings in 
the public interest, and the programme of such works is 
important enough to keep down unemployment if it could 
be carried through in its entirety. The vast credits voted 
during the past six or seven years have served a useful 
purpose in improving roads, extending and equipping 
harbours, and carrying out works of national and social 
value. Financial sacrifices continue to be made, but they 
are limited by the policy of retrenchment which is imposed 
on the Government by its efforts to stabilise national 
finance. It is not known yet what will be the full extent 
of the credits available for public works during the present 
year, and many undertakings are being held up until the 
situation becomes clearer, notably the construction of a 
large number of bridges which form part of the road 


British Patent Specifications. 


When an i tion is com icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifi 
Sale Branch, 25, S: 
le. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 
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INTERNAL COMBUSTION ENGINES. 
476,931. June 18th, 1936.—Exuavusr Pires, T. D. Kelley, 17, 


Sandhills, Wallington, Surrey. 
The inventor fits a cone over the end of the exhaust pipe and 


N°476,931 
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centres it by the clip A and three set screws B. The cone is 
arranged so that as the vehicle moves a draught blows into its 
large end and produces an ejector-like action that sucks out 
the exhaust.—December 20th, 1937. 


FURNACES. 


476,998. June 17th, 1936.—CasE-HARDENING FURNACES, 
Bayliss, Wiley and Co., Ltd., and C. T. Bayliss, Tyseley 
Works, Rushey-lane, Tyseley, Birmingham, 11. 

In this furnace comparatively small iron or steel articles are 
case-hardened continuously. Into the furnace there are built 
several heating tubes, one of which is shown at A. The articles 
are dropped into these tubes at the openings B, either from a 
hopper or by hand, and are pushed forward by the plungers C 


N°476.998 





operated by cams D. The cams for the several plungers are put 
out of step, so that all the heating tubes are not fed simul- 
taneously. The articles are coated with carburising material 
by passing under the box E and, after passing through the 
furnace, slide down the shoot F into the quenching bath G. 
The length of the furnace and the rate of operation of the cam 
are, of course, so chosen as to give the requisite length of treat- 
ment.—December 17th, 1937. 


477,285. June 18th, 1936.—Wasre Heat Recovery InstTauta- 
TIONS, Spencer-Bonecourt, Ltd., 32-33, Farringdon-street, 
London, E.C.4, and W. Gregson. 

This is a scheme for utilising to the utmost the heat of waste 
gases coming from metallurgical furnaces and such like plant. 
Three arrangements are indicated diagrammatically. In Fig. 1, 
A is the furnace from which the waste gases go to B—a hot 


N°477,285 








Figg 2. Taam 7 Tan 7 
+—--, —- 
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air engine—which performs useful work. They then go on to 
a waste heat boiler C, which generates steam for process work. 
Fig. 2 shows an arrangement where the gases in the furnace have 
no positive pressure, so a blower D driven by the hot air engine is 
used to circulate the gases. In Fig. 3 superheaters between 
A and B and B and C are arranged in the circuit to reheat part 
of the gases passing through the boiler. In this case the blower 
D may or may not be included.—December 20th, 1937. 


CRUSHING AND GRINDING. 


477,183. October 2nd, 1936._-A DIsINTEGRATING AND SCREEN- 
ING MAcHINE, G. M. Tyler, Woodside Cottage, Lipson, 
Plymouth. 

This machine is intended for disintegrating artificial manure 





improvement schemes. 





shaft C. The space above the arms is enclosed by conical walls 
D and E, which prevent lumps from being thrown off before 
they are properly broken up. Below the beaters there is a 
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conical disc F and below that a fan G. The dise throws the 
powder off through the sereen H and the tailings are delivered 
at J.—December 23rd, 1937. 


MACHINE TOOLS AND SHOP APPLIANCES. 


476,885. June 16th, 1936.—-A PLumBers’ Toor, R. J. Minns, 
75, Rosamand-road, Bedford. 

This tool is intended for inserting unions in the end of lead 
pipes while they are under pressure. The pipe is first bell- 
mouthed by the tool shown in Fig. 1, while the water is carried 
away by a hose connected with the nipple A. The union B— 
see Fig. 2—is slipped on to the inserting tool and is held in 


N°476,885 





place by the nut C and spring fingers D. The tool is then quickly 
thrust into the pipe and the rubber washers E expanded by the 
screw F and inner tube G to cut off the water. When the wiped 
joint H has been made the tool can be withdrawn by slacking 
off the rubber stopper, and a valve can be then attached to 
the union.—December 16th, 1937. 


BUILDING. 


471,017. November 3rd, 1936.—BreakwarTers, J. Whitmore, 
23, Ashley-avenue, Belfast. 

The inventor proposes to reduce the impact of waves on break- 
waters and such like structures by a system of air cushioning. 
On the face of the breakwater there is provided a multitude of 
open-mouthed cells, which face in the direction of the prevailing 
winds. The cells are arranged in tiers, as shown in the drawing, 
and the openings are staggered vertically in successive rows. 


N°471.017 











The waves entrap air in these cells and compress it so that the 
cushioning effect gently brings the water to rest. Partway 
along the upper side of the cells there is made a small opening, 
through which air is forced during the first part of the entrance 
of the wave. This air bubbles up through the water above and 
helps to check the impact of the wave on the next higher cell. 
The cells are inclined downwards so that the receding wave 
will wash out any débris.—Augqust 26th, 1937. 


METALLURGY. 


477,181. September 2nd, 1936.—SinTERED Harp METALiic 
AtLoys, W. H. Hatfield, Brincliffe House, Osborne-road, 
Sheffield, 11; and H. Burden, 2, Collegiate-terrace, Moor- 
gate, Rotherham. 

This invention relates to the manufacture of sintered hard 

metallic alloys comprising hard metallic carbides, such as 

those of tungsten, tantalum, titanium, molybdenum, chromium, 
and vanadium, bonded by metals or alloys of lower melting 
point, such as cobalt, nickel, or iron. The invention aims 
at imparting to such alloys a structure which increases the 
strength of the alloy, particularly with regard to the resist- 
ance to shock. Tungsten carbide, tungsten, and carbon in 
appropriate proportions, e.g., in the ratio 184 to 12, are mixed 
thoroughly in a ball mill and the mixture is then heated to a high 
temperature, e.g., 1400-1600 deg. Cent., for a suitable time, e.g. 
two or three hours, in an inert or reducing atmosphere. The 
carbide so produced is then ground in a ball mill to a very fine 
powder and thereafter the bonding material e.g., 2-30 per cent. 
of cobalt, nickel, or iron, is added and the mixture is again 
ball milled. The powder is then pressed into a block and highly 
sintered, say, at a temperature of 1400-1700 deg. Cent. Samples 
of the sintered material when produced according to the above 

example and subsequently broken for test, have shown a 

fracture which is covered with dark coloured specks, due to the 





and such like materials, which may contain large lumps. The 
work is effected by two sets of beater arms A and B on a vertical 





presence of microscopic particles of graphite which are formed 
during the cooling of the sintered blocks by decomposition of 
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the carbide. These particles, although minute, represent dis- 
continuities in the structure of the alloy and thus tend to make 
it weak and brittle. According to the invention, the formation 
of the graphite constituent is avoided or substantially restricted 
by effecting a rapid cooling in air or gaseous atmosphere of 
the sintered product from the sintering temperature—usually 
of the order of 1400-1700 deg.—to a temperature in the region 
of 200 deg. Cent. Preferably the conditions under which the 
cooling is carried out are such that the drop in temperature to 
about 200 deg. Cent. is effected in a period not exceeding about 
four minutes. The method adopted is to push the sintered 
material rapidly out of the sintering furnace into a water-cooled 
chamber. While the blocks are being pushed from the furnace 
they are maintained in a reducing or inert atmosphere. Pre- 
ferably the blocks of alloy are packed in graphite powder in 
graphite boats.—December 23rd, 1937. 


477,291. June 23rd, 1936.—THe CrentriruGaL CasTING OF 
Cast Iron Press, Professor Eugen Piwowarsky, 1, Intze- 
strasse, Aix-la-Chapelle, Germany. 

In order to produce centrifugally cast pipes which have 
very great tensile strength and an unusually high resistance 
to shock, it is proposed to cast the pipes in moulds, preferably 
in cooled moulds, of a cast iron containing less than 2-4 per 
cent. of carbon, and in which the sum of ihe contents of carbon 
and silicon varies between 3 and 4 per cent., and to heat to 
incandescence the pipes produced from this metal after the 
centrifuging operation. It has been found thet the tensile 
strength, and more particularly the resistance to shock of these 
pipes, can be still further increased by subjecting the pipe 
for a period of forty-five minutes to one hour to an improving 
heat treatment carried out at temperatures lying between 
200 deg. and 600 deg. Cent., preferably between 250 deg. and 
350 deg. Cent. Experiments have shown that it is possible to 
obtain centrifugally cast pipes that are practically resistant to 
corrosion, and that also exhibit, even after incandescence, 
coefficients of resistance to shock of over 3 m/kg., and after the 
improving heat treatment coefticients of over 4 m/kg.— December 
23rd, 1937. 


MISCELLANEOUS. 


476,890. June 16th, 1936.—CycLtone CLAssIFIERS FoR Dust, 
Nortons (Tividale), Ltd., Hecla Works, Tipton, Stafford- 
shire, and C. G. McKeown, 34, Oakham-road, Dudley. 

This classifier is claimed to give a more efficient classification 
of air-borne dust particles than is usual. It is of the normal 
eylindro-conical form and has a tangential inlet A. The outlet 

B is connected with a suction fan. Inside the cone there are 

fixed plough-like baffles C C, while there is a double-ended cone 


N°476,890 

















D on a spider E at the bottom. At the outlet there is an adjust- 
able valve F for the admission of auxiliary air. The outlet itself 
is controlled by the rotary valve G. The particles sliding down 
the sides of the cone are thrown off by the ploughs into the 
rising air current and any entrained fine dust is carried away. 
By adjusting the valve F the degree of classification can be 
determined. The coarse particles are discharged through the 
valve G.—December 16th, 1937. 
477,010. June 19th, 1936.—Roap-markine Srups, W. H. 
Quick, Abbotsford, 75, Romilly-road, Canton, Cardiff. 
This road-marking stud is made in three separate parts, so 
that it may readily adapt itself to the camber of the road, and 
remain secure. The visible part is formed by the metal plate A, 
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which is preferably square. It is held down to the road by the 
semi-spherical headed pin B, driven into a fibre plug C set in 
the road. The pin is grooved to increase its grip, and the plate 
has a tapered square boss D to prevent it turning under the 
action of traffie.—December 20th, 1937. 


477,008. June 18th, 1936.—Masses or So.ipiriep ALCOHOL 
AND MEANS FOR PREPARING SAME, A, C. S. Micheletti, 
Villa Bella Vista, Chemin des Tignes, Le Cannet (Alpes 
Maritimes), France. 

This invention has for its object a method for preparing blocks 
of alcohol of all shapes and sizes, adapted to burn without 
melting and not requiring to be held by the walls of a 
container. The inventor first dissolves a comparatively 
small proportion of a fatty acid in alcohol and adds to this acid 
a base capable of forming an alcohol-soluble salt of the acid. 
Alternatively, a preformed salt of the fatty acid may be dis- 
solved in the alcohol. If at this moment part of this mixture 


is removed and submitted to cooling, it would form a solid 
But if it were ignited it would spread at once and the 


Inass, 





alcohol would flow with the solution of the salt of the fatty acid. 
In order therefore to remove this drawback there is added to the 
solution, when solution has been pleted tant stirring, 
a metal salt capable of forming, under the conditions prevailing 
in the solution, an insoluble metal hydrate which precipitates, 
the hydrate being capable of reacting by double decomposi- 
tion, during combustion of the block formed, with the salt of 
the fatty acid. There is then slowly produced a non-fusible 
salt and finally an oxide. The solid alcohol thus obtained burns 
rfectly with a regular flame without melting or spreading. 
example: There is dissolved when hot 2-50 es of stearic 
acid in 100 c.cm. of ethyl alcohol and there is added 1-5 c.cm, of 
a solution of soda (NaOH) at 36 deg. Bé ; then there is added to 
the still hot mixture 0-5 grammes of copper nitrate Cn(NO,),, 
which forms copper hydrate. The whole is allowed to cool and 
there is obtained a solid mass showing the above-mentioned 
advantageous properties.—December 20th, 1937. 











Forthcoming Engagements. 


Secretaries of Institutions, Societies, &e., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


To-pay. 

CHEMICAL ENGINEERING GRoup.—Burlington House, Picca- 
dilly, W.1. ‘‘ Diatomaceous Silica as Applied to Filtration 
Problems,” F.G. Salmon. 8 p.m. 

Inst. OF MECHANICAL ENGINEERS.—-Storey's-gate, S8.W.1. 
Informal meeting. ‘‘ The Application of Conveyors in Industry,” 
N. V. Kipping. 

Inst. OF MetTats: SHEFFIELD Locat Section.—-Non-ferrous 
Section of Applied Science Department of the University, St. 
George’s-square, Sheffield. ‘ Large Non-ferrous Castings,” 
J. E. Hewson. 7.30 p.m. 

Inst. oF SaniTaRy ENGINEERS.—Caxton Hall, S.W.1. 
“* Structural Precautions and Shelter Protection in Air Raids,” 
Colonel W. Garforth. 6.30 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—AMining Inst., Newcastle-upon-Tyne. ‘‘ Shipbuilding Practice 
Abroad,” Dr. J. Montgomerie. 6 p.m. 

Satrurpay, Fes. 12ru. 

SrePHENSON Locomotive Soc: Mipianps-NoRTHERN.—4, 
Bury Old-road, Manchester, 8. ‘‘John Ramsbottom and His 
Locomotives,” F.C. Hambleton. 6.30 p.m. 

Monpbay, Fes. l4rua. 

Enernegers’ GERMAN CIRCcLE.—Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. “Der Hafner Tragschrauber" 
(The Hafner Gyroplane), Herr R. Hafner. 6 p.m. 

Inst. or Crviz ENGINEERS: NoRTHERN IRELAND Assoo.— 
Queen’s University, Belfast. “‘ Examples of Sewage Disposal 
into River and Sea in Northern Ireland,” G. M. Taylor. 6.15 p.m. 

Inst. oF Metats: Scottish Locat Secrion.—Inst. of 
Engineers and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. ‘‘ Some Notes on Aluminium Alloys in Road Trans- 

ort,” G. Mortimer. Joint meeting with the Inst. of Automobile 
ingineers, Scottish Centre. 7.30 p.m. 

STEPHENSON Locomotive Soc.—King’s Cross Station, 
London, N.1. ‘‘ Men and Engines,” H. E. Freckleton, L.N.E.R. 
6.30 p.m. 

Turspay, Fes. 15TH. 

British Assoc. oF REFRIGERATION.—Inst. of Marine Engi- 
neers, 85, The Minories, E.C.3. ‘* Lubrication Problems in 
Refrigeration Work,” a symposium. 6.30 p.m. 

Inst. or Crvit ENGINEERS.—Great George-street, West- 
minster, 8S.W.1. ‘‘ The Deformation and Fracture of Metals,” 
H. J. Gough and W. A. Wood. 6 p.m. 

Inst. or Crvit ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—The North of England Institute of Mining 
and Mechanical Engineers, Westgate-road, Newcastle. ‘‘ Sewage 
Disposal,” J. W. Shiell. 7.30 p.m. 

Iron AND Steet Inst. anpD LINCOLNSHIRE IRON AND STEEL 
Inst.—Modern School, Cole-street, Scunthorpe. ‘‘ Hot Metal 
Practice in Five Shops on the North-East Coast,” W. Geary. 
7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West George- 
street, Sheffield. ‘‘ Industrial Measuring,” T. Curson. 7.30 p.m. 

UNIVERSITY COLLEGE ENGINEERING Soc.—Botanical Theatre, 
University College, Gower-street, W.C.1. “Fifty Years of 
Engineering,” Sir Thomas Hudson Beare. 5.30 p.m. 

WEDNESDAY, Fes. 16TH. 

CHARTERED Surveyors’ Inst.—l2, Great George-street, 
8.W.1. ‘Special Problems of the Quantity Surveyor Outside 
London,” T. Cuthbertson Hill; ‘“ Pitfalls in the Path of the 
Quantity Surveyor,” B. C. Coffin. 8 p.m. 

Inst. or British FoUNDRYMEN: LANCASHIRE BRANCH.— 
Engineers’ Club, Albert-square, Manchester. ‘‘ Some Points 
in Non-ferrous Foundry Practice,’ A. Phillips. 7.30 p.m. 

Inst. or Civi. ENGINEERS : Assoc oF LONDON STUDENTS.— 
Great George-street, Westminster, S.W.1. ‘‘ Long-span Suspen- 
sion Bridges,” Prof. C. E. Inglis. 6.15 p.m. 

Inst. oF (Crvit ENGINEERS: MANCHESTER AND DIsTRICT 
Assoc.—Manchester Literary and Philosophical Soc., 36, 
George-strect, Manchester. ‘‘ The Planning and Organisation 
of Building Works,” T. P. Bennett. 6.45 p.m. 

Inst. or Civi. ENGINEERS: NEWCASTLE-ON-TYNE AND 
District Assoc.—Stockton-on-Tees Co-operative . Society’s 
Café, Wellington-street, Stockton-on-Tees. ‘‘ The Design of 
Engineering Structures in relation to their Appearance,”’ J. G. 
Jefferson. 7 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS : 
GRADUATE SeEcTion.—Bolbec Hall, Newcastle-on-Tyne. 
** Velox Boiler,” G. Swallow. 7.15 p.m. 

THurspay, Fes. 177TH. 

Inst. oF ENGINEERS IN CHARGE.—2, Savoy-hill, - 
‘* A Review of Recent Progress in Electric Lighting Practice,” 
W. J. Jones. 7.30 p.m. . 

Inst. or StructurRAL ENGInEERS.—Inst. of Civil Engineers, 
Great George-street, 8S.W.1. *‘ London’s Building By-laws and 
After,” H. Berry. 6.30 p.m. 

Rattway Crus.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. Annual general meeting. “ Railways and Law,” 
K. Brown. 7.30 p.m. 

Fripay, Fes. 187ru. 

Inst. or CHEMICAL ENGINEERS.—Hotel Victoria, Cumberland- 
avenue, W.C.2. Annual corporate meeting, 11 a.m.; annual 
dinner, 7.30 p.m. 

Inst. oF MrcHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Annual general meeting. ‘‘ The Development of Single-bucket 
Excavators,” W. Savage. 5.30 p.m. 








BrrMincHaM Looat Srcrion.—James 


Inst. oF METALS: 
‘* Water-cooled Moulds,” 


Watt Memorial Inst., Birmingham. 
Karl Scherzer. 7 p.m. 
Nortu-East Coast Inst, or ENGINEERS AND SHIPBUILDERs. 
—Sunderland Technical College, Green-street, Sunderland. 
“Modernising the Motor Vessels ‘Silverpine’ and * Silver 


larch.’”? R. C. Thompson. 7.15 p.m. 
Sarurpay, Fes. 197. 
STEPHENSON Locomotive Soc: NEWCASTLE ARBA. 


Y.M.C.A., Newcastle-upon-Tyne, A Railway Ciné Show, W. B. 


Greenfield. 6.30 p.m. 
TuEsDAY, FEB, 22ND. 

Inst. or Civit Enainerers.—Great George-street, West- 
minster, S.W.1. ‘‘ The Galloway Hydro-electric Development, 
with special reference to the Constructional Works,” William 
Hudson and J. K. Hunter; ‘ The Galloway Hydro-electric 
Development, with special reference to the Mechanical and 
Electrical Plant,’”’ William Hawthorne and F. H. Williams ; 
and “ The Galloway Hydro-electric Development, with special 
reference to the Interconnection with the Grid,” R. W. Mountain. 
6 p.m. 

Inst. or Civit. ENGINEERS : 
SHIRE Assoc.—'The Engineers’ 
“The Boulder Dam,” 6.30 p.m. 

Inst. or ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—-39, 
Elmbank-crescent, Glasgow. ‘‘Some Factors Affecting the 
Yield Point in Mild Steel,” Prof. G. Cook. 7.30 p.m. 

SHEFFIELD METALLURGICAL Soc.—-198, West George-street, 

WwW... ©: 


Sourn WaLEs AND MonMoutH- 
Inst., Park-place, Cardiff. 


Sheffield. ‘‘ Photo-elasticity for the Metallurgist,” 
Heselwood. 7,30 p.m. 
WeEDNEsDAY, FEB, 23RD. 
Inst. oF Civit ENGINEERS: BIRMINGHAM AND DtstTrRicr 


River Trent Catchment Board, Derby-road, 
Nottingham. Joint meeting with the East Midland District 
Branch of the Inst. of Municipal and County Engineers. ** The 
Flood Problems of the Midlands,” W. H. Haile, at 3.15 p.m.; 
“The Design and Operation of the Coleshill Sewage Disposal 
Works of the Birmingham Tame and Rea District Drainage 
Board,” F. C. Vokes, at 5.30 p.m. 

Inst. or Locomotive Enotnerrs.—Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. “ Balancing and its Effects 
on the Locomotive and the Bridges,”” D. C. Brown. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH. 
University, Sheffield. ‘‘ Hot Forging Machines,” C. L. Forbes. 
7.30 p.m, 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2, ordinary 
meeting. ‘‘ Reclamation of Tidal Lands,’’ Oscar Borer, 8.15 p.m. 
THurspay, Fes. 247TH. 

Inst. OF MECHANICAL ENGINEERS: NORTH-WESTERN 
Brancu. Engineers’ Club, Albert-square, Manchester. ‘* Operat- 
jng Experience and its Influence on the Design and Manufac- 
ture of Steam Turbines,” C.D, Gibb. 7.15 p.m. 

Inst. oF MECHANICAL ENGINEERS: YORKSHIRE BRANCH. 


Assoc.—At 


Hotel Metropole, Leeds. Thomas Hawksley Lecture. *‘‘ The 
Gas Engine and After,” F. W. Lanchester. 7.30 p.m. 
Fripay, Fes. 257TH. 
Inst. OF MECHANICAL ENGINEERS : STEAM GROUP.—Storey’s- 


ate, S.W.1. ‘* Pressure Distribution in a Convergent- Divergent 
ete Nozzle,” A. M. Binnie and M. W. Woods; “ The Effect 
of Circumferential Pitch of Steam Turbine Blades on Torque, 
as Compared with the ‘ Biplane Effect’ on the Lift of Aero- 
foils,” R. Dowson, 6 p.m. 

Inst. oF MECHANICAL ENGINEERS: WESTERN BRANCH, 
Merchant Venturers’ Technical College, Bristol. ‘* Develop- 
ments in Ship Propulsion,” Major P. L. Jones. 7 p.m. 

MaNOHESTER Assoc. OF ENGINEERS.—Engineers’ Club, 
Albert-square, Manchester. ‘‘ Planned Publicity for Engineer- 
ing Products,” F. Rowlinson. 7.15 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBULLDERS. 
—Mining Inst., Newcastle-on-Tyne., ‘Special Steels and their 
Application to Engineering and Shipbuilding,” Dr. T. Swinden. 
6 p.m. 

Monpay, FEB. 28TH. 

Inst. or Exectricat ENGINEERS.—Savoy-place, W.C.2. 
“* Widening Scope of Electrical Meters and Instruments,” G. F. 
Shotter. 7 p.m. 

Royat Soc, or Arts. 
Smithells, 8 p.m. 


Lecture, ‘‘ Gases and Metals,’’ Colin J. 


Tuespay, Marcu Ist. 

or Crvit ENGINEERS.—Great George-street, West- 
minster, 8.W.1, Joint meeting with ‘the Institution of Auto- 
mobile Engineers and fifteen other bodies. A symposium of 
papers on “The Essential Road Conditions Governing the 
Safety of Modern Traffic.” Section 1, “ Road Planning,” by 
Thomas Adams, D.Eng.; Section 2, ‘“‘ Road Construction,” by 
C. Howard Humphreys, T.D., M. Inst. C.E.; Section 3, “* Road 
Illumination,” by L. J. Davies and G. 8. Lucas. 7 p.m. 

Junior Inst. or EncineERS.—Inst. of Civil Engineers, Great 
George-street, 8.W.1. ‘‘ Essential Road Conditions Governing 
the Safety of Modern Traffic,” a symposium. 7 p.m. 


Inst. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


Mr. W. H. Lunp, for several years in charge of the lamp 
department of Desmo Ltd., of Birmingham, has joined the 
British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C.2. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 








SuNBEAM COMMERCIAL VEHICLES, Ltd., has received from 
the Wolverhampton Corporation Transport Department a 
further order for six four-wheel chassis. The fifty-four-seater 
double-deck bodies will be constructed by Park Royal 
Coachworks, Ltd. 








CALENDARS, DIARIES, &c. 





HARLAND AND Wo rr, Ltd., Belfast.—Wall calendar. 

British OxyGen Company, Ltd., Thames House, Millbank, 
8.W.1.—Calendar and memo pad. 

WEtIN-MaAcLACHLAN Davits, Ltd., 525, Grand Buildings, 
Trafalgar-square, 8.W.1.—Refill for desk calendar stand, 

RANSOMES AND Rapier, Ltd., Waterside Works, Ipswich.— 
Monthly wall calendar showing past, present, and next months. 





Printed on thin paper for overseas circulation. 
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LONDON, 


FRIDAY FEBRUARY 


18, 1938. 








PUBLIC NOTICES. 





PUBLIC NOTICES. 





HEA 


TING. 
he Commissioners of 


His Majesty’s Works, &c. 
prepared to_ receive TENDERS before 
11 a.m. on Friday, 4th hare. 1938, for 
HEATING and HOT ATER 1 neat 
, VICES at Grimsby Head post O 

Drawings, specification, a copy of “the 
conditions and form of contract, bills of quantities, and 
forms for Tender may be obtained from Room Ct 
Third Floor, H.M. Office of Works, London, 8. W.1, 
on payment of One Pound (cheques payable to The 
commissioners, H.M. Office of Works). The sums so 
paid will be returned to those persons who send in 
fenders in conformity with the conditions. 9798 








dmiralty. 

APPLICATIONS are Pane oy for 
APPOINTMENTS as TEMPORARY 
ASSISTANT CONSTRUCTOR in 
Royal Corps of Naval Constructors, for 
service under the Admiralty. 

2. Candidates must be suitably quali- 
field as Naval Architects, with experience in practical 
Shipbuilding and in a Design Office 

3. Salaries will be at fixed rates. “between £400 and 
¢550 per annum, according to qualifications and 
experience, but exceptionally well qualified candi- 
dates may be granted a special rate up to a maximum 
of £600. 

4. Forms of application may be obtained from the 
SECRETARY OF THE ADMIRALTY (C.E. Branch), 
Whitehall, London, 8.W.1, and must be returned not 
later than the 9th March, 1938. Those applicants who 
are regarded as possessing the requisite qualifications 
will be required to attend at their own expense before 
iu Interview Committee which will be held in London. 

5. The posts are temporary and non-pensionable, 
but it is expected that the period of employment will 
be less than 2 years. 9762 





not 





dmiralty. 
ASSISTANT CIVIL. 
REQUIRED in the Civil 

Chief’s Department. 
Candidates must be not less than 25, 
nor more than 40 years of age, and must 


ENGINEERS 
Engineer-in- 





either be Corporate Members of the 
Iustitution of Civil Engineers or have passed 
Sections A and B of the examination qualifying for 


Associate Membership or have taken a degree exempt- 
ing therefrom. 

The appointments will be for a probable duration of 
about three years. 

The salary will be £360 for the first year and £380 
and £400 for the second and third years respectively. 

Vacancies exist at Naval Establishments at home 
and abroad. Candidates may apply for either or both. 

Those appointed to Naval Establishments abroad 
will receive first-class and appropriate local 
allowances to meet the extra cost of living. Salary 
will start from date of embarkation. 

Applications, stating age, qualifications and experi- 
ence, to be addressed to the CIVIL ENGINEER-LN- 
CHIEF, Admiralty, 8.W.1. 

Envelopes to be marked ‘‘ A.C.E. February "’ on 
top left-hand corner. 9796 








dmiralty. 
4a COV EERE CHEE 'S 


R NT. 
ENGINEERING ASSISTANTS RE- 
QUIRED for Drawing-office Duties at 
the Admiralty and Outports. 
Candidates should have experience in 
Design and> Detailing of Steelwork, Reinforced 
or other branches of Civil Engineering. 





the 
Concrete, 
Salaries, £4 to £8 per week at the Admiralty, and 
£4 to £7 at the Dockyards, according to qualifications. 
The probable — of employment is from two 


to three years. Certain of the junior posts may lead 
to longer service. 

Applications, stating age and giving full particulars 
of training and details of experience, accompanied by 
testimonials (copies only), to be addresses to the 
CIVIL ENGINEER-IN-CHIEF, Admiralty, 8.W.1. 
Envelopes and applications to be marked on top left- 


hand corner “‘ Engineering Assistants.’ 9797 
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ivil Engineering 
ASSISTANTS REQUIRED for worx 

in the Drawing-office of the Directorate 
+ ee aed and Works at the War 
Oo 

Candidates should have had Drawing- 
office experience, preferably of Fortifica- 
tions Work; preference will be given to men with 
the requisite experience who have served in the Royal 
Kngineers. 

SALARY: £210 a year, rising by — 
ments of £12 for approved service to £320 a a 

The posts are temporary, but selected candidates 
will be considered for appointment to the pensionable 
establishment in the event of vacancies occurring, 
subject to yee qualifications for such appointment 
heing fulfilled 

Application home gptainable by pont mi from the 

UNDER-SECRETARY OF STATE The War 
Office, London, $.W.1, to be lodged by seth shar a 
1938. Quote Appts/71. 9783 


et oo ¥% 1 ° 
(Civilian Garrison 
ENGINEERS (TEMPORARY) RE- 
QUIRED for the Establishment for 
alee Services at Army Stations in 
Great Britain to fill vacancies expected 
to arise at an early date. 
Applications invited from candidates 





incre- 
r 








possessing recognised Paoeing or Architectural 
qualifications, such he t.. A.M.LE.E., 
A I. Mech. E., or A.R.L.B.A. ‘Diplomas, and having 


recent experience of Building and Constructional Work. 

Candidates should preferably be between 30 and 
45 years of age. Preference given to ex-Service candi- 
dates, other things being equal. 

Salary, £390 a year, rising by biennial inom 
of £25 for approved service to £490 a year. A higher 
scale of £440, rising similarly to £540, will be paid to 
Garrison Engineers over 30 years of age who are 
\.M.LC.E. or A.R.I.B.A., or, in the case of those 
mainly enviores ga bes awa or pian duties, 
who are A.M.1.E.E. or A.M.I. Mech E 

Application forms “obtainable by ‘post- card from 
the UNDER-SECRETARY OF STATE (C.5), ‘the 
War Office, ndon, 8.W.1, to be lodged not later 
than 4th March, 1938. Quote ‘‘ Appts. 72." 9781 





Nivil Service Com- 


MISSIO 
POST OFFICE ENGINEERING 
DEPARTME 


N‘ 

APPLICATIONS are INVITED for 18 
ee of PROBATIONARY  ASSIS- 

ENGINEER (Male) in the Post 
Office Regteentaes Department. Age limits 20-25 on 
ist March, 1938, with extension in certain cases. 
Commencing salary £275 if employed in London, 
£260 if employed in the Provinces. 

Candidates must possess high qualifications of a 
suitaple character acquired at an institution of 
University, rah Full ppartionlors are given in the 

ich, the forms on which 
applieations ‘eae be made, "‘—e obtainable from the 
SECRETARY, Ciyil Service Commission, ne. 
gardens, London, W.1. ie latest date for the receipt 
of completed application forme is 3rd March. 9470 
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‘Yrown Agents for the 


CUu IES 
COLONIAL Gov ERNMENT 
A INTMENTS. 
APPLICATIONS from qualified candi- 
Gates are INVITED for the following 


POSTS 

M/5731. ASSISTANT ENGINEER REQUIRED 
for the Malayan Public Works Service, for three years, 
with possible permanency. Salary 400 dollars a 
month, rising by annual increments of 25 dollars a 
month to 800 dollars a month. (The Government 
rate of exchange is now 2s. 4d. to the dollar.) 
children’s allowance is payable to married officers with 
children. Free passages, and subject to certain con- 
ditions for wife and family also. Liberal leave on full 
salary. Candidates, aged 23-26, must be Corporate 
Members of the Institution of Civil Engineers or hold 
an Engineering Degree recognised as granting ent 
tion from Sections A and B of the A.M.L.C 
#xamination; but students of the institution 
between the ages of 23 and 25 years, who have passed 
the A.M.I.C.E. Examination are eligible for appoint- 
ment. In either case, candidates should have had at 
least two years’ practical experience on Engineering 
Works after taking their degrees or completing 
articles, at least os Pn of which should have been 


spent in a Drawing- 

M/5670.-—-DRAUGH MISMLAN REQUIRED by_ the 
Government of Trinidad for the Public Works 
Department for two years. Salary, Trinidad dollars 
1920 a year (4.80 dollars equals £1). Free passages 
and leave on full salary. Candidates, age 25-40, must 
have a sound knowledge of the elementary principles 
and mathematics of Design ; a considerable knowledge 
of the characteristics and prices of Modern Building 
Materials ; a minimum of tive years’ recent experi- 
ence in the employment of a Chartered Civil Engi- 
neer, Architect, or Contractor, including at least six 
months on the Detailing of Steel Ferro-concrete 
Work ; and considerable experience of Taking Out 
and Preparing Bills of Quantities, in Estimating, and 
in Architectural Design. 

Apply at once by letter, stating age, whether 
married or oe and full particulars of qualifications 
and experieu and mentioning this paper, to the 
CROWN AGENTS FOR THE COLONIES, 4, Millbank, 
London, S.W.1, quoting the reference number against 
the appointment for which application is made. 

93 








TO ee UNDER BOX NUMBERS IN 
ATIONS OPEN SECTION. 

For the Senet of applicants, the Proprietors are 
prepared to insert brief notices that vacancies are 
filled, upon receipt of notifications from the Adver- 
tisers. These notices (limited to vy line) will be free 
of charge, and co-operation is asked for. 





PUBLIC NOTICES. 

\ echanical Draughts- 

MEN REQUIRED, preferavly with 

experience on any of the following types 
of work :— 

War Stores. 

Commercial (Chassis 

rs 


Vehicles or 





Jigs 

Applicants a, have had not less than three 
years’ workshop experience. Age 21 years to 30 years. 
Preference given to ex-Service men, other things being 
equal. Pay up to —, pe week, according to ability 
and experience. Pos are non-pensionable, but, 
subject to suitable qualideninen entrants are eligible 
for consideration for promotion and for appointment 
= 5 the esta should vacancies 
arise. 

Application forms obtainable by postcard from 
CHIEF SUPERINTENDENT OF ORDNANCE FAC- 
ree (Advt. No. 197), Royal Arsenal, —_ 
S.E. 705 








1 ae by H.M. 


FICE OF WORKS, TEM - 

RARY VIL ENGINEERING 
ASSISTANTS, Pe in London, for 
the Design and Detailing of Reinforced 
Structures and Mass Concrete 
also of Road and Drainage 
£6 to £9 per week, according to 
qualifications.—-Apply, giving age, experience and 
qualifications, to OFFICE OF WORKS, 

9761 


Room 65/IIf, Storey’s-gate, S.W.1 
Jar Department. 


\ A! tol om REQUIRED in 
the Electrical Engineering Branch of 
the Military College of Science, Wool- 





Works. Salary, 








wich. 

Candidates must be under 35 years of 

age. @ possession of a University 

Honours Degree and a know ledge of the Principles and 
Practice of Radio Communications is desirable. 

Salary scale, £300 a year, rising by £20 annually 
for approved service to £490 a year. 

The post is expected to last at least two years, and 
the Federated Superannuation Scheme for Universities 
will app 

Successful candidate will be required to take up his 
duties on or about 19th April, 1938, if possible. 

Application form obtainable by post-card fron 
THE COMMANDANT, Military College of Science, 

Barracks, Woolwich, 8.E.18, to be lodged not 
later than 8th March, 1938. 9782 


Jar Department. 

MECHANICAL DRAUGHTSMEN 
REQUIRED. Pay up to £5 5s. a week, 
according to panes ay or ell and 

rience. ~~ age 
pects of ioe’ to "higher posts 
hms by merit as vacancies occur. 
ts are non-pensionable, but a suitably 





Prese: Dos. 
qualified entrant — be eligible for consideration tur 
t 





sppeintasens should 
vacancies arise. In any case ~ -hrccaaea, will prob- 
ably last for at least 2 to 3 y 

di: should pos nt tke Higher National 
Certificate (Mechanical Engineering) or equivalent 
qualification and should have had workshop expe- 
rience and drawing-office experience, preferably in the 
preparation of designs and working drawings of any of 
the following :— 

Gun Carriages and Mountings. 

Guns and Mechanisms. 

Ammunition Stores. 

nks and Armoured Fighting Vehicles. 

Commercial Vehicle Chassis or Trailers. 

Smali Intricate Mechanical Mechanisms. 

Jigs and Too! 

Application forms obtainable by postcard from 
CHIEF SUPERINTENDENT of ORDNANCE FAC- 
TORIES (Advt. No. 196), Royal Arsenal, youess. 

equired by the 


8.E.18. 
R< Government of Sarawak for the 


Public Works Department for four years 
with possible permanency. Salary 375 
dollars a month, rising by annual incre- 
ments of 25 dollars a month to 775 
dollars a month. (The Government rate of exchange 
is now 2s. 4d. to the dollar.) Outfit allowance £30. 
Free passages and quarters and liberal leave on full 
salary. Candidates, aged 23-30, unmarried, must be 
Corporate Members of the Institution of Civil Engi 
neers or hold an Engineering Degree recognised as 
granting exemption from Sections A and B of the 
A.M.LC.E. Examination; but Students of the 
between the ages of 23 and 25 years. 
passed the A.M.IL.C.E. Examination are 
In either case, candidates 
saould have had at least two years’ practical experi- 
eace on Engineering Works after taking degrees or 
completing articles, at least one year of which should 





ENGINEER. 





lostitution 
who have 
el.gible for appointment. 





have been spent in a Drawing-office.—Apply at once 
by letter, stating age and full particulars of quali- 
fications and TG to the CROWN AGENTS 
FOR THE COLONIES, 4, Millbank, London, S. fF 
quoting M/5419. 9778 
. yy: P 

(Sambridge University. 

Toe Vice-Chancellor gives nuvtice that the 


Azectnimen Committee of the ape of Engi- 

eering will shurtly proceed PPOINT a 
U NIVE ERS(LY DEMONSTRATOR in “ENGINEERING. 
The appointment will be subject to the Statutes and 
Ordinances of the University. 

Candidates are requested to address any enquiries, 
and to send their applications with such evidence of 
qualification as they think fit, to Mr. J. W. LANDON, 
secretary of the Appointments Committee, Engineer- 
ing Lavoratory, Cambridge, on or before Wednesday, 
9th Maréh, 1938. P1050 





Porthcawl Urban District 
COUNCIL. 


Ww Spar ate agi 
CONTRACT No. 
BRITISH a NCTC ‘ners OF 
CENTRIFUGAL BORE-HOLE PU” PLANT. 

The Council is ane to dee "I 
the SUPPLY and ERECTION and SETTLN 
WORK of an Oil-engine Driven BORE-HOLE 
POMP, at their pumping station in Craig-yr-Aber 
Valley, in accordance with plans and specitication 
prepared by the Engineers, Messrs. John Taylor and 
sons, Caxton House, Westminster, S.W.1. 

‘rhe specification and form. of Tender may be 
obtained from the office of the Engineers, upon 
receipt of £2 (cheque only), which will be returned 
upon receipt of a bona fide Tender. 

The drawings may be inspected at the office of the 
Engineers. 

Tenders must be delivered to me at my office not 
later than Noon on 12th March, 1938. No Tender will 
be considered unless it is, enclosed in a plain envelope 









sealed and endorsed ‘“‘ Pumping Plant, Contract 
No. 12,’’ but not bearing any name or mark indicating 
the sender. 
The Council does not bind itself to accept the 
lowest or any Tender. 
y Order, 
(Signed) M. GWYN JENKINS, 
Clerk to the Council. 
Council Offices 
Porthcawl. Glam. 9736 
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The Engineer 


Annual Subscription Rates 
(including postal charges). 


Le prix de l’abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
d’origine au cours du change au moment de la 
commande. 


Die Bezugsgebithren 7 zahlbar in cage ad 


sterling oder in der Landeswihrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 


Serén aceptados los abonos en moneda 
esterlina o su equivalente calculado en la 
moneda del pais de origen al cambio efectivo 

la fecha de ponérse el pedido. 


BRITISH ISLES £8 5 0 
0 Thick Paper Ed. 


CANADA... £3 3 
= 18 6 Thin Paper Ed. 
ABROAD nce ate 7 6 Thick Paper Ed. 
(except Canada) 3 3 O Thin Paper Ed. 
AFRICA Central News Agency. All Branches. 
Cape TowN: Wm. Dawson and 
Sons, Ltd., 29-31, Long-street 
(Box 489) 
BUENOS AIRES: Mitchell's Book 
Store, 576, Cangallo 
Gordon and Gotch (A’sia), Ltd. 
All Branches 
MELBOURNE : Robertson 
Mullens, Elizabeth-street 
BRUXELLES: E. Graddon, 1864 
Avenue ier, Schaerbeek 
BRUXELLES : W. H. Smith and Son, 
78-80, Rue du aux- 
Herbes 
American News Company, Ltd. All 
Branches 
MONTREAL: Benjamin News Com- 
pany, 973, St. Antoine-street 
TORONTO : Wm. Dawson Subscrip- 
tion Service, Ltd., 70, King-street 


t 
Torunto: Gordon and _ Gotch, 
Ltd., 253, Queen-street West 
COLOMBO: Wijayartna and Co. 
Hone Kone: Kelly and Walsh, 


SHANGHAI: Kelly and Walsh, Ltd. 

Teknisk Presse Bureau, Our?gade 
34, Copenhagen 

Caro: Express Book 
Stationery Store, 9, 
Maghrabi 

HELSINGFORS: Akademiska Bok- 
handeln, Alexandersgatan, 7 

PaRIs: Boyveau and Chevillet, Rue 
de la Banque, 22 

PARIS: Librarie Berger-Leverault, 


ARGENTIXE ... 


AUSTRALIA ... 
and 


BELGIUM 


CANADA ... 


CEYLON ... 
CHINA 
DENMARK 


and 
Chareh 


EGYPT 


FINLAND 


FRANCE .. 


Brentano’s, 37, Av. de 


Opera 
Pakis: Dunod, 92, Rue Bonaparte 
Paris: W. H. Smith and Son, 248, 
Rue de Rivoli 
BERLIN, N.W.7: Buchhandlung 
Der Technik, — jv parvaree g 
Dorotheenstr 
BERLIN, WW.40: Hubert 
Hermanns, Roonstrasse 10 
Leipzig: K. W. Hiersemann, 
Konigstrasse 29 
AMSTERDAM-C: Arn. S. Weyl 
a Frauschelaan 32 
Hector’s Boek- 
Daniel, ANoordblaak 59 
ROTTERDAM : Techn. Boekhandel, 
“ Plan C,”’ Gelderschestraat 4 
Bombay: Thacker and Co., Ltd. 
CaLcuTta : Thacker, Spink ‘and Co, 
MILAN : Ulrico Hoepli 
ROME: Maglioni a Strini, 307, 


Orso 

Rome: Fratelli 
Umberto 1, 174 

Romé: Fratelli Bocca 

TuRIN: Rosenberg and Sellier, v. 
Maria Vittoria 18, and their 
Branches at Naples and Rome 

Maruzen Co. All Branches 

AUCKLAND: Whitcombe 
Tombs 

Gordon & Gotch (A’sia), Ltd., Wel- 
lington, Auckland, and Christ- 


GERMANY 


HOLLAND 


INDIA 
ITALY 


Treves, Corso 


JAPAN 


NEW ZEALAND and 


church 
Napier: J. Wilson Craig and Co. 
RUSSIA LENINGRAD : Meshdunarodnaja 


Kniga, Prospect Volodarsky, 53A 
Moscow: Kuznetski Most 18 


STRAITS SETTLEMENTS—SinGapore: Kelly and 
Walsh, Ltd 
SWEDEN STOCKHOLM: A/B Wenne ~ 
Journal- -expedition, a 
STOCKHOLM : B E. Pritues 
ungl., Hofbokhandel, Freds- 
gatan, 2 
SWITZERLAND ZuvRICcH: Rosa Leibowicz, 4, 
Ankers 


UNITED STATES International News Co., 131, 
OF AMERICA Varick-street, New York, N.Y., 
and all Branches 
Entered as second-class matter at the Post 
Office, New York, N.Y., December 12th, 
1896, under the Act of March 3rd, 1879 
(Section 397, P.L. & R.). 
*,* READING CasEs, to hold two copies of THE 
ENGINEER, cloth sides and leather backs, can now be 
supplied at 43. 9s. each, 58. 3d. post free. 





‘THE METALLURGIST.” 


This Serpent. which deals with the Science and 
Practice of Metallurgy, both ferrous and non-ferrous, is 

published free with the last issue of THE ENGINEER 
each alternate month. Next due, February 25th, 1938 


ADVERTISEMENTS. 


The charges for Classified Advertisements is 1/- per 
line up to one inch—minimum charge 4/-; those occupy- 
ing one inch or more at the rate of 12/- perineh. Orders 
must be accompanied by a remittance. The rates for 

Displayed Advertisements will be forwarded on applica- 

tion. Classified Advertisements cannot be inserted 

unless delivered betore TWO o’clock on Wednesday 
afternoon. 

Letters relating to the Advertisement and the wth ey 
Department of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 


This Directery, which is published in the interests 
of advertisers in THE ENGINEER, may be obtained 
free of charge on application to the Publisher. 





ostal Address, 28 Srmee-cheeel, Gisand, Strand, London, W.C.2. 
Teleg. Address, ** Engineer or apes Estrani 
London,” Tel., Central io lines). 


PUBLIC NOTICES. 


SITUATIONS OPEN. 


SITUATIONS OPEN. 





(Chanctonbury and Horsham 
IS CRICT COUNCILS. 
WATER DEPA NT. 
The above Department inv ites ‘ENDERS as under 
for the ANNUAL SUPPLY of Sarre a for the period 


ANTED by a Leading ENGINEERING INSUR- 
ANCE MPANY, ADDITIONAL BOILER 
ae : 28 applicants must 


First class or Extra First-class 
Certificate, capable of making accurately dimens 
of all classes of Steam Boilers, and writing 





ending 3ist March, 1939. Bri 
desiring to _— are requested to — application for 
the and form der, which 
must be returned to the antqusionst R later than the 





first post on Monday, 2ist March, 1938, in sealed 
sm endorsed ‘‘ Water Department Annual 
‘ender 


ial 


clear reports on condition, Commencing salary, £260 
per annum.—Address, 9790, The Engineer crea 
A 





ANTED, Fully Qualified LIFT ENGINEER to 
act in a consultative capacity ; able to Design 
C lete Lift Installations, Working Drawings, 





SECTION - =ores Tron Pipes and 8 


3. —Jointing Lead and Yarn. 
4.—Ferrules and Stop Cocks. 
5.—Meters. 
6.—Ironfoundry Work. 

F, bse n HADDOCK, 

Clerk to the Council, 
Horsham Rural District Council. 
Comewell House, 
North-street, Horsham, 


February, 1938. 9768 





ottinghamshire Mental 
HOSPITAL, 
RADCLIFFE-ON-TRENT, NOTTS. 

The Committee of Visitors of the ont ‘mentioned 

Hospital invite TENDERS for the suP of : 
ONE 100-kW GENERATING SET 
ONE WEIR STEAM BOILER FEED PUMP. 

Specifications may be obtained from the Clerk of 
the Hospital, Radcliffe-on-Trent. 

Sealed ‘Tenders, in the otficial envelope provided, 
ny be delivered not later than Tuesday, 8th March: 
The Committee do not bind themselves to accept the 
lowest or any Tender. 

By Orta, 
K. EEDALE MEABY, 
Clerk of the Nottin saananiee County Council. 
18th February, 1938. 9767 





The River Avon (Bristol) 


CATCHMENT BOARD. 
TENDER, 


The River Avon (Bristol Catchment Board invite 
TENDERS for the PROVISION and ERECTION of 
@ STEEL SLUICE GATE to be installed at 
Staverton Factory on the River Avon, near Trow- 
bridge, Wilts. 

Offerers are required to submit two alternative 
Tenders, one for a Tilting Sluice Gate and the other 
for a Double-acting or Lowering and Lifting Sluice 
Gate with rollers attached to > 

Tenders are to be accompanied by a statement 
showing the experience of the offerer with the par- 
ticular type of gate for which Tenders are submitted. 

Applications for copies of the specitication of works, 
form of ‘vender, and conditions of contract should be 
made to the undersigned and must accompanied 
by a deposit of £1 by cheque payable to the River 
Avon (Bristol) Catchment Board. The deposit will 
be refunded on receipt of a bona fide Tender, together 
with the return of all documents. 

Tenders, duly sealed and endorsed ‘* Contract 
No, 73,’’ and *‘ Contract No. 74,’’ respectively, must 
be delivered to the Clerk to the Board, at 11, Marsh- 
street, Bristol, not later than 10 a.m. on Wednesday, 
16th March, 1938. 

H. E. MERCER 


Engineer = the none. 


1, Spa-road, Melksham, Wilts. 


ity | of Leeds. 


TY ENGINEER’S DEPARTMENT 

APPLIC TIONS are INVITED for the APPOINT- 
MENT of tt TEMPORARY ENGINEERING 
DRAUGHTSMEN 

(1) At a commencing salary of £180 per annum ; 

(2) At a salary appropriate to Grade 1 of the 
Council’s Grading Scheme. (Details given on form of 
application.) 

Applicants must be quick and accurate and have had 
experience in the preparation of structural engineering 
drawings. 

Applications on the forms provided, which are 
obtainable from the undersigned, to be delivered not 
later than February 25th, 1938, accompanied by 
copies of not more than three testimonials. 

Canvassing in any form, either directly or indirectly, 
will be a disqualification. 

J. E. ACFIELD, Assoc. M. Inst. C.E., 
City Engineer. 





Civic Hall, Leeds, 
February 9th, ‘voss. 


Solihull Urban District 


COUNCIL. 
APPOINTMENT OF ENGINEER AND SURVEYOR. 
APPLICATIONS are INVITED for the POSITION 
of ENGINEER and SURVEYOR to the Council at a 
salary of £1000 per annum, increasing by ananal 
increments of £50 to £1250 per annum, together with a 
var allowance of £100 per annum. 

Applicants == ad be more than 45 years of age 
and must have the recognised examinations 
of the Institution of = Civil Engineers al hold the 
Testamur of Municipal and County Enginee: 

The officer appointed will be required to eevete his 
whole time to the duties of the office and will be 
required to reside in the district. 

The appointment will be subject to the provisions 
of the Local Government and Other Officers’ Super- 
annuation Act, 1922, and the officer appointed will be 
required to pass a medical examination. The appoint- 
ment will be terminable by three months’ notice on 
either side. 

Particulars of the appointment may be obtained 
from the undersigned, to whom applications, endo: 

* Engineer and qr pe stating age, experience, 
and q acc: y copies of three 
recent arenes ag ‘aunt be delivered not later than 
the 19th day of February, 1938 

Canvassing in any form, either directly or indirectly, 
will be a disqualitication. 

CHAS. H. COO 
Clerk of hry Council. 


9753 








Council House, 
olibull, 





lst February, 1938. 9681 
JV clverhampton Corporation 
WATER UNDERTAKING. 


APPLICATIONS are INVIT#D for the APPOINT- 
MENT of CHIEF ENGINEERLNG ASSISTANT, at a 
salary in accordance with the Corporation’s Grading 
Scheme of £400 per annum, rising by annual iuncre- 
ments of £12 10s. to £450 per annum. 


Applicants should be Chartered Civil Engineers with 


Specifications, and Estimates. London area. Give 
full details, qualifications, and experience.—Address, 
9799, The Engineer Office. 9799 A 





ANTED, Young CIVIL ENGINEER, for Indus- 
trial Estate Development in Essex. Must have 
experience in Setting Out, Taking Quantities, and some 
Constructional ork. — Address, stating salary 
required, P1078, The Engineer Office. P1078 A 





gee for Factory in Midlands Lemerpe | 
about 1000 hands, competent SSISTAN'? 
WORKS MANAGER, with experience of Precision 
Repetition Production.—Address, 9792, The Engineer 





Office. 782 A 
ANTED, PATTERNMAKER pe age acd 8).— 
Write, stating age, experience and wages 


re- 
quired, to PERCY J. ere. 2a, Wynyatt-street, 
Goawell- road, London, 8.0.1 764 





ANTED, SENIOR and JUNIOR CIVIL ENGI- 

NEERS for large Contract in Straits Settlements. 

—Apply by letter, giving full particulars of experi- 
ence, 9795, The Engineer Office, 9795 A 





A LARGE CRANE 
England REQUIRE a 
SALES REPRESENTATIVE 
Inquiries. 

The person appointed would have to spend 
part time in London, with a view of ultimately 
‘Taking Charge of their London Office. 

The position is one that offers good prospects 
to the right man. 

Address, giving full particulars of experience, 
age and salary required, 9789, The Engineer 
Office. 9789 


FIRM in the North of 
TECHNICAL 


to Follow up 


A 


PRODUCTION ENGINEER to Supervise a Medium. 
tor 


y. ppl 
ances. Thorough technical trafaing and ae 
experience in Modern Factory Organisation and Mass 
Production essential. Enclose summary of training 
and previous experience and copies of testimonials 
Address, 9758, The Engineer Office. 9758 4 








EINFORCED CONCRETE DESIGNERS ki 
QUIRED, one good Senior and two Juniors 
permanencies with good prospects for suitable men 
State age, full particulars of experience, training aii 
salary required.—Address, 9748, The Engineer _nre. 
748 : 





TEEL TRADE SALESMAN, Scottish Ginnection 

workshop ——— and ‘knowledge of German 
essential. Scotsman preferred ; British subjects only 
—Address, P1074, The Engineer Office. P1074 4 





Grae FOUNDRY MANAGER REQUIRED. Mus 
horoughly practical and up-to-date.—Reply 

by letter to MANAGING DIRECTOR, Parker Foundry 

(1929), Ltd., Derby. 9609 a 





10 ENGINEERS.—-WANTED, EXPERIENCE) 
WORKS MANAGER for Small Engineeriny 
Works employing 100 men, with [ron and Brass 
Foundries, Smith Shop, &c. State age, experienc: 
&c., could invest capital.—Address, 9775, The Engi 
neer Office. 9775 a 





RAVELLER REQUIRED for SECOND-HAN)) 
MACHINE TOOL TRADE in the Midland 
District ; must have had experience in all types o/ 
Machinery and Plant; very good prospects for th 
right man. Applications, which will be treated i), 
confidence, should give full details of experience, age, 
ond salary required.—Address, 9773, The Engineer 
ice. BA 





HE Post You are Seeking May Not be Advertised i), 
this Column, but do not Lose the Opportunity of 
Bringing your uirements before all those wh. 
would be interested and could employ you. A 
Advertioonent in the “ Situations Wanted *’ Colum: 
would seen by ing Engineering Concerns 
for a cost of Four Lines 43,; 1s. for each Additiona! 
Line. ‘There no better way of covering 80 large « 
field for such a small charge. 





JACANCY SALES MANAGER for Large Piru 
manufacturing ~ en Engines ; Electrical Know 
ledge essential, good salary, pension, prospects. 

Address, 9759, ‘the Engineer Office. 9759 A 





SSISTANT ENGINEER REQUIRED I([MME- 

DIATELY for Construction and Maintenance of 
Works. Wide general engineering experience essential, 

including civil, mechanical and electrical engineering. 

Applicants must state full experience, when free, and 

—r range expected.—Address, 9750, The Engineer 
9750 A 





SSISTANT WANTED, with Knowledge of Building 

for Construction Department of large Electricity 

Supply Co. near Londou.—-Address, stating age, expe- 
rience, and salary, 9757, The Engineer Office. 9757 A 





SSISTANT MANAGING DIRECTOR REQUIRED 
for well-known Foundry. Must have practical 
training in either fron or Steel. Investment up to 
£5/10,000, but the right man without capital will have 
equal consideration.—Address in confidence, . Lhe 
Engineer Office. 9608 a 





SSISTANT ENGINEERS REQUIRED by Large 
i Oil Company for service in Far Kast and else- 
where. Age 22 to 23, unmarried. University Degree 
or equivalent qualification and some practical experi- 
Works essential. 


ence in Mechanical Engineering 
Salary from £450 per annum.—W rite, Box *“E.2.M."", 
c/o 95, Bishopsgate, London, E.C 8877 A 





AREERS FOR YOUNG MEN.—A Large ENGI- 
NEERING COMPANY has a VACANCY for a 
PREMIUM PUPIL. oak nd opportunity for an 
intelligent youth to obtain excellent training in Works 
and Drawing-offices.—Address, 1004, The Engineer 
Ottice. 4A 





OMBUSTION ENGINEER.—APPLICATIONS IN- 
VITED for Permanent POSITION in advisory 
capacity. Sound knowledge of Steam Boilers, Central 
Heating, and Fuels essential. Some experience of 
lecturing an advantage. State age, engineering and 
combustion experience, qualifications, and salary 

required.—Address, 9774, The Engineer Otfice. 

9774 A 





| yg WANTED, to Take Charge of Time 
Study and Efficiency Work at Steel Works in 
Sheffield district. Must have good theoretical training, 
also initiative and foresight. Age 35/40, but excep- 
tion would be made if specially qualified by previous 
experience in time study work.—Address in own 
handwriting, with copies of recent references, state 
age, brief history, when available, and salary required, 
9741, The Engineer Ottice. 9741 a 





PRODUCTION EXECUTIVE. 


XPERIENCED gg ong ag rm EXECU- 


ORKS SUPERINTENDENT REQUIRED by 
Electrical Engineering Firm employing mixec 








japour, approx. 350 hands. State experience, age. 

and salary required.—-Address, 9744, The Euginee; 

Orfice. 

Wvurat’ DRAUGHTSMAN, with Sound — 

tural and Mechanical Experience. 

3 per week.—POW#LL DUFFRYN ASSOCIAT! bb 

COLLIBRIES, Ltd., Ystrad Mynach, Glam, 9743 4 
DRAUGHTSMAN with Pre 


ws TED, YOUNG 
vious experience of Jig and Tool Design, Special 
hi and facturing Lay-ovt of Products 





Engineering Shop experience essential.—-Apply onl) 
by letter, THE BRITiSd TAP and DIE CO 
‘Town-road, Edmonton, N.9. 9777 A 





RAUGHTSMAN REQUIRED, with Experience i: 
MB germ 4 ome yo State Bas experience, and 
-—EDGAR ALLEN and CO., Limited, 

tmpesial 2 Steel Works. Sheffield, 9. 9711 A 





RAUGHTSMEN (Mechanical) SEVERAL RE 

QULKED to Design Modern Rolling Mill and 
ttydraulic Machinery. ‘Good technical training essen 

tial.—Apply, stating age, experience and salary, to 
CHIEF DRAUGHTSMAN, Davy and United Engi 
neering Company, Ltd., Park lronworks, Sheffield, 4 
9739 a 





UGHTSMAN REQUIRED for Design of Oi! 
Circuit Breakers and Metal-clad Switchgear ; 
good Mechanical Draughtsman, having no previous 
experience on QOil Circuit Breakers would be con 
sidered.—Apply, erage KA age, experience, technical 
education, and uired, to THE GENERAL 
ELECTRIC co., Ltd. ‘Switchgear Deportes, Engi 
neering Works, Witton, Birmingham, 9740 4 





pAUSR TEAS REQUIRED for London Office ; 
must have had experience in proposal “work fo: 
Material Handling Installations, comprising Con 
veyors, Elevators, Cranes, and Transporters.—Address, 
stating age, experience, and salary required, 97387, ‘he 
Engineer Office. 9 87 A 





FIRST-CLASS, RE 

UIKKD in provinces; Mechanical Handling 

steel Work, and Mechanical Engineering. Perman. 

ency for right men. State experience, age, -_ salary. 
—Address, 9786, ‘The: Engineer Otfice. 9786 A 


‘yRAUGHTSMEN, TWO 
Q 





RAUGHTSMAN WANTED, Experienced in Design 
and Construction , Steam Boilers. Conversant 
with Admiralty, Board of ‘Trade, and Lloyd’s require 


ments.—Apply, stating age, experience, ana salary 
required, to ABBOT’ and CO, (NEWARK), Ltd.. 
Newark Boiler Works, Newark, Notts. ies A 





TIVE REQUIRE 
Position in large well- Cte tains Com: 
bine in North. Only really experienced men 
who have held  sesitions in full charge of exten- 
sive manufacturing activities need apply.— 
Address in confidence 9697, The Engineer Office, 
giving full information as to present post and 
past experience, together with age, salary, and 
references 9697 A 


Heavy Steelwork. 
Temporary engage- 
No age limit 

ability and 
195, Oxford 
9780 A 


AUGHTSMAN WANTED, 

Must be good Calculator. 
ment. Possible permanency later. 
Unexceptionabie references required, 
integrity.—Write, T. W., ¢.o. Dixon's, 
street, 1. 





AUGHTSMAN WANTED, Preferably with Ex- 
perience of Stone-crushing, Screening, and 
Gravel-handling Plant; knowledge of Structures 





IRM of CONTRACTING ae Gpeteliates 
in Railway Sidings, REQUIRE PSIDE 
ASSISTANT, age 30 to 35; must be soma in 
Surveying and Levelling, and capable of Preparing 
Estimates and ‘Taking Full Charge. Permanent 
situation for good man.—Address, 9771, The Engineer 
Office. 9771 A 





IRM of ENGINEERS in the Midlands REQUIRE 

a Young Man of good address and education, me 
ferubly with a knowledge of Pumps and Pumpi 

Machiner act as ASSISTANT 9 CHLEF ENGL 

NEER ont ESTIMATOR, ee stating age and 
experience, 9772, The Engineer Office. 9772 A 





ANDLEY PAGE, Crickle N.W.2, 
VACAN cigs” a THOM IOAL Assis- 
TANTS "FoR STRESS WORK.—Apply in writing, 
perience, and salary required, to 

CHIEFY DRAUGHISMAN. 9621 4 





experience in the design and construction of p 
stations, purification plant, and service reservoirs. 
The person appointed will be required pass a 
medical examination and to contribute to the Super- 
annuation Fund. 

Applicatious, accompanied by copies of three recent 
testimonials, should be received by the undersigued 
not later than Saturday, the 26th February, 1933. 

J. BROCK ALLON, 


Town Clerk. 


Town Hall, Wolverhampton, 
9703 


7th February, 1938. 





SITUATIONS OPEN. 





COPIES or TestTmmontaALs, Not ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 


NSTRUCTORS REQUIRED for Bench Work and 
Machining to Instruct and Advise Apprentices 
and ‘Trainees on the tloor Py the shops. Applicants 
must have had a good experience in their particular 


line, and be used to Precision eben on a Piecework 
Basis.—Particulars of experience and age to Personnel 
Dept. (En), THE BRITISH THOMSON. ag had 


Co., Ltd., Rugby. 





UNIOR SURVEYOR WANTED, Experienced in 
use of Level and Theodolite, and preferably 
some knowledge of Measuring aud Quantity Surveying 
required for work in a large pewes and 3 Works in 
Lincolnshire. State age, perience, and salary 
required.—Address, 9794, The Progincer Otfice. 


97044 
ADY | TRACER REQUIRED, Rsoeriannet 
1 and General Arrangemen’ 





in 





ANTED, for Employment in the Near East, a 
MECHANICAL ee with experience in 
Oil Refinery Maintenan 
Must BE SINGLE and petween the ages of 25 and 35. 
Contract for three years with power to determine 
after one year 
Commencing salary £600 a yon with free quarters 


and free passage out and hom 
"particulars of experience, 





Apply by letter, giving 
present salary, &c., to 9755, The Engineer Yr 
A 


i 
ee should write, stating age, experience, a 
eat required, to Box U.G., ¢.o. 95, Bishopsgate, 





9752 A 
ETALLURGICAL ENGINEER ERQUIERD for 
ndon to Assist in the Desiga furnaces 


aud Advise Manufacturers on Heat ig 
Problems. Applicants must have completed a recog- 


Com- 
mencing salary £350 per 





education, tenining, ond. experience, to Box ‘ 
¢.0. 95, Bishopsgate, London, E.0,2. 9738 A 





dress, stating experience, axe, 


va —A 
salary required, P1070, The Engineer Ottice. 
P1070 a 





DMHANDLI MEN. 
DLEY ye Ltd., Cricklewood, London, 
have ACANCIES for FLRST-CLASS 
DRAGGHTSMEN. eo07 Aircraft Experience 
desirable, but good Engiueering Experience will be 
cousidered.—Apply in writing only, stating age, full 
sal red, to CHI 





particulars, and ary requi KE 
DRAUGHTSMAN, 9620 a 
RAUGHTSMAN, Senior Mechanical and 


Elec- 
trical, having experience with Power Distrivu- 
tion Transform Design.— Address, giving age, experi- 
euce, and salary required, 9578, Lhe Kngineer pons 
PY 





‘HIEF ge ter er Take Charge of Draw- 
C ing- 80, North Derpy ; manu- 
— of Lignt “a Medium Weight Precision 

roducts ; must have held similar position.—Aduress, 





fully. stating age, experience, salary tae giving 
references, 9776, ‘The ssngineer Ontice. 9776 A 
SNGINEERS' DRAUGHTSMAN REQUIRED, 
London district; must be ly qualided 
Vesigner for Mechanical and Electrical Work, and 
preferavly with experience on emote Controls, 


Mechanical and Hyuraulic.—Address, stating salary 
required, age and qualifications, &c., 9794, ‘he kngi- 
neer Uitice. 9793 Aa 





XPERLENCED MECHANICAL DRAUGHTSMAN 
E REQUIRED for Design and Detail Work in 
Heavy Machinery ; London, 8.W., district.—Address, 
stating age, qualifications, experience, and salary 
required, 9756, athe ugineer Ottice. 9756 A 


NGINEERING DRAUGHTSMAN REQUIRED by 
Old-estaviished Company. Mxverieuce with Auto- 
mo Ue and Aircraft bugive lustallauvus prefer 
Louden district.—Address, stating age, ex ence, 
salary required, 9409, ‘Lhe Hagiuver Oitice. 








For continuation of Small Adver- 
tisements see page 4. 
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A Seven-Day Journal. 


The London Power Company. 


SPEAKING at the annual general meeting of the 
London Power Company held on Friday, February 
11th, the chairman, Mr, George Balfour, dealt with 
the sale of current to the Central Electricity Board. 
Nominally, he explained, the whole of the company’s 
output went to the grid lines, but in actual fact 
out of nearly 2314 million units produced by the 
company last year, about 1400 million kilowatt-hours 
were used by the constituent companies themselves, 
and a little over 930, million were supplied under 
special contracts for grid purposes. From the Central 
Board the company received for grid and special 
contracts 0-202d. per unit, and from the constituent 
companies 0-495d. The average cost distributed over 
the whole supply was 0-374d. A total of 118 million 
units was dealt with under special agreements with the 
Marylebone Council and the peak load users of Bow 
and Grove-road power stations, leaving 819 million 
units put into grid service by the Central Board. 
The price received from the Board for that supply was 
0-1412d. per unit. When it was realised that 
()-025d., or one-fortiethof a penny, on the company’s 
output was equal to approximately £250,000, the 
figures were interesting, and although they did not 
expect the Board to pay the average rate of the whole 
output, there was a point of equity and justice some- 
where between 0-1412d. per unit and the average 
cost of 0-374d. If the Board paid an average cost, 
the additional charge would amount to something 
like three-quarters of a million pounds, but while the 
company did not expect that price, it was entitled 
to at least one-third of the amount. It was paying 
interest charges on its capital and paying off the 
principal by sinking fund instalments at an inclusive 
cost of 14 million pounds per annum without any 
contribution from the Central Electricity Board, the 
user of more than one-third of its output. It was to 
be remembered that the Board received a very different 
figure under the grid tariff and on the sale of 819 
million units must obtain as merchants two or three 
times the sum it paid to the company for the supply. 
The state of affairs could not be allowed to continue 
or an Act remain unaltered which permitted such 


injustice. 
Electricity Supply. 


At a meeting of the Committee of Small Municipal 
Electricity Undertakings held in Manchester last 
week, it was decided to offer the most strenuous and 
uncompromising opposition to any Bill for the com- 
pulsory amalgamation or absorption of efficient elec- 
tricity undertakings. The Committee, representing 
some 1206 local authorities, expressed its willingness 
to co-operate in every possible way in any measure for 
the standardisation of tariffs, voltages, conditions of 
supply, the removal of anomalies, and other factors 
tending to retard progress, but was entirely opposed 
to the principle of compulsory amalgamation set out 
in the proposed Electricity Bill. Most of the recom- 
mendations in the McGowan Report, the Committee 
contends, can be achieved without taking away the 
individual identity of the existing undertakings, 
which, even during the period of unprecedented trade 
depression, made remarkable progress. One of the 
ineans suggested at the meeting for improving the 
present conditions was the pooling of the cost of high- 
tension transmission lines, a provision held by the 
representatives to be absolutely essential if a uniform 
tariff is to be offered to consumers. Provisional 
arrangements were made for the holding of protest 
meetings by local authorities and consumers in all 
parts of the country in the event of any Bill being 
introduced which makes provision for the compulsory 
amalgamation or absorption on a large scale of exist- 
ing undertakings. 


Electrical Research. 


Some broad aspects of policy in the electrical 
industry relative to the effectiveness of its research 
and development activities were discussed by Dr. 
(. C. Paterson in his Presidential Address delivered 
at the annual luncheon of the Electrical Research 
Association held in London on Friday, February 11th. 
In the past, he explained, progress in the industry had 
depended mainly on effectively applied research and 
development in the scientific, technical, and com- 
mercial fields, but unless the changes which were 
taking place were going to encourage those activities 
in the right places and direct them to the right objec- 
tives, progress in the future would be impeded. The 
present trend of events indicated that the industry, 
which should be operating as a whole and based on a 
common footing, was splitting in half from the top 
downwards. On one side there was manufacture 
with the majority of the industry’s research resources 
and, on the other, electricity supply which acquired 
most of the operating experience. The focus point 
of the whole industry should be the service given to 
the public. Jn the broadest sense, the service derived 





by the public from plant and apparatus should be the 
object of the complete structure, permeated by a 
closely knit partnership. The only bodies that 
really linked up the diverging sections in a representa- 
tive way were the Electrical Research Association, 
the British Standards Institution, and the Wiring 
Regulations Committee. Others seemed to be based 
primarily on the relationship of buyer and seller, as 
exemplified by the Electrical Development Associa- 
tion. When such a relationship was dominant, it was 
not healthy in a concern which should operate as a 
whole in the interests of the public. Research and 
development resources were the technical foundation 
of the services given to the user, and were important 
to the undertaker and manufacturer alike. If that 
technical and scientific foundation were allowed to 
weaken, or if the tendency to rely on some other 
foundation were strengthened, it was not easy to see 
how the industry could remain progressive, especially 
as there was no representative body or cabinet at 
its head to plan for the future or to regulate its 
internal or external policy. 


The King George VI Dock, Singapore. 


On Monday, February 14th, the large graving dock 
at the Singapore Naval Base, described elsewhere in 
to-day’s pages, was formally declared open by the 
Governor of the Straits Settlements, Sir Shenton 
Thomas, who gave it the name of King George VI 
Dock. Together with Colonel J. J. Llewellin, the 
Civil Lord of the Admiralty, and Vice-Admiral 
L. G. E. Grabbe, Commander-in-Chief (Temporary) 
of the China Squadron, and the Sultan of Jahore, 
Sir Shenton Thomas made a 23-hour voyage around 
the island in the Government yacht “‘ Seabelle IT.” 
The dock was entered at 5.30 p.m., when the 
yacht, escorted by the destroyers “‘ Duncan” and 
**Diamond,”’ broke the ribbon stretched across the 
entrance. The ‘“ Seabelle’’ was made fast to the 
wall and the two destroyers were berthed at the 
opposite end of the dock. A salute of 17 guns 
was fired, and sixty Royal Air Force aeroplanes 
saluted overhead. After the guard of honour had 
been inspected and the engineers of the naval base 
presented, the naming ceremony took place. Colonel 
Llewellin paid tribute to all those who had taken part 
in the construction of the base in the face of the great 
difficulties encountered on account of the swampy 
nature of the ground. In welcoming the representa- 
tives of the Empire who were present, he said that 
the millions which had been spent on the base— 
shared in part by New Zealand, Hong Kong, the 
Straits Settlements, and the Malay States—were 
evidence of the solidarity of the Empire, which was 
an immense force for peace and of good government 
throughout the world. In his speech, Sir Shenton 
Thomas emphasised the part which had been played 
by the Colony in the construction of the base ; it had 
presented the land, and the whole of Malaya had 
shared in the burden of Imperial Defence. A message 
from the Admiralty was read by Colonel Llewellin, 
congratulating all those who had assisted in the 
completion of the work. A message received from 
His Majesty the King referred to the base as a symbol 
of the Empire’s powerful resolve for peace which had 
been marked by generous contributions for the purpose 
of mutual defence. 


Southern Railway Electrification. 


On Friday, February 11th, it was made known that 
the directors of the Southern Railway Company had 
decided, after consultation with the civic authorities 
of Hastings and Bexhill, that the present time is not 
opportune to proceed with the electrification of the 
line from Sevenoaks to Hastings vid Tunbridge Wells. 
The directors are, however, examining the possibilities 
of still further improving the existing steam services 
on the line. It may be recalled that in 1935 under 
the Railways (Agreement) Act, the Government 
evolved a scheme with a view to relieving unemploy- 
ment, for the carrying out with cheap money made 
available by the Government, of works which would 
not otherwise be immediately undertaken. The 
Hastings electrification scheme above referred to was 
included in this schedule, and was known as Hastings 
No. 2 scheme. The scheme, it is stated, always 
appeared the least financially attractive of those 
scheduled, on two main grounds. These are the 
restricted loading gauge on the line in question, 
which would necessitate the provision of special new 
electrical rolling stock of different dimensions from 
that used elsewhere on the company’s system, a 
condition already applying to the steam trains now 

ing over the line, and the existence of the alter- 
native electrified route Victoria—Eastbourne—Hastings 
which has diverted many of the passengers who once 
travelled by the direct route. The electrification of 
the direct line might, it is held, bring them back, 
without, however, necessarily increasing the net 
revenue from the traffic on both of the routes. These 





and other technical reasons have caused the directors 
to come to the decision above stated, bearing in mind 
particularly that Hastings is served by electric trains 
by one route, while enjoying a main line steam service 
by an alternative route. The decision has caused some 
surprise in Hastings and Bexhill, but some satis- 
faction is found in the news that the service to 
Victoria will be ed up by introducing direct 
trains which will not call at Eastbourne, thereby 
saving, it is expected, about a quarter of an hour on 
the journey. 


Oil from Coal. 


Tue Report of the Sub-Committee of the Com- 
mittee of Imperial Defence, appointed under the 
chairmanship of Lord Falmouth, to consider various 
processes for the production of oil from coal, has now 
been published by the Stationery Office. Its recom- 
mendations, apart from those dealing with confi- 
dential matters, support strongly the continuance of a 
preference on home produced motor spirit, extended 
to include Diesel oil for use in motor vehicles, for 
twelve years from 1938, the rate being increased from 
4d. to 8d. per gallon. With regard to low-temperature 
carbonisation, the Committee recommends that 
assistance to this industry should be limited to benefits 
to be derived from the guaranteed preference on home- 
produced oils. The grant of direct financial assistance 
for the establishment of further plants cannot, it 
considers, be justified. The facilities for a free test 
of plants by the Department of Scientific and Indus- 
trial Research should, it considers, be continued, and 
these tests should deal, not only with the carbonisa- 
tion aspect, but should cover all points connected 
with the technical operation of the plant and the 
products of the process. With regard to synthetic 
processes, the Committee considers that it would be 
of considerable advantage to establish a plant working 
on the Fischer principle, designed to deal with not 
less than 20,000 to 30,000 tons of primary products 
per annum. The further development of the Scottish 
shale oil industry, under the guaranteed preference, is 
awaited. With regard to the economic aspect of home- 
produced oil, the Committee states that “he step 
from technical achievement to economic success may 
take a long time. While research should be con- 
tinued, it is the opinion of the Committee, after 
examining the various important factors, that in 
general a policy of depending upon imported supplies 
with adequate storage is the most reliable and 
economic means of providing for an emergency. It 
cannot recommend the reliance of the country in war 
time on supplies of oil from indigenous sources, 
especially established for this purpose, unless any 
particular of the case can be shown to be exceptional. 


Location of Industry. 


On Tuesday, February 15th, sittings of the Royal 
Commission on the Location of Industry were resumed 
at the Institution of Civil Engineers, Westminster, 
under the chairmanship of Sir Montague Barlow, 
when evidence on behalf of the London Passenger 
Transport Board was given by Mr. Frank Pick, Vice- 
Chairman of the Board. Mr. Pick said that the 
migration of industry to London had been confused 
with the establishment of entirely new industries 
within London. So far as it could be traced, between 
1932 and 1936, only 21 factories were transferred 
from the provinces into the London area, and 779 
new factories were established in the area. A study 
of the industrial population of London did not show 
that it had become unduly or excessively industrial. 
Its growth had rather been the result of the free play 
of economic conditions, and in his opinion any restric- 
tion in growth and development would mean inter- 
ference with economic conditions, with consequent 
loss and repercussion. Subject to migration, it was 
expected that London’s population would come to a 
standstill any time after 1943, earlier rather than later. 
London, it was considered, could not become fully 
developed beyond a zone stretching roughly 12 to 15 
miles from the centre ; further, the capacity of an 
underground railway running radially out from 
Central London became taxed to its limit, when it 
reached a distance of about 12 miles from the centre. 
The present programme of the Board would require 
about 650,000 more people to justify the works, 
and about 500,000 to 700,000 would be provided for 
by a further programme of extensions. The Board 
must look forward to a population of 10,000,000 or 
12,000,000 for the support of its undertaking. The 
two main conclusions which he wished to place before 
the Commission were that quite apart from any 
arbitrary interferences, there were economic limits 
set to the growth of London based on traffic con- 
siderations, and that the ill-effects which arose from 
the concentration of large populations on a limited 
site were due to ill-advised usage of the land and 
could be remedied with improved planning on a wider 
scale. 
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(Continued from page 156, February 11th.) 


ITH the east cofferdam finished and excavating 
going forward rapidly, progress continued with- 

out interruption until March 16th, when the first of 
a number of serious leaks into the coffered area 
developed. The trouble was localised at buttress 
cell cluster G of the original west cofferdam. Water 
entered the cofferdam for a while at a rate of 35,000 
gallons per minute. At that period of the year, the 
river’s flow was approximately 27,000 second-feet, 
and that low stage favoured the battle against the 
inflow. Immediately after the first leak appeared, a 
dike was thrown up around that corner of the coffer- 
dammed area, so as to prevent, with the further aid 
of pumps, the flooding of the remaining three-quarters 
of the 55-acre area. Lhe undermining water led to 
the settling and distorting of some of the cells of the 
group, and two of those large cells were ruptured 
from top to ground level and spilled their contents 
into the cofferdam. The primary source of the inflow 
was through a sand seam, from 4in. to 10in. thick, 
lying at El. 896, which was known to exist and 
which had been exposed without causing trouble 
during work within the west cofferdam. The sand 
was composed of nearly 50 per cent. of material too 
large to pass through a 48 sereen, and therefore offered 
a channel for the water when the head and other 
conditions favoured ‘‘ piping.” This effect had not 





FROZEN ARCH 
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occurred at the west cofferdam because of the weight 
of the overlying riverside berm which for the time 
being compressed the seam and sealed it, even 
though the hydraulic heads at flood stage had been 
considerably higher than when trouble occurred in 
the east cofferdam. Excavating within the east 
cofferdam altered the situation by reducing the pre- 
viously existing compression, and the water promptly 
made its way into the enclosed area. There is reason 
to believe that the damaged condition of some of the 
steel sheet piling of the circular cells contributed to 
the situation. The resistance to penetration offered 
by the densely compacted till had caused, as was 
later discovered, the lower ends of some of the piles 
to split, and to break away from their interlocks, 
and where piles so deformed traversed the sand seam, 
a passage for seepage was opened by following the 
pile. The passage was speedily enlarged under the 
existing head, and the flow increased. 

The weakened cluster was bolstered by the speedy 
construction of a massive concrete buttress wall, by the 
reconstruction of the cell cluster,and by the additional 
support of supplementary cells (Fig. 10). Efforts 
were made to seal the leaky area by dumping large 
quantities of fill outside the cell cluster directly 
against the river. This exterior riprap, made up of 
straw, brush, and weighted fascines, together with 
clay and gravel, failed to arrest the penetration of 
the river water, and it was then decided to attempt 
to seal the leak from within the cofferdam. 

The supplemental cells reached bedrock because 
the remaining blanket of till in the floor of the excava- 
tion was not deep enough effectually to arrest the 
driving of the piles, as was the case when the work 
had to be done from the normal surface level. 
The added cells and their interconnecting arcs or 
diaphragms, reaching rock, provided a fairly tight- 
cut-off, and the next step was to seal the permeable 
area of the sand seam between that cut-off and the 
bases of the undermined original cells. This was 


~. 


Coulee Dam. 


IIT. 


then plugging the filter bed with the aid of grout. 
The filter bed from its bottom or section nearest the 
sand seam was successively formed of available 
excavated rock, which afforded passages for the 
incoming leakage; next, a heavy blanket of gravel 
was placed upon the rock so as to resist displacement 
by the hydrostatic head of the river. Before grouting 
was started, however, one hundred or more holes, 4in. 
in diameter, were sunk at various points to find 
the channels in the sand seam through which most 
of the water entered the cofferdam, and the drills 
disclosed cavities from lft. to 3ft. in depth and indi- 
cated in a general way what would be required to make 
the grouting operation successful. Into the drill 
holes were driven 4in. casings that reached down to 
and even deeper than the troublesome sand seam. 
The grout was forced into the seam through those 
pipes. 

A conventional grout of cement and water proved 
unsatisfactory because the mixture failed to set and 
was promptly washed through and out of the filter 
bed. In the end, the grout that met requirements 
was composed of sawdust, shavings, sand, Portland 
cement, and Bentonite, the latter being both pul- 
verised and in lump form. The foregoing ingredients 
were mixed dry in a concrete mixer for approximately 
half a minute and then water was added in sufficient 
quantity to produce a grout that might be likened 
to a wet cement plaster. A concrete gun or injector, 
operated by an air pressure of 35 Ib. to the square 
inch, served to force the grout into place. Before 
the job was completed, the contractor made use of 
nearly 12,540 sacks of cement, 125,000lb. of 
Bentonite, 4650 cubic feet of sawdust, and about 
6820 cubic feet of shavings. The composition of the 
grout was varied toward the end of operations to 
seal the last of the small leaks. The grouting reduced 
in three days the volume of leakage from 8000 gallons | 
per minute to something less than 1000 ions 
minute, and the succeeding grout brought the leakage 
down to 200 gallons per minute. In the end the 
inflow became relatively negligible and easily disposed 
of by the sump pumps. The Wyoming Bentonite 
used at Grand Coulee dam expands from ten to 
thirty times its original volume when put in water, 
and forms gelatinous masses. Pastes so produced 
are non-flexible, and when pumped into pervious 
material the Bentonite mixture will tightly clog 
all openings. The stuff remains effective in that 
condition’as long as water is present. 

About midlength of the east cofferdam area, and 
at right angles to the axis of the dam, the underlying 
bed rock is crossed by a narrow ravine 120ft. deeper 
than the prevalent surface of the surrounding bed 
rock, and the nearly vertical walls of that formation 
are about 100ft. apart close to the point where the 
axis of the dam cuts across. The bottom of the ravine 
is 175ft. below the surface of the river at its low-water 
stage, and that trench-like formation was responsible 
for a number of complications in the whole scheme of 
excavation, Getting out the material deposited there 
entailed difficulties and laborious work. The situation 
was aggravated by the instability of the neighbouring 
overburden of till, and even though the slopes of 
the adjacent material were trimmed to 2 to 1, the 
alluvial material remained at rest only temporarily. 
Early in the spring of 1936, well-nigh the whole of 
the forebay slope underwent a major movement— 
the slide converging upon a point just upstream 
from the axis of the dam and opposite the south end 
of the ravine. The material flowed like molten lava 
and pushed its way along the flume offered between 
the rocky vertical walls of that abrupt depression. 
A 5 cubic yard shovel, working at top speed at the 
toe of the slide and in the bottom of the ravine, 
could not check the advance, and it had to be with- 
drawn to save it from being buried. 

The continuous seepage of water, long accumulating 
in the ground, undoubtedly promoted the slide, and 
there was no apparent way by which that water could 
be collected and disposed of by means of a tunnel 
or shaft. While the bottom of the ravine was exposed 
for a short time, the contractor tried to halt the 
slide by constructing a small concrete arch dam 
across the ravine a little to the south of the axis of 
the dam. The top of that arch was at E1.800, and 
upon it, as a foundation, work was started on a rock 
filled timber crib which was intended to form the toe 
of a rock-fill across the slide area. At that stage of 
operations the slide was for the moment immobile, 
but when the crib had risen 15ft. the slide became 
suddenly active, flowed over the crib, and proceeded 
to fill the ravine. The invasion made impossible the 
carrying on of concreting operations before the 
arrival of high water of 1936, and further excavating 
was abandoned until the river dropped again, the 
entire coffered area being flooded in the meanwhile. 
While the river was at its high stage the forebay 
slopes above water were excavated so as to give them 
slopes ranging from 2} to 1 to 3-15 to 1 to reduce 
subsequent tendency to slide; but as soon as the 






resumed within the east cofferdam the slide again 
started to move toward the ravine. This motion 
continued as the pool was lowered from E1.965 to 
850, and when pumping was halted at that elevation 
the earth was flowing at a rate of approximately 
2ft. per hour. Some solution of the difficulty had 
to be found, and after considering various more or 
less conventional expedients, the engineers decided 
to try to freeze an arresting arch across the slide 
area between the steep rock walls of the ravine. 
The top of the arch was to be at E1.855. To assure 
suitable saturation to promote freezing, and as an 
aid in stabilising the slide in the meanwhile, the 
level of the pool was maintained at E1.850. 
Inasmuch as the concrete arch and rock-fill timber 
crib were only buried and not damaged, the intention 
was to use those structures as a foundation for the 
frozen arch, which was to be sprung from side to side 
of the ravine and against the flanking rock walls. 
A radius of 105ft. was adopted. The refrigerating 
plant consisted of two electrically driven ammonia 
compressors that had a combined capacity of 80 tons 
of ice per day. The foundations for the compressors 
were poured on August 6th; eight days later the 
work of driving the freezing points into the ground 
was started, and on August 25th the freezing of 
the first half of the arch was begun. Nine days 
afterwards, the freezing of the remainder of the arch 
was commenced. To assure a satisfactory factor of 
safety, the frozen arch (Fig. 13) was given a thickness of 
20ft. The material in the arch had an average water 
content of 32 per cent. by dry weight. The material 
acted otherwise than was expected because of its 
markedly high rate of heat conductivity. As a con- 
sequence, the whole mass underwent temperature 
drop at a surprisingly uniform rate, which was a 








FiG; 13—COMPLETED FROZEN ARCH 


great aid in creating the frozen arch. Condensing 
water for the refrigerating plant was drawn from the 
river, and was of a temperature that varied from 
53 deg. to 60 deg. Fah. 

The refrigerated brine, which was circulated 
through the freezing points, reached the scene of 
operations through a 3in. line which followed down 
the side of the ravine and then rose through a riser 
of the same diameter to the top of the arch, where 
the flow was through two 3in. supply headers, The 
vertical freezing points were connected sixteen in 
series, between parallel 3in. supply and return 
headers. The return headers were connected with 
an insulated wooden surge tank in the refrigerating 
plant. Rock salt was used in the preparation of the 
brine. 

The freezing points (Fig. 12) were each made up ofa 
3in. standard black pipe that was capped at its lower 
end and fitted at its top end with 3in. by I}in. by 3in. 
standard T, which admitted a l}fin. standard black 
pipe. The latter was open at its lower end and 
reached down within 6in. of the bottom of the 
enveloping 3in. pipe. At its upper end the I}in. 
pipe had welded to it a 2in. nipple, which was 
threaded into a 2in. by 3in. reducing bushing in the 
T. The refrigerating brine was forced down through 
the ljin. pipe and mounted through the annular 
space between that pipe and the enveloping 3in. 
pipe, emerging through the T. The outlet end of a 
point was connected to the inlet end of the next 
freezing point of the series by means of a 2in., three- 
ply rubber hose, held tightly in place at each end by 
metal clamps. 

The freezing points reached from the ground surface 
to the underlying rock-filled timber crib, and the points 
had an average length of 43ft. The sixteen points of 
each group in series were controlled. by valves on 
both of the connecting headers ; and the points were 
spaced 30in. apart on centres both ways. The arch 
contained eight parallel rows of points generally, 








achieved by forming a filter bed over the seam, and 





river dropped and unwatering operations were 





with about 25 extra points at the haunch of each 
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abutment, the latter arrangement being designed to 
imcrease the bonded area and to lessen any tendency 
towards sliding. All told, 377 points were in use. 
The arch and all exposed mains were insulated with a 
layer of sawdust 2ft. thick. Only ten points failed 
during the period of service, and the failures were 
breaks at the couplings. Thrusts induced by expan- 
sion, during freezing, bent the pipes out of line as 
much as 12in. before breaks occurred. It took about 
six weeks for both ammonia compressors, running to 
capacity, to freeze the arch, but after that one com- 
pressor was abie to maintain the temperature of the 
arch at the freezing point. 

The following comments made by one of the engi- 
neers of the Bureau of Reclamation afford useful 
hints to others who may have similar conditions to 
deal with by adopting ground freezing methods :— 
No particular difficulties were experienced in main- 
taining a balanced rate of freezing in the various 
groups of points by a simple manipulation of valves. 
Thermometer wells, made of }in. pipes, 10ft. long, 





mately reaches, has a capacity of 2500 tons an hour, 
and that belt, which runs on a high timber trestle, 
discharges to a raw-stock pile below. ‘ Beneath the 
stock pile there is a laminated timber tunnel which 
terminates in a concrete structure housing an electric 
Jefirey-Trailor vibrating feeder’ that loads a 60in. 
conveyor belt that runs to the crushers. In the crusher 
house there are two rotary 6ft. by 22ft. trommel 
screens that pass rocks larger than 6in. to a 20in. 
gyratory Telsmith crusher. The material is then 
recombined on a belt running to a balancing pile, 
beneath which are two similar timber tunnels equip- 
ped, with feeding arrangements, that deliver sand and 
gravel to two 42in. conveyor belts, the latter carrying 
the material to the washing and screening plant. 
The screening plant is housed in a five-storey build- 
ing, and its equipment is capable of handling 2500 
tons per hour of raw aggregate. The plant has a 
capacity of 1250 tons per hour of finished aggregates. 
Beneath the plant stock piles there is another lami- 
nated timber tunnel, and each pile delivers through 








FiG. 14—CONCRETE MIXING PLANT 


were driven at frequent intervals throughout the arch 
to give an accurate check on the rate of freezing ; 
balancmg was done simply by observing the amount 
of frost on the exposed hoses. Some difficulty was 
«xperienced with air trapped at the high points of the 
hoses connecting adjacent freezing points, until the 
expedient was adopted of making a small hole in the 
top of each hose to allow the air to escape and then 
plugging the hole with a toothpick or shingle nail. 
Considerable difficulty was experienced in driving the 
second joint of pipe for freezing points, because of 
the tendency of the driving coupling to batter the 
threads on the pipe. It was found that a heavy 
hammer, 300 Ib. in this case, drove the pipe easier 
and with less damage to the threads than a lighter 
hammer. All the leaks in the freezing points were at 
these couplings. Great care was necessary in joining 
the two lengths to make them withstand driving. 
Wherever points failed they were removed from 
service, and no difficulty was experienced in main- 
taining the required low temperature without them, 
because of the high rate of heat conductivity of the 
material.” 

The cost of freezing the arch, which was 100ft. 
long, 20ft. thick, 40ft. high, and contained about 
3000 cubic yards of material, was 30,000 dollars ; 
that is, a unit cost of 10 dollars per cubic yard. 
Against that cost is credited an actual saving of at 
least 30,000 cubic yards of excavation, which other- 
wise would have been required, and which would have 
cost at the contract price 1 dollar per cubic yard. 
Furthermore, the frozen arch was the means of saving 
several weeks of the contractor’s time in excavating 
and concreting the bottom of the ravine, and inci- 
dentally speeded up all operations contingent upon 
that work and led to savings in overhead and other 
expenses. Indeed, the stabilising of the entire forebay 
slope was an achievement that probably exceeded 
in value the gains just mentioned. 

The sand and gravel for concrete aggregate at the 
Grand Coulee dam are being obtained from a deposit 
14 miles downstream from the dam site on the east 
bank of the stream and about 900ft. above the normal 
low-water surface of the river. 

The raw material is excavated to depths ranging 
from 40ft. to more than 100ft. by two 4-yard electric 
shovels. Each shovel dumps directly into a steel 


hopper at the end of a pivoted ‘“‘ pendulum ”’ type 
conveyor, 200ft. long, which rests on the moving end 
of an electrically driven crawler chassis. The main 
collecting conveyor belt, which the material ulti- 








ON THE WEST SIDE OF THE DAM 


vibrating feeder gates to a 48in. belt conveyor that 
transports the finished aggregate to live storage piles 
adjacent to the east end of the dam, a trip of 4000ft., 
northward or upstream. In the sand and gravel 
system there are forty-three separate conveyors that 
have a combined length of 4} miles; the belts vary 
from 24in. to 60in. in width, are operated electrically 
throughout, and the total connected load is 4200 H.P. 

The cement for the initial contract for the high 
dam, which will call for 4,500,000 cubic yards of con- 
crete, originates at five cement mills within the State 
of Washington, and is transported in bulk and stored 
in eight 5000-barrel steel silos at the terminal of the 
United States Construction Railroad, on the west 
side of the river. At the same site there are two 
5000-barrel silos for storing the blended product from 
the several mills. The cement is unloaded from box 
cars by Fuller-Kinyon pumps, and from storage to 
the mixing plants the cement is transported by an 
1lin. steel pipe fed by Fluxo cement pumps that have 
a capacity of 1000 barrels an hour. The pipe line 
that carries the cement to the west side mixing plant 
is 2000ft. in length, while the pipe line to the east side 
mixing plant is 6000ft. in length. 

There is a concrete mixing plant at each end of the 





dam, and each plant is housed within an octagonal 
structure 42ft. in diameter and 102ft. in height. Each 
plant (Fig, 14) is set up against the abutment at its end 
of the dam and just outside the downstream slope of the 
dam. At the top of the plant there are bins capable of 
holding a two-hour supply of aggregates and cement. 
On the floor directly below is a set of five pneumatic 

ally operated, electrically interlocked batchers, 
manufactured by the C. 8. Johnson Company. Each 
batcher has a hopper scale with five different weigh 
beams, which permit a quick selection of batches for 
any one of five different mixes. A despatcher is in 
control of both the production and distribution of 
concrete, and he is in telephonic touch with the fore- 
man at the different points of pouring. On the floor 
below the batchers there are four 4 cubic yard 
Koehring mixers, arranged concentrically. The 
mixers discharge into 4-yard bottom-dump buckets 
that are carried on steel flat cars, and the cars are 
hauled over steel construction trestles by oil-electric 
locomotives to the points of use. Hammerhead or 
revolving cranes (Fig. 11, page 182), moving on a con- 
struction trestle that runs the full length of the dam, lifi 
the buckets from the carsand lower them into the forms 
for the various blocks or unit sections of the dam. 
The schedule on which concrete has been placed during 
the past summer has called for an average pouring of 
440,000 cubic yards of concrete per month, and the 
programme adopted has meant that all but 8000 cubic 
yards of concrete were in place by November Ist, 
1937, and everything in readiness for the uninter- 
rupted continuance of the work, under a supple- 
mental contract, until the dam shall reach its maxi- 
mum elevation of 557-6ft. above the lowest point 
of the foundation. 

The Grand Coulee dam, like the Boulder dam, 
is being poured in a series of vertical rectangular 
columns that are keyed together by a system of verti 
cal keyways on transverse joint sand horizontal key - 
ways on the longitudinal joints, while the unit sections, 
depending upon their positions in the dam structure, 
are 50ft. square in plan in the spillway area and from 
25ft. to 34ft. square in some of the blocks adjacent 
to the power-houses. There are contraction joints at 
50ft. intervals. The blocks have been poured in lifts, 
having a maximum height of 5ft., in seventy-two 
hours. On top of each succeeding 5ft. lift are laid, 
5}ft. apart, parallel coils of lin. steel tubing connected 
with headers that, in turn, are coupled with supply 
mains distributing water from the river. The water 
thus circulated cools the setting concrete, and in the 
course of from ten to fifteen minutes the water, which 
may have a temperature of 50 deg. Fah. when drawn 
from the river, leaves the cooling circuit within the 
concrete 15 deg. or more warmer. High-pressure 
centrifugal pumps, placed on a barge moored on the 
river, have been the means of distributing the cooling 
water. This system of cooling the concrete has been 


entirely satisfactory. During the setting period of 


seventy-two hours the concrete is usually sprinkled 
continuously, and after a lift has set, the surface is 
carefully cleaned in one of several approved ways 
before pouring the succeeding lift on that concrete. 
The joints between blocks are grouted, and metal 
grout stops are being placed in the joints close to the 
faceofthedam. The grout, of course, is applied under 
pressure. The foundation rock beneath the heel or 
upstream base of the dam has been grouted under 
low pressure for a width of 60ft. and a depth of 20ft. 
in advance of placing the concrete, and after the mass 
concrete was in place a high-pressure grout curtain 
was provided by forcing grout into drill holes 100ft. 
deep. Drain holes, arranged in a single row parallel 
with and downstream of the grout curtain, have been 
drilled to a depth of 50ft. and spaced on 10ft. centres. 
Drainage water is to be carried by gravity, where 
possible, to the downstream face of the dam, but else- 
where by pumping from drainage sumps. Officially, 
the first concrete was poured at the Grand Coulee 
dam site on December Sth, 1935. 

Acknowledgment is herewith made of the aid 
furnished by Mr. John C. Page, Commissioner of 
Reclamation, in the form of essential data and 
teady co-operation. 








The Analysis of Locomotive Test Data. 


By LAWFORD H. FRY. 


No. 


IL. 


(Continued from page 160, February 11th.) 


SMOKE-BOX DRAUGHT. 

T is a commonplace, but worth remembering, that 
the performance of our modern locomotives depends 
on the effect observed by George Stephenson when he 
turned the exhaust pipe of the “‘ Rocket’ up the 
stack. Writing in 1858* regarding the development of 
the blast pipe, Robert Stephenson said: “A series 
of experiments was made with blast pipes of different 
diameters, and their efficiency was tested by the 
amount of vacuum that was formed in the smoke-box. 





* Apparently to THE ENGINEER. See ‘‘ A Century of Loco- 
motive Building,” p. 227, by J. H. G. Warren. 





The degree of rarefaction was determined by a glass 
tube fixed to the bottom of the smoke-box and 
descending into a bucket of water.’’ This principle is, 
of course, used to-day in testing locomotives, but for 
a complete study of the blast action more extensive 
measurements are desirable. 
In such a study four quantities require con 
sideration : 
(1) The rate at which steam is exhausted through 
the blast nozzle. 
(2) The rate at which the gases of combustion 
are moved through the smoke-box as a result 
of the ejector action of the exhaust. 
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(3) The back pressure in the exhaust passages 
of the cylinders. 

(4) The draught or partial vacuum set up in 
the smoke-box as a result of the ejector action. 


In presenting test data the method of plotting 
used in Fig. 5 is recommended. This is adapted from 
the very complete study of the subject made by 
Professor Everett G. Young, “A Study of the 
Locomotive Front-End,’’ Bulletin No. 256 of the 
Engineering Experiment Station of the University 
of Illinois. The curves shown in Fig. 5 have been 
developed by the present writer from the test data 
under consideration. 

The curves in Quadrant I of Fig. 5 show the relation 
between the rate at which steam is exhausted and 
the rate at which the gases of combustion are 
evacuated. This is the basic relation on which the 
action of the locomotive front end depends. The 
detail of the plot from which the curves are derived 
is given in Fig. 6. All the tests can be represented 
by three straight lines, one for an engine speed of 
40 r.p.m., one for 80 r.p.m., and the third for speeds 
of 120 r.p.m. and over. For each line—that is, 
for each engine speed, the weight of gases evacuated 
is directly proportional to the weight of steam 
exhausted, the proportionality having the following 
values : 

Engine speed, 40 r.p.m. gases /steam = 2-24 

Engine speed, 80 r.p.m. gases /steam = 2-00 
Engine speed, 120 r.p.m. and over, gases/steam = 1 - 86 
The greater weight of gas evacuated per pound 
of steam at the lower speeds is due to the higher 
enthalpy of the exhaust steam. It is evident that 
if a given weight of steam is to pass through the 
cylinders at various engine speeds, the cut-off must 
be longer for the lower speeds. This means less 
expansion, less heat converted to work, and, con- 
sequently, greater enthalpy of the exhaust steam 
at the low engine speeds. Details of this are given 
iu Fig. 14 on page 187. It can be seen, for example, 
that with 36,000 Ib. of steam exhausted per hour the 
enthalpy of the exhaust steam in the Pennsylvania 

locomotive is : 
AT 120 r.p.m. 
80 r.p.m. 
40 r.p.m. 


1168 B.Th.U. /Ib. 
1180 B.Th.U. /Ib. 
1216 B.Th.U. /Ib. 


At lower speeds the greater heat energy in the 





lines. The lines do not pass through the origin. 
If they did, the back pressure for a given engine speed 
would be directly proportional to the square of the 
rate at which the steam was exhausted. This con- 
dition would obtain if the steam exhausted at a 
given engine speed were of uniform quality for all 
rates of flow. Reference to Fig. 14 shows that this 
is not the case. At a given engine speed the enthalpy 
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of the exhaust steam increases as the rate at which 
steam is exhausted increases. For this reason the 
increase in back pressure with increasing rates of 
exhaust is greater than it would be if it were directly 
proportional to the square of the weight of steam 
exhausted per hour. 

In addition to the weight of steam exhausted, 
the velocity of the exhaust must be considered. An 





inerease in velocity may be obtained by decreasing 



















The effectiveness of the ejector action of the steam 
that is, the weight of gases entrained per pound of 
steam—depends on the velocity with which the 


exhaust steam expands through the nozzle. This 
velocity can be increased by reducing the area of 
the, nozzle or by increasing the heat energy in the 
exhaust steam. 

This reasoning is predicated on the design of 
front end remaining unchanged. It is, of course, 
possible to vary the design and alter the weight of 
gas entrained per pound of steam for a given back 
pressure. If various designs of front ends and 
blast nozzles are to be compared for efficiency, a 
plot of test results as in Quadrants I and IV of Fig. 5 
is useful and sufficient. It shows how much gas is 
moved by each pound of steam exhausted and 
whether this is done without undue back pressure. 
Back pressure is, of course, undesirable as it reduces 
the available cylinder power. 

Consideration of the smoke-box draught is ° 
unnecessary if proper information is available as to 
the weight of gas moved. The draught is merely a 
secondary phenomenon dependent on the rate 
of flow of, and the resistance offered to, the gases 
of combustion. It has, however, by right of ancient 
usage acquired a certain quasi-respectability and 
cannot be overlooked entirely. Information as to 
the relation between draught and back pressure 
and between draught and rate of gas flow is given in 
Quadrants III and II of Fig. 5. 

Details of the relation between smoke-box draught 
and rate of gas flow in the Pennsylvania locomotive 
are given in Fig. 8, from which the smooth curves 
in Quadrant II of Fig. 5 are taken. Two sets of 
test results are plotted with the rates of gas flow 
as abscisse and the square root of draughts as 
ordinates. The lower set of points gives the difference 
between the draught in the smoke-box and the 
draught in the fire-box. This measures the loss of 
head incident to the flow of gas through the flues. 
The points are well represented by the straight line B. 
showing direct proportionality between loss of head 
and the square of the rate of gas flow. The upper 
points, smoke-box draught, are well represented by 
the straight line A up to a rate of flow of about 
100,000 Ib. of gas per hour. This corresponds to a 
rate of firing of about 150 lb. of coal per square 
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FiG. 6-WEIGHT OF GASES AND STEAM EXHAUSTED 
FIG. 7—-SQUARE ROOT OF BACK PRESSURE AND STEAM EXHAUSTED 


exhaust steam results in greater velocity of the steam 
after expansion in the exhaust nozzle and in a higher 
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the orifice of the nozzle, or, as described above, by 
increasing the enthalpy of the exhaust steam. 
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FIG. 9—SMOKE-Box DRAUGHT 


gas flow the measured 


Fic. 8—SQUARE ROOT OF DRAUGHT AND WEIGHT OF GASES 


AND BACK PRESSURE IN EXHAUST PASSAGES 


At higher rates of firing and 
smoke-box draught falls 


foot of grate per hour. 


back pressure. The latter effect is shown in Quadrant. 


[IV of Fig. 5, and in Fig. 7: 

In Fig. 7 the relation between back pressure and 
rate of steam exhausted is shown in detail by plotting 
the square root of hack pressure against rate of 
exhaust. Within the range of the test data, all of 
the results are well represented by three straight 








The curves in Quadrants I and IV of Fig. 5 and 
the conclusions drawn from them give the basic 
information necessary for a critical examination of 
the action of the front end. 

The air used for combustion, together with the 
waste products (gases of combustion), is entrained 
by the exhaust steam and ejected through the stack. 











below that predicted by the line A. To obtain the 
high firing rates the fire must be thinner or more 
permeable. Its resistance to the passage of the air 
is lower and continuity of the relation between 
smoke-box draught and rate of gas flow is broken, 
This is a serious objection to the widely prevalent 
practice of measuring the effectiveness of the front 
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end by comparing smoke-box draught and back 
pressure. The practice has, of course, grown up 
because of difficulty in measuring the rate of gas flow. 

The relation of back pressure to smoke-box draught 
for the Pennsylvania locomotive is shown in Fig. 9 on 
page 185, with back pressures as abscissz and draughts 
as ordinates. Without further study of the data it 
would be natural to represent the points by a straight 
line EF. This does not pass through the origin, 
but indicates a draught of about lin. of water for 
zero back pressure. Ellis and Fetters in their 1936 
report on the Locomotive Front End to the Committee 
on Locomotive Construction, Association of American 
Railroads, Mechanical Division, show an almost 
identical line as a typical draught curve. They 
suggest that the positive draught for zero back pres- 
sure is due to inaccuracies in the draught gauge read- 
ings. The present study does not confirm this view, 
but shows that a better explanation is to be found in 
the changes in enthalpy of the exhaust steam which 
have been noted above. 

The data available also show that the relation 


steam temperature is due to better heat transference 
in the superheater because of the more rapid steam 
flow. This cannot be the case. With a constant 
temperature of the superheater surfaces an increase 
in the rate of steam flow would result in more heat 
being taken up, but the steam would come away at a 
lower temperature. An increase in the rate of steam 
flow will increase the rate of heat transfer, but will 
reduce its efficiency. The increase in steam tem- 
perature as the boiler is forced has a favourable 
effect on the efficiency of the cylinders. 

While an increase in the rate at which the boiler is 
worked increases the temperature, it has an opposite 
effect on the pressure. As the boiler is forced, the 
pressure of the steam reaching the steam chests is 
reduced. This reduction of pressure tends to reduce 
the cylinder efficiency. It thus opposes the beneficial 
tendency of the higher steam temperature. This 
opposition in part accounts for the fact that locomo- 
tive cylinder efficiency usually remains constant over 
a considerable range of power. 

Information regarding the temperature and pres- 
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between smoke-box draught and back pressure cannot 
be aceurately represented by a single straight line 
applicable to all engine speeds. The smooth curves 
in Figs. 6, 7, and 8, which are the same as those in 
Quadrants I, II, and IV of Fig. 5, show respectively 
the relations, back pressure v. steam flow, steam 
flow v. gas flow and gas flow v. smoke-box draught. 
By correlating the values given by these curves, 
the relation between back pressure and smoke-box 
draught can be obtained. Curves giving this relation 
are shown in Quadrant III of Fig. 5, and in more 
detail in Fig. 9. The poimts fall into two groups. 
Those at the lowest speed of 40 r.p.m. are well repre- 
sented by the straight line AB. For the higher 
draughts obtained at speeds of 80 r.p.m. and over the 
curve C D. applies. 

It should be noted that the separation of the plot 
into these two groups would not be clearly justified 
without the information given in Quadrant I of 
Fig. 5 as to the relation between steam exhausted and 
weight of gases moved. If no information were avail- 
able as to the rate at which air was supplied, the 
analysis of the draught conditions would be incom- 
plete. It would then be natural to follow Ellis and 
Fetters and represent the relation between smoke- 
box draught and back pressure by the straight line 
EF in Fig. 9. The difference between the straight 
line and the actual results would not be serious if 
only a single series of tests for one locomotive is to 
be recorded. If, however, test data are to be studied 
with a view to improving existing conditions, it is of 
advantage to use the accurate method of plotting 
made available by measurement of the air supply. 
One gain is that it is not then necessary to account 
for the position of the low test points by assuming that 
the draught gauge measurements are inaccurate. 

Determination of the air supply should be recog- 
nised as a highly important phase of locomotive test- 
ing. Our knowledge of the details of the operation of 
the locomotive boiler is largely due to the fact that 
the Pennsylvania Railroad laboratory has provided 
information as to the rate at which air is supplied. 

ENGINES. 

Attention is now shifted from the boilers to the 
engines. Here the steam which represented output 
from the boiler changes its réle and takes the part 
of input for the cylinders. In considering the boiler 
output, the controlling quantity was the rate at 
which heat units were taken away in the steam. .In 
examining the cylinder input it is necessary to con- 
sider the conditions of pressure and temperature 
under which the heat units are offered to the 
cylinders. High steam pressures and temperatures 
increase the efficiency with which the steam ean be 
expanded in the cylinders. 

In a locomotive boiler working at a constant boiler 
pressure, the rate at which steam is produced will 
affect the pressure and temperature at which the 
steam is delivered to the steam chests. As the 


boiler is forced and the output of steam is increased, 
the temperature at which the steam is delivered goes 
up. This is due to the fact that the temperature of 
the fire-box and of the gases of combustion rises. It 
is sometimes suggested that part of the increase in 


STEAM CONDITIONS WITH STEAM SUPPLY 


sure changes is given in Figs. 10 and 11. The range 
between low and high powers is indicated below :— 
Rate of steam flow to cylinders, 


Ib. /hr. nee ies 33,000 70,000 
Pressure : 
In steam chest, !b./sq. in. = 245 225 
Drop from boiler to steam chest, 
Ib. /sq. in. Oe Ey Ses eee 5 26 
Temperature in steam chest, deg. 
SEs Rs a 640 725 
Enthalpy in steam chest, 
B.Th.U. /Ib. : 1,310 1,380 


Fig. 11 shows in detail the relation between steam 
chest pressure drop and rate of flow of steam to the 
cylinders. For the individual points plotted the 
ordinates are rates of steam flow and the abscisse 
the square roots of the pressure drop between boiler 
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FiG. 11—-STEAM CHEST PRESSURE DROP AND 
RATE OF STEAM FLOW 


and cylinders. A very good straight line relation is 
obtained showing that the pressure loss is a friction 
loss proportional to the square of the rate of flow of 
the steam. 

This information suggests that the pressure loss 
can be minimised by providing steam passages of 
ample area and unobstructed in direction. Effort 
can be well spent in reducing pressure loss between 
boiler and cylinders. This loss not only reduces the 
cylinder efficiency, but also cuts down the cylinder 
power that can be developed for a given cut-off. 

Attention is now turned directly to the cylinders. 
Analysis of the action of the cylinders involves con- 
sideration of the power developed and the efficiency 
shown. Cylinder power is the product of two factors, 
speed and cylinder tractive cffort, and these two 
factors are inter-related. They also, individually and 
together, influence the efficiency. 

The relation between tractive effort and speed is 
shown in Fig. 12. Abscisse are speeds in miles per 
hour and ordinates cylinder tractive effort. Cylinder 
tractive effort is defined for present purposes as the 
tractive effort computed from cylinder and driving 
wheel dimensions, using the indicated mean effective 
pressure. It may also be called the indicated tractive 


In Fig. 12 a series of curves is drawn sloping down- 
ward from left to right, each corresponding to a 
given cut-off. The equilateral hyperbolas shown in 
light lines give the horse-power developed for various 
combinations of tractive effort and speed. Horse- 
power is, of course, proportional to the product of 
tractive effort and speed. 

The value of the tractive effort developed is 
dependent in the first place on the cut-off, but is also 
affected by the speed. For example, the Pennsyl- 
vania cylinders at 50 per cent. cut-off give an indi- 
cated or cylinder tractive effort of 51,0001b. at 
10 miles per hour. As the speed is increased to 
50 miles an hour, the tractive effort drops to 31,000 Ib. 
At this cut-off and speed the tractive effort curve 
cuts the 4000 H.P. hyperbola. No further increase 
in speed can be made with this cut-off, as the capa- 
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FiG. 12—RELATION BETWEEN TRACTIVE EFFORT 
AND SPEED 


city of the boiler to supply steam has been reached. 
It is important to note, however, that throughout the 
curve to the left of this point the drop in tractive 
effort as speed increases is due only to cylinder con- 
ditions, and not to any limitation imposed by the 
boiler. 

CYLINDER EFFICIENCY. 

This is commonly, if not entirely accurately, 
described in terms of pounds of steam per horse- 
power hour, as in Fig. 13. Abscissw# are indicated 
horse-power and ordinates steam per indicated horse- 
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FiG. 13—STEAM CONSUMPTION AND POWER 


power hour. Curves showing the relation between 
steam consumption and power are drawn for various 
speeds. It will be seen that the best results are 
obtained at the higher speeds and medium power out- 
put, and that for a considerable range of power the 
change in steam per horse-power hour is not great. 
The lowest steam consumption shown is about 14 Ib. 
of steam per indicated horse-power hour. 

While the steam rate per horse-power hour serves 
as a good practical index to the efficiency of an engine, 
it is not an exact measure of thermal efficiency. For 
an accurate measure of this property information is 
needed as to the heat in the steam entering and the 
heat in the steam leaving the cylinders. Working from 
the very extensive data given by the Pennsylvania 
tests, the author has devised the scheme shown in 
Fig. 14 to illustrate “how and why the thermal 
efficiency varies. 

In this figure the ordinates are enthalpy or heat 
content in B.Th.U. per pound of steam, while the 
abscisse are rates at which steam is passed through 
the cylinders. The upper curve A shows how the 
enthalpy of the steam in the steam chests increases 
as the rate of steam supplied increases. In the lower 
part of the figure is a group of curves, marked respec- 
tively for speeds of 40 r.p.m., 80 r.p.m., 120 r.p.m., 
and 160 r.p.m, and over... The intersection of one of 
these speed curves with a vertical for a steam rate 
gives the enthalpy of the exhaust steam at that 
engine speed and that steam consumption. The 
35,000 lb. an hour steam rate vertical cuts the 
80 r.p.m. curve at an enthalpy of 1180 B.Th.U. This 
amount of heat disappears up the stack with each 
pound of steam exhausted. Now, if the 35,000 lb. 
per hour vertical be continued upwards it will meet 
the A curve for steam chest enthalpy at a value 








effort. 


1334 B.Th.U. per pound for the steam at admission. 





Fes. 18, 1938 


THE ENGINEER 


187 








The heat utilised in the cylinders for conversion to 
mechanical work is found by subtraction, }334—1180 
to be 154 B.Th.U. per pound of steam. The thermal 
efficiency of the engine is readily found to be 154/1334 
or 11:5 per cent. 

It will be noted that across the heavier speed lines 
another family of lighter lines is drawn and marked 
for various cut-offs. ‘These serve to show the enthalpy 
in the exhaust for any combination of cut-off and 
rate of steam consumption. 

The combination of the two families of curves 
shows how the various combinations of cut-off and 
speed affect steam consumption and efficiency. ‘The 
lowest heat loss in the exhaust steam occurs, as is 
natural, with the shortest cut-off and the highest 
speed. Under such conditions there is a moderate 
rate of steam flow through the cylinders. As the 
cut-off is lengthened the rate of steam flow is increased 
and the heat carried away by each pound of exhaust 
steam also increases. This would tend to give a lower 
cylinder efficiency, but, as has been noted, the increase 
in the rate of steam flow is accompanied by an 
increase in the admission steam temperature. At the 
higher speeds the enthalpy in the steam chest, 
Curve A, rises very nearly parallel to the enthalpy 
of the exhaust. Consequently, the amount of heat 
taken out of each pound of steam and converted to 
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FiG. 14—-ENTHALPY AND STEAM RATE 


mechanical work changes slowly. The thermal 
efficiency will drop slightly because a constant amount 
of work will be developed from an increasing enthalpy 
at admission, but the amount of steam used per unit 
of work’ will remain nearly constant over a fairly 
wide range of power. This was shown in Fig. 13. 

It should be noted that with a value given for the 
heat per pound of steam converted to work the pounds 
of steam used per horse-power hour can be found at 
once. A_ horse-power hour is equivalent to 
1,980,000ft.-lb. or 2545 B.Th.U. Consequently, if 
154 B.Th.U. of work are developed from each pound 
of steam, the steam consumption will be 2545/154, 
or 16-6 1b. of steam per indicated horse-power hour. 

The method of plotting used in Fig. 14 is novel, so 





far as the author 1s aware. It is derived from a 


suggestion made by him (‘‘ Proc.,” Inst. Mech. Engrs., 
1927, Vol. 2, pp. 923-1024) that in locomotive testing 
it should be possible to determine steam per indicated 
horse-power without taking indicator cards, but by 
measuring the temperature and pressure of the steam 
at admission and exhaust. Since then this method of 
measuring steam rate has been applied practically by 
Mr. A. Williams (‘‘ Trans.,’’ A.S.M.E., 1935, Vol. 57, 
p- 495), and satisfactory results are reported. In 
working up the test reports the values for steam per 
indicated horse-power hour have been computed from 
the indicator cards and the total steam used, as well 
as from the steam temperatures and pressures. The 
check between the two methods is reasonably close. 


CONCLUSION. 


Attention is drawn particularly to the pattern which 
has been set up for the analysis of locomotive pro- 
cesses. This was outlined in the early part of the 
article. It is here re-stated, calling attention to the 
plots which have been used. 

A.—Operation of the Boiler.—(1) The overall boiler 
efficiency is plotted as a straight line against the rate of 
firing in Fig. 1 (ante). From this straight line the rate 
of equivalent evaporation is computed and plotted 
as a parabola, also in Fig. 1, against the rate of firing. 
(2) ‘the overall boiler etficiency is broken down into 
efficiency of combustion and efficiency of heat 
absorption, Fig. 2 (ante). 

B.—Transfer of Steam to Cylinders.—The tempera- 
ture and pressure of the steam arriving at the 
cylinders are plotted against the rate of steam flow 
as in Fig. 10. 

C.—U tilisation of Steam.—{1) The heat in the 
steam entering and leaving the cylinders is examined. 
The difference is the heat transformed into mechanical 
work. Fig. 14 plots the information so as to show the 
effect of speed and cut-off on the amount of work 
developed and the efficiency with which this is done. 
(2) The tractive effort developed in the cylinders is 
shown in Fig. 12 in relation to speed and cut-off. 

D.—-Exhaust.—The front end conditions are 
analysed and plotted in Fig. 5. The four related 
quantities to be studied are rate of exhaust of steam, 
back pressure, draught, and rate at which gases of 
combustion are moved. 

It is believed that the pattern followed provides a 
concise, complete, and logical account of the vital 
processes of the locomotive. Attention is directed 
only to the inter-related thermal processes of the 
boiler and engine. Consideration of how the power 
developed by these processes may be used to haul 
trains is another matter. 


Principal Dimensions of the Locomotive. 


Railway ... ... P.R.R. 
Locomotive No. 6.872 
TYPE cess. soe Say 4-8-2 
Weight on drivers, lb. ... ... 267,000 
Weight of locomotive, total, lb. 385,000 
Cylinder diameter, H.P., in. ... 27-0 
Cylinder stroke, in. ... ... ... 30-0 
Cylinder volume, L.P., cu. in. 17,300 
Driving wheel diameter, in. 72 
Boiler pressure, Ib. /sq. in. 250 
Flues : 

Plain, outside diameter, in. .. 2-25 
Pe: 6. a. Ct 120 
Superheater, outside diameter, in. 3-5 
Superheater, number ... ... ... 170 
Length between tube plates, ft. ce 19 
Evaporative heating surface, sq. ft. .. 4,319 
Superheating surface, sq.ft. ... ... ... 2,052 
Superheating as per cent. of evaporative 
surface bes. ove, a. .... 49°5 
Fire area of flues, sq. ft. 9-00 
Grate area, sq. ft. a 70-0 
Fire-box volume, cu. ft. ... ... 475 
Evaporative surface /grate area ... 61-7 
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SOME NEW DEVICES, 
No 


( N Monday next, February 21st, the Engineering 

and Hardware Section of the British Industries 
Fair opens at Birmingham, and will remain open 
until Friday, March 4th. As was pointed out in our 
review of the Fair last year, the character of the 
exhibits has progressively become in the past few 
years of less interest to engineers, particularly with 
regard to the diminishing numbers of firms at the 
Fair representing the heavy and medium engineering 
industries. In fact, such firms engaged in the heavy 
and medium industries as are participating cannot 
be regarded as truly representative of the state of 
the engineering industries as a whole. 

In view of this diminishing interest we decided last 
year not to devote any special Supplements to the 
Fair, as had been done in the past, but to limit our 
descriptive articles to such exhibits as are of interest 
to engineers as a result of their novelty or special con- 
struction. On reviewing the advance lists of the 
firms which are taking stands at the Fair this year, 
although the lighter classes of industry are well repre- 
sented, especially on the domestic and hardware 





side, we cannot find any justification for treating the 
subject more fully, and we therefore confine ourselves 


MACHINES AND DEVELOPMENTS. 
"2 


to a short series of articles wherein are noted some 
new devices, machines, and developments. The first 
of these articles follows. 


ALFRED HERBERT, LTD. 


On the stands taken at the Fair by Alfred Herbert, 
Ltd., of Coventry, will be shown the firm’s well- 
known “ Atritor”’ coal pulveriser, firing small forge 
furnaces on the independent feeder system, and also 
a range of engineers’ small tools. We have fully 
described the coal pulveriser unit previously, and 
therefore will confine ourselves to dealing with thé 
applications of this type of plant. The firm has 
previously demonstrated the ring main distribution 
system, whereby a single pulveriser unit: is arranged 
to fire’a number of furnaces, such as those used in 


the drop forging industry. Each furnace has inde- 


pendent control, and as many as fourteen furnaces 
in close proximity can be fired in this way. 

As an alternative to the above-described arrange- 
ment, the firm is showing the pulveriser firing two 
furnaces on the independent feeder system. This 
system is intended for firing furnaces which are wideiy 





scattered and are working discontinuously, so that 
the variation in the total fuel requirements is large. 
Only one unit is used to fire all the furnaces, and two 
small furnaces will be shown fired in this manner. 
The coal pulveriser is placed in a central position, 
so that the pulverised coal delivery pipe lines radiate 
to the various furnaces. At the base of the bin into 
which the dried pulverised fuel is ejected from the 
machine are small motor-driven independently con- 
trolled feeders and fans, each feeder and fan serving 
one furnace, thus enabling the amount of coal and 
air delivered to each furnace-to be controlled. It is 
stated that the savings obtained as compared with 
hand-fired furnaces are usually 25 per cent. 

The application of pulverised coal to the firing of 
metallurgical furnaces has been effected in this way 
for a number of different types of work, particularly 
smelting and refining furnaces for copper, reheating 
furnaces. for iron piling and for heating ingots, 
blooms and billets. An entirely new application of 
pulverised fuel firing equipment is to be found in the 








FIG. 1—DEAD LENGTH BAR™ CHUCK—HERBERT 


brick and tile industries, where the unit is used for 
dehydrating and pulverising the clay. Examples 
of tiles produced by the wet or plastic process and 
those produced by the new semi-dry process using 
the Atritor unit will be shown on the stand. 
Amongst the machine tool accessories and engineer's 
small tools there will be exhibited the Herbert air- 
oper..ted dead length bar chuck, which we illustrate in 
the accompanying engraving, Fig. 1. These chucks 
are of particular use for operations involving accurate 
length measurements, as there is no end movement 
of the jaws and work when in operation. The chucks 
are also made in a hand-operated form, but the air- 
operated type is claimed to reduce chucking times 
and relieve the operator of much unnecessary fatigue. 
Other exhibits shown will include Coventry and 
Tangic self-opening die heads, adjustable drawing die 
boxes with Ardoloy tipped dies, and other small tools. 


BaBcock AND Witcox, Lrp. 


While the majority of the exhibits on the stand of 
Babcock and Wilcox, Ltd., and its associated com- 
panies will consist of piping, valves, and Babcock 
Class 1 fusion welding exhibits, much the same as 
last year, we describe two exhibits which are new. 
The first of these exhibits is of a new design of oil 
burner, recently pui into manufacture by the firm. 
Systems of oil firing with various types of burners 
manufactured by Babcock and Wilcox, Ltd., include 
that in which the fuel oi] is atomised mechanically 
by pressure ; that in which steam or air is used as a 
spraying or atomising agent ; and that in which both 
pressure and steam or air, separately or in combina- 
tion, are used, giving a wide range output. At the 
Fair three different air registers will be shown, 
together with pressure atomising and steam atomising 
burners, also a dual burner for gas fuel. 

The new design is a circular air register, adaptable 
either for induced or forced draught operation. As 
can be seen in the accompanying engravings, Figs. 2 
and 3, the air control consists of a mild steel frame- 
work with a number of inwardly opening mild steel 
flaps mounted thereon. The front is completely 
enclosed by a mild steel screen plate A (Fig. 3), 
which minimises the effect of direct radiation from 
the furnace ; on this plate are mounted the oil fuel 
sprayer supports and the actuating gear for the air 
flaps. On the smalier sizes, when used for natural or 
induced draught, the actuating gear is arranged to 
close the flaps or to limit their opening, as may be 
required. The flaps themselves are fitted with light 
springs, which force them open to the limit of the 
stops, but do not prevent the doors closing under 
back pressure. 


The burner is housed inside a mild steel tubular 
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sleeve B, which carries on the furnace end an impeller 
C made in a heat-resisting alloy material. The con- 
nection to the burner is a flexible tube having a solid- 
drawn core which permits of a considerable axial 
adjustment of the position of the burner tip and the 
impeller, which move together. A subsidiary adjust- 
ment of the relation between the burner tip and the 
impeller can also be made very simply. 

For forced draught working with closed furnace 
fronts the air register is of similar construction, but 
the air flap actuating gear is positively connected to 
the flaps and the springs are dispensed with. The 
larger size of air registers, being made principally for 
forced draught work, are all positively actuated. 
They are mounted in front of specially shaped throats 
D of cylindrical cross section, into which the burner 

















Fic. 2—AIR REGISTER—BABCOCK 


and impeller project. In certain applications the 
entry to the throat consists of a cone E made in heat- 
resisting material on the inside of which are provided 
a number of directing blades, which impart a radial 
movement to the air that is admitted around the 
outside of the impeller. A view of the arrangement 
from the furnace side is shown in Fig. 4, in which 
can be seen the method of attaching the throat 
bricks. 

In the case of the pressure jet system the burner tip 
slots, which are fed from a central tube, are made of 
smaller dimensions than those slots which are fed 
from the annular space between the tubes. The two 
sets of slots can be used together or either one of them 
can be used with the other shut off. Allowing for the 
variation in output that can be obtained by altering 
the oil pressure, it is possible to obtain a range of fuel 
supply of about 43 to 1 on pressure atomising alone. 
This burner can be conveniently operated on the “ high- 
low” principle by shutting off the supply to the large 
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FiG. 3—-ARRANGEMENT OF AIR REGISTER—BABCOCK 


output slots whenever the required boiler pressure is 
likely to be exceeded and opening up the supply 
again when required. 

In the second system—that in which steam or air 
is used as an atomising agent—the oil is delivered 
through the central tube and the steam through the 
space between the tubes, in a similar manner to the 
simple steam burner. The oil, however, is always 
delivered under pump pressure, which, for maximum 
output, is higher than is usually adopted for the 
simple steam atomising burner. On the maximum 
duty the burner operates essentially as a pressure jet 
burner, but when the oil pressure falls below that 
which is suitable for pressure jet atomisation, it 
operates essentially as a steam burner. The range of 
output which can be obtained on this basis is greater 
than is possible with either the steam atomising 
sprayer or with the wide range pressure burner 





described above. The quantity of steam used is only 
a small part of that required for the normal steam 
atomising burner, since the. quantity depends only 
on the oil required for low output service. Compressed 
air can, of course, be used instead of steam. 

The third application is employed in the case when 
oils are to be fired which, as a result of their viscosity 
and the limited range over which they can be heated, 
cannot be dealt with by pressure jet burners. In this 
ease the design provides for forcing the oil through 
the slots under pressure. The oil is given a primary 








Fic. 4—AIR REGISTER FROM WITHIN FURNACE— 
BascockKk 


rotary motion, which can be augmented by steam or 
compressed air delivered through the other set of 
slots. When normal fuel oil is in use the burner can 
be operated as a straight*pressure jet burner, using 
one set of slots only. It is then necessary to use a 
smaller nozzle than that which would be in use when 
steam is passing through. 

The other new exhibit on the stand will be a 
mechanical chain-grate stoker and driving gear. This 
type of stoker, which we illustrate in the accompany- 
ing engraving, Fig. 5,is of an intermediate size, suitable 
for use under small and medium size boilers. The 





extending across the stoker, each about 3ft. long, 
fitted at their lower extremities with dampers, so 
that each length of grate has individual draught 
control. It is stated that with this construction it is 
impossible for any riddlings to accumulate in the 
compartments, with the danger of coking or burning 
taking place. An air seal is provided on each side of 
the grate to prevent infiltration of air or leakage from 
the furnace. The side frames of the stoker are of cast 
iron construction, with rolled steel cross members to 
brace the structure and form anchors for the com- 
partments. The compartments themselves are of 
riveted steel construction. 

The movement of the grate is continuous and 
thicknesses of fires in excess of 12in. can be provided 
for when burning lignite or similar fuel. Ash plates 
and dumping bars, together with a balanced ash 
dumping door, worked by means of a lever outside 
the boiler wall, are arranged at the rear of the stoker. 
Fire-brick-lined inspection doors are provided, 
whereby the condition of the fire may be observed 
and access gained to the furnace. 

The driving gear is a self-contained unit, the only 
point of attachment to the stoker being through a 
coupling keyed to the main stoker driving shaft. 
Thus, when repairs to the grate become necessary, 
the whole of the driving mechanism can be detached 
by the removal of six coupling bolts and, since it is 
mounted on a cast iron pedestal fitted with wheels, it 
can be readily removed. The lower portion of the 
pedestal forms a casing for the worm drive, running 
in an oil bath. The worm is driven by gearing con- 
tained in a cast iron gear-box, mounted on the top of 
the main pedestal. All spur and pinion wheels are 
continually in mesh and the changes of gear ratio are 
obtained through sliding dog clutches. It is unneces- 
sary to travel through the complete range of gears in 
order to step from one to another and, furthermore, 
it is stated that it is impossible to jam the gears in 
any way, no matter how roughly the gear change is 
macle. 

The primary drive is obtained from a small totally 
enclosed electric motor, bolted to a base-plate at the 
rear of the gear-box and directly coupled to the change 
speed gear-box. Four grate speeds are obtainable, 
which can be arranged to suit the type of fuel and 
size of stoker. The gear and grate are automatically 
protected by a slipping clutch between the change 
speed gear-box and the main worm. This slipping 
clutch is loaded by means of a heavy spiral spring 














Fic. 5—CHAIN GRATE STOKER—BABCOCK 


stoker to be shown is 7ft. wide and 12ft. long and is 
fitted with a self-contained driving gear. The frame 
is bolted to the floor and forms a base for the furnace 
walls, which are supported by the stoker side frames. 
The frame is made to give a definite provision for 
expansion effects—a feature which is necessary for 
the more severe conditions imposed by balanced 
draught and preheated air. Air admission to the 
furnace is through the return run of the chain, thus 
enabling the links to be cooled without heat loss and 
avoiding excessive heat radiation from the front of 
the stoker into the firing aisle. The grate consists of 
an endless chain of short cast iron grate bars and is 
generally similar to that used on the stoker made by 
the firm for use with natural or induced draught. The 
rear end of the grate is carried on a cast’ iron drum 
mounted on the rear shaft, and the top run of the 
grate is supported on mild steel staggered skid bars, 
the supporting members of which form the top 
members of the compartments, whilst the return run 
of the grate is also supported on rolled mild steel 
skid bars. 

Underneath the grate is a series of compartments 





and it is so constructed that should the grate jam for 
any reason the clutch is thrown out. A black and 
white enamelled disc on the worm shaft gives visual 
indication of the movement of the grate. 

Where D.C. current is used the motor speed is 
usually from 900 to 1000 r.p.m., and similar speeds 
are arranged for A.C. at 50 cycles per second. For 
circuits having a periodicity of 25 cycles per second, 
when the motor speed is reduced to, say, 710 r.p.m., 
different wheels are used in the first train of the change 
speed gear, so as to obtain the correct grate speeds. 


W. anp T. Avery, Lrp. 


One of the most interesting exhibits on the stand 
taken by W. and T. Avery, Ltd., of Birmingham, will 
be a testing machine which has not previously been 
shown. This apparatus is the Avery-Brownsdon 
wear and lubricant tester, which is illustrated in 
the accompanying engravings, Figs. 6 and 7. It 
has been designed to show the relative resistance to 
wear of various metals and the relative efficiencies of 
lubricants in preventing wear. In each case a flat 
metal specimen is held by a known force against a 
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hardened revolving wheel of which the periphery in| 


supplied with lubricant. After a certain time interval 
the specimen is removed and the length of the ellip- 
tical impression is measured. If the same metal is 
used with various lubricants, then the impressions 
give relative properties of the lubricants to prevent 
wear; on the other hand, if various metals are used 
with the same lubricant, the resulting impressions 
show the relative capabilities of the metals to resist 
wear. 

As can be seen from the engravings, the instru- 
ment is mounted, together with its driving motor, 
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AFIG. 6-WEAR AND LUBRICANT TESTER—AVERY 


upon a bed plate and the drive for the rotating wheel 
is taken through a vee belt. Wheels are supplied in 
various grades of finish on their periphery, so that a 
wide range of materials can be tested. At the top of 
the machine can be seen a funnel for holding and con- 
trolling the supply of lubricant to the test piece, and 
on the right-hand side of the machine is situated a 
handle, whereby the wheel is brought into contact 
with the specimen. The thickness of the metal 
sample can vary considerably, but the two surfaces 
should be parallel and that on which the tests are to 
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FIG. 7—ARRANGEMENT OF TESTER—AVERY 


be carried out should be finished with a grade of emery 
paper similar to that used for polishing the wheel. 
At the end of the test the length of the impression 
is measured by means of a Brinell or travelling micro- 
scope. The machine is designed to run at about 
500 r.p.m., corresponding to a wheel peripheral speed 
of 130ft. per. minute, and the actual speed can be 
checked by reading a revolution counter at the 
beginning and end of the test. Other speeds can be 
provided for, and the load can be varied from 5 Ib 
to 30lb. or more. An important point is that, 
although the standard machine is supplied with a 
hardened steel wheel, wheels of any other metal or 








alloy can be used, their choice being dependent on the 
particular lubrication problem to be studied. 

Amongst the other testing equipment shown by 
the firm at the Fair will be two universal machines of 
10 tons and 50 tons capacity, an electrically operated 
spring scragger, an impact tester and a fatigue testing 
machine. A new industrial weighing machine will 
also be exhibited for the first time. The machine 
automatically totalises, by electrical and mechanical 
means, any desired run of weighings, and also 
gives the total weight of all loads which have 
passed over the machine. Several applications will be 
shown—the machine working in conjunction with a 
gravity track, with a belt conveyor, weighing truck 
loads and automatically deducting the tare of the 
truck, and also as a person weigher for ascertaining 
the total weight of the passengers and luggage carried 
in an aeroplane. 

We illustrate in Fig. 8 herewith the transposing 

















Fic. 8—TRANSPOSING MECHANISM—AVERY 


mechanism installed in conjunction with a conveyor 
system. The total load passing over the system during 
a@ given period can be read from the back of the 
weighing machine and individual sack weights can 
be read from the front. A counter is fitted to count 
the individuai loads. Furthermore, the total weight 
is given, not only at the weighing point, but also at 
some other point, which can be a reasonable distance 
away. 

Four types of apparatus are available as a basis 
on which adaptations can be made, consisting of a 
semi-automatic totaliser, a fully automatic totaliser, 
a continuous bulk weigher and totaliser, and an auto- 
matic net totaliser. The indicating unit is electrically 
driven and, in all cases, electrical repeating counters 
can be arranged to repeat the indications of the master 
counters at any reasonable distance away from the 
scale. Also printing counters can be arranged so 
that the total weights can be printed on a ticket or 
invoice, 

In the case of the semi-automatic totaliser the 
mechanism is applied to a weighing machine and the 
presence of a load on the platform is indicated by 
means of a signal light. The operator then presses a 
button and the machine adds this load on to the 
previous total. When the machine is fully automatic 
in operation, provided that the loads are supplied to 
it at a rate not exceeding six per minute, it auto- 
matically weighs them and totalises the weights. It 
is particularly suitable for weighing commodities in 
sacks or bags, but will deal with any articles which 
can be handled by ordinary conveyor methods. 
Alarm and safeguarding circuits can be operated by 
the scale. 

The automatic continuous bulk weigher and 
totaliser is arranged in a similar manner for weighing 
bulk material on a conveyor band without interrupt- 
ing the flow. The amount of material supported on 
the weighing portion of the conveyor is weighed and 
totalised instantaneously at intervals corresponding 
to the length of the weighing portion of the band. A 
section of the supporting rollers is replaced by the 
“live” weighing structure. The weight of the con- 
veyor band is tared off and the net weight of the 
contents is recorded by the machine. 

In the fourth arrangement the machine records 
only the net contents of a vehicle or contaimer, the 
tare being automatically deducted. It can be used 
when a loaded container is brought to the scale, dis- 
charged, and returned empty or when the empty con- 
tainer is brought to the scale and filled on the scale 
platform.. Push buttons, marked “gross” and 
“tare,” are provided, the manipulation of which 
cause the machine to perform the necessary sub- 
traction and record the net weight only. The push 
buttons disappear when pressed, so that mistakes 
cannot be made by pressing the wrong button. In 
some applications electrical interlocks with the vehicle 
can be arranged so that the vehicle cannot be loaded 
or discharged unless it has been weighed correctly. 


THE CLARKSON THIMBLE TUBE BorILER COMPANY, 
Lrp. 


On the stand taken by the Clarkson Thimble Tube 
Boiler Company, Ltd., an exhibit of interest will be 
a new silencer economiser arrangement, known as 
the “‘ Gycentric.” It consists of a vertical pressure 
cylinder with thimble tubes protruding radially into 
a divided casing, forming the exhaust gas passes, 
The exhaust gases from an engine installation are 





led into the casing tangentially at the top and pass in 
a gyratory manner three times round the central: 
cylinder and out at the bottom. The gas stream is 
thus always at right angles to the water tubes. There 
is fitted to the casing of the bottom pass a device 
whereby sparks and dust in the gas stream are trapped 
and collected, as they are thrown to the periphery by 
the speed of the gas whirling round the passes. We 











Fic. 9—* GYCENTRIC’’ SILENCER - ECONOMISER 
—CLARKSON 


illustrate the arrangement in the accompanying 
engravings, Figs. 9 and 10. 

The economiser to be exhibited is one of eight 
recently ordered for installation in oil tankers and 
designed to work in conjunction with oil-fired Scotch 
boilers at 200 Ib. per square inch working pressure. 
These tankers are being built in Italy for the Standard 
Oil Company. The boilers are connected up so that 
the heating surface of the economisers is flooded, and 
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FIG. 10—SECTION THROUGH ECONOMISER—CLARKSON 








with this arrangement composite working can be 
effected. 


A. C. Wickman, LTD. 


A new range of tools tipped with Wimet tool 
metal will be shown by A. C. Wickman, Ltd., of 
Coventry, on its stand. These tools are claimed 
to be suitable in one or other of their listed grades 
for all general machining operations. Five in number, 
their grades include a steel alloy known as “‘ Wimet 
XX,” which is especially resistant to pitting and 
cratering from chip flow, and is suitable for cutting 
all forms of steel. Earlier grades of Wimet, consist- 
ing of cemented tungsten carbide alone, were: very 
susceptible to chip action, because of the affinity for 
steel which is a characteristic of tungsten carbide. 
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The addition of titanium carbide in certain propor- 
tions gives an increased resistance to cratering, and 
is said to increase the cutting efficiency and longevity 
of the tool. 

Amongst the exhibits will be Wimet-tipped inserted 
blade milling cutters and wood-working cutters. 
With the last-named tools good results have been 
obtained on woods of an abrasive nature. Various 
types of standard Wimet-tipped tools will be shown, 
including twist drills, spot face cutters, glass and 
marble drills, Wimet-tipped gauges and work slides 
for centreless grinders. 

A speciality of the firm is the manufacture of 
lapping and grinding wheels in a material known as 
““Spedia.”” These wheels are used for the final 
lapping of Wimet cutting tools, gauges, and other 
hard metals, and are stated to be the only known 
free-cutting wheels which give a fine finish to the 
cutting edge. Wheels and a hand lap made from this 
material will be on view. 


CocHRAN AND Co., ANNAN, LTD. 


In the accompanying engravings, Figs. 11 and 12, 
we illustrate a gas-fired boiler which will be on view 











plate and, when nearly fully withdrawn also under the 
tubes, by means of special bogie supports. The tube 
nest can then be pulled completely clear of the boiler 
and cleaned, as shown in Fig. 12. After cleaning 
the inside of the boiler shell, the process is reversed, 
and the boiler reassembled. 

The makers state that it is essential to be able to 
open a boiler for cleaning, if it is not sufficiently large 
to get inside for this operation. By means of the 
special arrangement described above, the whole 
process is claimed to be readily accomplished in a 
working day. 


F. J. Epwarps, Lrp. 


On the stand taken by F. J. Edwards, Ltd., of 
359-361, Euston-road, London, N.W.1, will be seen 
a new nibbler shearing machine, which we illustrate 
in the accompanying engraving, Fig. 13. This 
machine is known as the “‘ Besco” nibbling shear, 
and is capable of cutting mild steel plate up to fin. 
thick in the form of dises or rings, as well as shapes 
of the most complicated forms, from any point in 
the solid sheet, without the necessity for any pre- 
vious punching of holes. In addition, the machine 





adjustable bronze bushes, the cutter head rotates 
and can be turned through the full 360 deg. and 
locked in any position by means of a quick grip 
clamp. The upper blade can be raised or lowered by 
means of a hand wheel, so that shearing operations 
can be started at any part of the sheet without pre- 
viously punching holes, as mentioned above. In 
order to suit different thicknesses of material, the 
stroke is made adjustable. A device which can be 
supplied as additional equipment is an automatic 
centring arrangement, with rests, for cutting discs 
and rings of a diameter which is only limited by the 
depth of the throat. The machine has a throat 
depth of 42in. and can cut dises—using the centring 
device—up to 42in. diameter, but, of course, using a 
hand feed and not using the centring device, discs 
of any diameter can be cut. A further application of 
the centring device is its use for cutting segments, 
which are limited to a maximum radius of 34in. The 
machine makes 1400 strokes per minute, and the 
cutting speed can exceed 6ft. per minute. The power 
required to drive the machine is about 14 H.P. 

In addition to the machine described above, the 
firm will be showing a complete range of sheet metal 
working machinery, such as guillotines, forming and 

















FIGs. 11 AND 12—** ACCESSIBLE "* 


on the stand taken at the Fair by Cochran and Co., 
Annan, Ltd. This boiler is exhibited for the first time, 
and has only recently been put into production at the 
firm’s works. One of the main advantages claimed 
for this boiler is the ease with which it can be dis- 
mantled for cleaning and inspection purposes ; for 
this reason it is known as the Cochran ‘ Accessible ”’ 
gas-fired boiler. As will be seen from the photo- 
graphs reproduced herewith, the whole of the shell 
and the tubes becomes accessible, and it is said that 
the work of cleaning and inspection can be completed 
in one day, without disturbing any of the mountings 
or the supply pipes to the boiler. 

The boiler is fitted with the Cochran-Kirke 
“‘Sinuflo””’ tube arrangement, which we have pre- 
viously described. In Fig. 11 the assembled boiler 
is shown. The principle mountings and controls 
are fitted not on the boiler, but on a stand pipe con- 
nected thereto by two flanged branches—one in the 
steam space and one in the water space. The chimney 
with its automatic damper is fitted at the side of the 
boiler, and is supported independently. Below and 
at the front is situated the gas burner frame, which is 
mounted on a swivel, so that it can be withdrawn 
easily. 

In order to take the boiler to pieces, the gas burner 
frame is removed by pulling it from under the boiler 
on the swivel joint attached to the supporting frame, 
the smoke-box is removed from the top of the boiler, 
and the steam and water pipes between the boiler 
and stand pipe are disconnected. By removing the 
nuts from the studs which make the joint at the top 
of the boiler and the bolts from the bottom, the tube 
nest is suspended by two studs only on the top of the 
shell. On slacking away these nuts the two joints 
connecting the tube plates with the boiler shell are 
broken, and the tube nest falls, with the bottom tube 
plate protruding beneath the boiler shell. By fitting 
a small lug with a roller to the top tube plate, the 
tube nest is kept in place during the next operation. 
This operation consists of turning the boiler over on 
its trunnions. Since it is balanced about its axis of 
rotation, the boiler can be easily rotated. In its 
horizontal] position the boiler is fixed by means of 
an adjustable screw stay, so that the best position for 
withdrawing the tube nest can be obtained. The 
tube nest is supported at first under the bottom tube 





can be used for trimming sheets in a straight line or 
a curved line of small radius, and it can also be used 
as a nibbling machine, as a set of interchangeable 
punching tools is supplied therewith. 

As can be seen from our illustration, the parts of 
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FIG. 13—NIBBLER SHEARING MACHINE—EDWARDS 


the machine are mounted on a substantial cast iron 
frame. A flexible coupling connects the motor and 
the excentric shafts, both the last-named shaft and 
the plunger running in barrel bearings. Guided in 











GAS-FIRED BOILER—COCHRAN 


bending machines, swaging and beading machines, 
and presses of various descriptions. 
(To be continued.) 








High-Speed Protection for 
Electrical Networks. 


Suorr circuits having increased in number and their 
disturbing effect spread over a much wider area by the 
practice of interconnecting generating stations through 
overhead lines, it has become desirable to consider ways 
and means of preserving system stability. This is 
done in a paper on “ High-speed Protection as an 
Aid to Maintaining Electric Service Following Short 
Circuits,” presented at a meeting of the Institu- 
tion of Electrical Engineers on Wednesday last by 
Messrs. T. W. Ross and C. Ryder, who explain that 
disturbances arising from short circuits are due solely 
to the effect the latter have upon rotating machines, such 
as those used for generating, regulating, converting, or 
consuming energy. Generators and synchronous con- 
densers are to be regarded as the principal machines, since 
system stability depends upon them running in syn- 
chronism. The instability may be of temporary or 
transient nature, in which case the angular displacement 
will be insufficient to prevent the machines regaining a 
condition of stable equilibrium. But if a certain limit be 
exceeded a complete loss of synchronism will result and 
the oscillation may continue until the. interconnecting 
circuit breakers are tripped by out-of-step relays or manual 
operation. Although in general system stability can be 
improved by keeping the machine and line reactance low, 
in order to meet economic conditions, it is sometimes 
necessary to adopt other methods. Since they auto- 
matically control the excitation to prevent variations in 
the machine flux, quick-acting automatic voltage regu- 
lators assist in this respect. But voltage regulators cannot 
improve matters beyond the ability of the exciter to 
respond to the need for rapid changes in output, and to 
assist in this respect larger exciters are now employed. 

This improves system regulation and enables greater 
changes in load to be dealt with. Forced excitation was 
thought, when it was first introduced, to provide a com- 
plete solution to the problem of system instability, but 
the fact was overlooked that during certain short circuits 
synchronous ties become ineffective and a condition of 
instability may still arise. It is now recognised that the 
most successful way of dealing with the trouble is to dis- 
connect the faulty section rapidly. 
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A short circuit involving three phases will cause the 
greatest disturbance, but a short circuit between two 
phases will also reduce the interchange of synchronising 

wer. Conditions are less severe in the case of earth 
faults, and voltage regulators are beneficial in minimising 
disturbance. When considering the change in the relative 
position of the machine rotors during a short circuit, there 
are many variable factors to be taken into account, and 
examination of the problem is simplified by considering 
the case of two generators designated Nos. 1 and 2 and 
coupled together by a transmission line with the network 
fed at No. 1 generator end. If each generator shares the 
load equally the angular displacement will be a function 
of the tie line impedance. 

When a three-phase short circuit is applied across the 
terminals of No. | generator its total output becomes that 
represented by the energy losses in the machine, and owing 
to the overload at the instant the short circuit is applied 
the angular velocity of the rotor will be retarded. Imme- 
diately before the fault the prime mover will be delivering 
energy representing the particular load on the generator, 
and immediately after the fault the governor will not 
appreciably change this input. As the short circuit will 
prevent any interchange of synchronising power, the only 
other energy available for maintaining the angular velocity 
is the kinetic energy in the rotors. This, together with the 
steam input, is insufficient to prevent initial retardation, 
but as the current decays the losses decrease rapidly and 
the machine begins to accelerate. As this study is con- 
fined to the conditions existing immediately following the 
short circuit, the voltage regulator and governor do not 
enter into the problem. 

Because of the impedance of the tie line the current and 
power outputs of generator No. 2 will be lower than those 
of generator No. 1. Consequently the rates of change of 
angular velocity of the rotors will be different, and if the 
tie line impedance is sufficiently great the rotor of No. 2 
machine may immediately begin to accelerate. Thus 
the relative impedance between the machines and the 
fault is an important factor in determining the angular 
positions of the rotors during the initial stages of the 
short circuit. Synchronous condensers used for line regula- 
tion must be considered as part of the major plant on a 
supply network, and as such their performance during 
faults must be studied. These machines have no prime 
mover to assist in maintaining speed during short circuits 
and generally they have less inertia than generators, with 
the result that a greater angular displacement may occur 
in a given time. The lower inertia is an advantage during 
minor disturbances, such as faults to earth, which do not 
entirely prevent an interchange of synchronous power ; 
but if the synchronous tie between machines is either 
broken or rendered ineffective the lower inertia is a dis- 
advantage. 

The maximum angular displacement which can be 
allowed between the various rotors without risk of 
instability largely depends upon the impedance of the 
interconnecting circuits, which varies for different network 
conditions. Conditions that matter are those existing 
after a fault has been cleared, since the removal of a 
faulty section may increase the im ce between 
certain machines. Although it is possible for field forcing 
to affect a particular case, it is generally accepted that 
stability is not endangered, provided the angular displace- 
ment does not exceed 100 electrical degrees. The problem 
is therefore to determine the time allowable for short 
circuits to remain on the system without the displacement 
between the machines having exceeded this angle. As an 
aid to this, curves given in the paper are based on the 
results of calculations from design data for average three- 
phase turbo-generators and show the angular displacement 
of the rotor with varying time and short-circuit conditions. 

The load supplied from an electric supply system usually 
consists of a combination of rotating machinery and 
stationary apparatus. A line short circuit which causes a 
drop in voltage at the terminals of rotating machines will 
to some extent disturb the normal running conditions. If 
the short circuit is in such a position that the voltage 
falls considerably, a machine will slow down at a greater 
rate than it will do if the voltage is comparatively small. 
The rate of deceleration will also depend upon the nature 
of the load on the machine and on its ability to return 
energy to feed the short circuit. Network faults should 
therefore be removed as quickly as possible, but even then 
other precautions are necessary if loss of load is to be 
avoided. These precautions are seldom taken and most 
of the gear in use causes unnecessary disconnection of 
healthy machines. When the short circuit has been 
removed and the voltage recovers, the rotating load 
should automatically resume normal speed. Certain 
classes of machines do so more readily than others, but 
require a considerable increase in current, and over- 
current protective devices should be designed to allow for 
this increase to give the machines a chance of remaining 
in service. 

Any arrangement for cutting out the overcurrent trips 
during the starting of machines is unsatisfactory and 
thermal type overload devices do not afford adequate 
protection against damage due to short circuits in the 
windings, &c. Probably the most satisfactory pro- 
tection for motors is a tripping device which is insensitive 
to positive phase sequence currents, but sensitive to 
negative and zero phase sequence currents. The former 
predominates during all normal conditions, including 
starting and low-speed periods, but electrical faults 
produce negative or zero phase sequence currents. Therma] 
protection is suitable for preventing damage to the wind- 
ings due to mechanical overloading. 

Another prolific source of unwanted tripping is the under- 
voltage coil with which many motor starters and circuit 
breakers are fitted. Usually these coi's are of the instan- 
taneous type and & momentary drop in voltage will often 
bring about the disconnection of a machine which would 
otherwise have remained in service. It is therefore highly 
desirable that all under-voltage releases, if considered 
necessary, should have a delayed action. On reverse 
current trips for rotating converters a delayed action cn 
reverse current trips is also an advantage and often pre- 
vents the loss of such load following momentary reductions 
in the A.C. supply voltage. It should be remembered, 
however, that delay increases the possibility of the 
machines flashing over at the D.C. end or running up to an 
excessive speed when the A.C. supply fails entirely. Hence 
delayed action for reverse current trips should be applied 





with care and the time delay should bear some inverse 
relation to the reverse current. Relays constructed on this 
principle are available and have proved quite successful 
in practice. With such precautions most machines con- 
stituting an industrial load will remain in service in spite 
of the most serious network short circuits, which may not 
be cleared as quickly as might be desired. Machines that 
are most likely to give trouble are synchronous motors 
and converters and where these are concerned excessive 
delay in clearing short circuits will cause them to drop ovt 
of step. The order of time delay which will cause an 
undesirable disturbance to such a load will in general not 
be less than that found to be necessary for system stability. 

A common practice is to provide time delay over-current 
relays as a back-up to the quick-acting unit type of pro- 
tection, but since these relays can operate on the occur- 
rence of heavy synchronising currents set up between 
synchronous machines following a system fault, the practice 
may prove undesirable. The tie between the machines 
may be broken, thus preventing them regaining a state 
of stability, which might otherwise be brought about. 
If back-up protection is provided it should preferably be 
of the time/distance measuring type, with a setting to 
cover at least two sections of the network. Failing this, 
the overcurrent relays should have a time delay surficient 
to cover the oscillating period, plus the fault clearing 
period. Cases have been experienced by the authors in 
which overcurrent relays have caused unnecessary dislo- 
cation following the clearance of a short circuit, and this 
form of back-up protection, whether for use on generators, 
transformers, feeders, or bus-bars, must be carefully 
applied and the fact must be kept in mind that synchronis- 
ing current may sometimes reach several times the full- 
load currents of the machines, 

The operating speed of circuit breakers is obviously an 
important factor in high-speed protection. 





Special 


tests. Because of this it is possible to utilise relays having 
operating times approaching half a cycle. One of the 
objections to very rapid relaying is that it may cause the 
loss of healthy seetions due to transient conditions which 
accompany short circuits on other parts of the network, 
and it has been the practice in the past to introduce a 
slight artificial delay to overcome this diificulty. It is 
obvious that any attempt to speed up relay operation will 
not be successful unless accompanied by means of pre- 
venting unwanted tripping and means of bringing this 
about as described. 

The remainder of the paper is devoted to protective 
systems. It is shown that there are three methods of 
protection by which discrimination between healthy and 
faulty sections of a network may be obtained. They are 
the differential or balance method, the locking method, 
and the distance measuring method, all of which are well 
known, but when applied to high-speed protection certain 
modifications are necessary to decrease the operating time 
and to prevent tripping of circuit breakers controlling 
healthy sections or apparatus. 








New G.W.R. 4-6-0 Locomotives. 


TweEnTy locomotives of a new class are now being built 
at the Swindon works of the Great Western Railway Com- 
pany. They are of the 4-6-0 general utility type and will 
be used on express passenger and goods train services. 
To be known as the “* Manor ” class, the new engines will 
be numbered from 7800 to 7819. Our illustration shows 
the first engine of the class, No. 7800, named “* Torquay 
Manor,” which has recently been put in service to work the 











GREAT WESTERN RAILWAY EXPRESS PASSENGER AND Goops ENGINE 


breakers are available which can clear a short cireuit in 
0-06 second, but such speedy operation is not always 
necessary. Conventional oil breakers can usually be 
modified to decrease the tripping time, and in this way 
tripping times in the neighbourhood of 0-12 to 0- 16 second 
are obtainable. Arc control devices have materially assisted 
in this respect, but other modifications, such as stronger 
springs, lighter mechanisms, and the forcing of the 
magnetic circuits of the tripping electro-magnets, help in 
obtaining higher speed. Magnetic forcing may be accom- 
plished by increasing the tripping current, and in most 
cases high-speed auxiliary tripping relays will be required 
to deal with these currents. 

The time taken to clear a short circuit includes that of the 
relay or relays to energise the trip coils of the circuit breakers. 
If the fault must be cleared in, say, 0-25 second and the 
breaker takes 0-16 second, then the relays must operate in 
less than 0-09 second. In the same way a fault clearance 
time of 0-15 second with a breaker taking 0-08 second 
leaves 0-07 second for the relays. Since on certain pro- 
tective schemes two or more relays sometimes have to 
operate in sequence, the individual relays must work much 
faster than this, and relays having an operating time of less 
than 0-02 second have been developed. 

Experience has shown that magnetic inertia is an impor- 
tant factor in the times taken to operate high-speed 
relays and to reduce this to the smallest practicable value 
it is necessary to force the magnetic circuit by increasing 
the ampere turns. But it is impossible entirely to eliminate 
the time delay, and high-speed relays have a delay which 
varies inversely as the operating current. As the magnitude 
of the fault current can in general be taken as an indication 
of the disturbing effect of the short circuit, the slower 
operation at lower current values is not a serious dis- 
advantage. 

Where directional relays are required it is usual to 
design them to operate on a very small fraction of normal 
full-load so that they will operate quickly, although the 
system voltage and consequently the motive power are 
low during short circuits. But during normal conditions 
it is desirable that the relays should remain in the inopera- 
tive position, so as to avoid a race between them and the 
operation of the fault detecting relays. This can be done 
by providing the directional relays with a voltage elerre it 
which will develop a backward torque on the relay muve- 
ment. This torque will be proportional to the square of 
the system voltage and will be sufficient to hold the relay 
against the torque developed by the wattmeter element 
during normal load, but insufficient to hold it during short 
circuits when the voltage is low. 

Asymmetrical current conditions during the initial 
stages of a fault do not appear to have any deleterious 
effect upon the operation of induction type directional 
relays. In effect the asymmetry increases the apparent 
power factor, thereby increasing the relay torque in the 
direction of normal operation, as proved by numerous 


Banbury-Swansea portion of the through service from 
Newcastle to South Wales. 

The cylinders are 18in. in diameter and have a stroke of 
30in. The bogie wheels have a diameter of 3ft. and the 
coupled wheels 5ft. 8in. With a working pressure of 
225 lb. per square inch the boiler has a barrel 12ft. 6in. 
long and an outside diameter of 4ft. 7$in. to 5ft. 3in. The 
fire-grate has an area of 22-1 square feet and the heating 
surfaces are as follows :—Superheater, 190 square feet ; 
fire tubes, 1285-5 square feet; and fire-box, 140 square 
feet. In full working order the engine weighs 68 tons 
18 ewt. and is 36ft. 8in. long overall, the coupled wheel 
base being 14ft. 9in. long. With the tender in full working 
order the engine weighs 108 tons 8 ewt. and has a tractive 
effort of 27,340 Ib. 








A REAR-ENGINED Bus.—The London Passenger Trans- 
port Board has recently placed a new type of experimental 
bus on the country service at St. Albans. Built by Leyland 
Motors, Ltd., the bus is driven by one of the makers’ 
standard light six-cylinder oil engines, which is mounted at 
the rear of the chassis behind the axle. The drive operates 
on the rear wheels through a standard gear-box and the 
controls for the engine, clutch, and gear-box are connected 
to the driver’s cab by mechanical links. The engine cooling 
radiator is mounted at the extreme rear end of the chassis 
frame and the space over the engine is utilised for luggage. 


Tue Institution oF ELectricaL ENGINEERS.—The 
annual dinner of the Institution of Electrical Engineers, 
held at Grosvenor House, W., on Thursday, February 10th, 
was attended by no fewer than 1111 members and guests. 
Sir George Lee was in the chair. In proposing the toast 
“The Institution of Electrical Engineers’ the Minister 
of Transport, Dr. E. L. Burgin, said that one of the major 
responsibilities cast upon his shoulders was to endeavour 
to frame a measure to provide for the distribution of elec- 
tricity throughout the country in a way that would be a 
practical and technical advance on the existing conditions. 
To that task he was bringing such talents as he possessed 
with the honest desire that with the help of as skilled a 
body of officers as could be culled from the Electricity 
Commissioners and his own Ministry, a measure might be 
found workable and acceptable in the interests of the 
consuming public. The growth of electricity was almost 
fantastic, and as a mere consumer of coal the industry had 
passed beyond the total consumption of that of the four 
main line railways. In responding to the toast, Sir George 
Lee referred to the merits of electric lighting, especially 
as regarded the prevention of road accidents ; and in pro- 
posing “ Our Guests,” Dr. A. P. Fleming paid tribute to 
the technical and daily Press for the way it recorded new 





developments and current events. 
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Race Timing Clock. 





A NOVEL and interesting application of synchronous 
A. electrical timekeeping mechanism is exemplified by 
a race timing clock designed by Gillett and Johnston, 
Ltd., of Croydon, for the timing of speed trials and racing 
events. The use of frequency-controlled alternating 
current as the source of both power and timekeeping has 
enabled hands on a dial 6ft. in diameter to be operated on 
“ stop-watch ”’ principles, and the start-to-finish time of 
any event to be made available to a large body of spec- 
tators as soon as a competitor crosses the finishing line. 

The dial of the clock (Fig. 1) is divided into two con- 
centric circles, the inner reading to hundredths of a second 
and the outer showing full seconds. The ‘ hundredths ” 








FiG. 1—-RACE TIMING CLOCK FACE 


hand and s are red, and the division ring is coloured 
black and yellow to give easy visibility in contrast with 
the ‘ full seconds ” hand and figures, which are black on 
a white ground. 

Placed behind the dial is the main mechanism (Fig. 2), 
motive power for which is supplied by a capacitor type 
synchronous motor operating through a worm reduction 
gear. The motor and worm gear run continuously during 
the whole time of the race meeting or speed trial, the 
drives to the hands being coupled and uncoupled as 
necessary by magnetic clutches. The “ zeroising’’ or 
returning of the hands to the starting position is also under 
the control of the driving motor, which, in this action, 


zeroising mechanism during the restoration of the hands 
to zero. 

The control of the whole mechanism, except for the 
zeroising, is by light rays and photo-electric cells, the rays 
being broken by the competitor at the starting and finish- 
ing points and operating the switching of the clutch and 
brake circuits through relays. 

The magnetic clutches are of the rotary type, current 
being supplied to their energising coils through pairs of 
slip rings and brushes. The clutch for the ‘ hundredths ” 
drive is arranged on the worm spindle of the reduction gear, 
but the “full seconds’ clutch is fitted directly on the 
hand spindle in order to permit the zeroising drive to be 
operated from one of the spindles of the spur reduction 
gear used to step down the speed of the full seconds driven 
sprocket to that necessary for the comparatively slow 
movement of the full seconds hand. 

When the timing portion of the clock is at rest the motor, 
‘worm gear, full seconds chain drive, and spur reduction 
gear and the zeroising drive all revolve idly, the hands 
pointing to zero and being retained there by the action of 
the brakes under the pull of the light springs. The mag- 
netic clutches are disengaged and the “on” and “ off” 
magnets of the brake shoes are inoperative. 

When the light ray at the starting point is broken a 
relay is tripped, and the pull-off coils of the brakes and 
the energising coils of both clutches are simultaneously 
energised. The two hands then move, the hundredths of 
seconds hand making one complete rotation per second 
and the full seconds hand moving forward one division of 
its circle in the same time. This action continues until 
the second light ray at the finishing line is broken, when a 
further relay is operated, o ning the clutch and brake 
pull-off magnet circuits and cl those of the brake 
pull-on magnets. This stops the hands, which then remain 
at the reading shown at the instant of stoppage until it is 
desired to replace them at zero. 

The zeroising mechanism (Fig. 2) consists of a con- 
tinuously rotating drive wheel A, a large diameter excentric 
cam B, which can be coupled to the wheel when required 
by a pawl C, a magnetic trip D to control the pawl, a 
weighted lever E, and two heart-shaped replacement cams 
F om G, one of which is mounted on the spindle of each 


The excentric cam is mounted freely on the spindle to 
which the drive wheel is attached, and the locking paw! 
is pivoted on a stud on the cam. A small spring fitted to 
the pawl tends to engage it with the teeth on the rim of 
the drive wheel, but a projecting pin at the opposite end 
of the pawl normally with the tip of the armature 
of the trip magnet. This both holds the pawl away from 
the drive wheel teeth and causes it to come into contact 
with a stop pin on the excentric cam, which prevents the 
cam from moving until the trip magnet is operated. 

The energising of the zeroising relay causes the trip 








magnet to withdraw its armature from under the pin of 

















FIG. 2—MAIN MECHANISM 


operates through a hand-switched relay circuit controlled 
from some suitable point. 

Both hands are independently driven from the worm 
gear through roller chains, the “ full seconds ” hand drive 
also actuating the zeroising mechanism when required. 

In addition to the clutches, powerful brakes are fitted, 
both to stop the hands at the finish of the event and to 
retain them in any set position until it is desired to return 
them to zero, The action of these brakes is a triple one, 
for they are normally in action under light spring pressure 
and are also fitted with pull-on and pull-off magnets. 
The former are used to reinforce the pull of the springs 
and increase the braking effort, whilst the latter are 
employed to lift the shoes clear of the drums when the 
hands are recording time. A further attachment pulls off 
the shoes mechanically under the control of a cam on the 


FOR RACE TIMING CLOCK 


the pawl, which then falls into the teeth of the drive wheel 
and locks the wheel and cam together. The movement of 
the cam permits of the traverse of a roller rest on its edge 
and allows a weighted lever to descend. This in turn 
traverses two further rollers mounted on a projecting arm 
attached to the same shaft as the lever till they “ find ” 
and engage with the heart-shaped cams on the hand 
spindles. The pressure exerted by the lever and rollers 
moves the heart cams round to the point where the rollers 
reach the smallest diameter of the cams, this being set to 
be coincident with the restoration of the hands to zero. 
The motion is familiar to owners of stop watches. 

The full descent of the weighted lever and the restoration 
of the hands takes place during the first half rotation of the 
excentric cam, the further movement of the cam to its 





original position serving to raise the lever to its former 





height and store in it the power used for the next zeroising 
movement. : 

As the cam completes its rotation the projecting pin 
on the pawl falls upon the armature of the trip magnet and 
the pawl is knocked out of the teeth of the drive wheel 
thus bringing the cam to rest and permitting the wheel 
to continue its idle rotation. 

During the action of the excentric cam a second cam 
operating in conjunction with it pulls off the spring loading 
of the brake shoes, giving an easy return motion to the 
hands. The grip of the brakes is automatically re-applied 
as the hands reach the zero position. 

The spur reduction gear used to secure the large step- 
down ratio necessary between the worni drive unit and 
the spindle of the full seconds hand is also adapted to give 
continuous rotation of the zeroising drive wheel. It is for 
this reason that the full seconds chain drive is located on 
the motor side of its clutch. wre 

The driven chain sprocket rides freely on the driving 
spindle of the clutch and has attached to it a small gear 
wheel which meshes with a larger wheel fixed to the spindle 
of the zeroising wheel. A pinion on this drive wheel 
spindle engages with a large gear fixed to the driving 
spindle of the full seconds clutch, and-the reduction gear 
thus serves a dual purpose, . 

The relatively rapid movement of the hands called for 
particularly accurate poising at many points, and a balance 
weight is fitted to the excentric cam of the zeroising 
mechanism. The synchronisation of action of the clutches 
and brake magnets also demanded careful design and the 
critical interlocking of the control circuits. 

Both the excentric and heart-shaped cams are pierced 
out as far as possible without weakening, and the hands 
are of the counterbalanced type. The hand spindles run 
on ball bearings, the hundredths of seconds spindle also 
having a nest of anti-friction rollers as a support at the 
dial centre. ; 

The large power reserve of the driving motor enables it 
to deal with the load changes imposed by the clock mech- 
anism without interference with its timekeeping function, 
but it is united to its worm spindle by a resilient coupling 
of the fabric type to minimise the shocks of changing 
operations as far as porsible. a 

Unit construction of the mechanism and the spacing of 
the various components on a large base-plate provide for 
easy adjustment, and lubrication is by screw-down 
greasers. whilst the worm reduction gear is of the totally 
enclosed type, running in an oil bath. 

The dial is of sheet metal, mounted on a light framework 
of welded construction. In the particular clock described 
the full seconds hand completes one rotation in thirty-six 
seconds, but this time can be moclified to give any desired 
reading within reasonable limits by changes of the ratio 
of the reduction gearing. . 

The relays which control the switching of the various 
circuits are somewhat similar to those used for automatic 
telephony. They are mounted in a cabinet which is 
separate from the clock, The two which operate under 
photo cel! control are slightly larger than the zeroising 
relay, the action of the latter being somewhat simpler. 

The ray lamps and photo cells at the starting and 
fnishing points are of the normal commercial type, being 
similar to those used for package counting and similar 
work, and the amplifiers and other equipment also follow 
standardised lines. 

The general design of the clock enables it to be adapted 
to the timing of any sort of event, and it should be 
particularly serviceable for land and water speed trials 
and similar work. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


CENTRIFUGAL PUMP PRIMING. 


Str,—We have read with considerable surprise in your 
issue of January 2Ist a statement made by Sir W. A. 
Tritton, director of Gwynnes Pumps, Ltd., in a letter on 
the above subject, to the effect that there was no difference 
in principle between the valveless self-priming pump, 
described in your issue of the previous week, and another 
pump he refers to, which was marketed some thirty years 
ago. 
hi patentees of the valveless self-priming pump in 
question, we cannot leave such statement unchallenged. 
The use of a suction ejector for automatic priming is, of 
course, no new device. The essential feature that dis- 
tinguishes our pump from all other ejector pumps is, 
however, the provision of a pressure ejector to cut out the 
suction ejector after priming has taken place. 

The great advantage of this arrangement is that the 
suction ejector is brought into operation and cut out 
entirely automatically, according to requirements, with- 
out the assistance of any valve. This absence of valves 
eliminates at the same time all possibility of the pump 
becoming clogged. 

MASOBINENFABRIK A.D. Siu A.-G. 


Zurich, February 7th. 








Jorst Meertnc on Roap Sarety.—On Tuesday, 
March Ist, at 7 p.m., in the Great Hall of the Institution 
of Civil Engineers, sixteen societies are combining in a 
joint meeting, organised by the Institution of Automobile 
Engineers, for the presentation and discussion of papers 
on the subject of “* Essential Road Conditions Governing 
the Safety of Modern Traffic.”” The subject will be treated 
from three different aspects by the following authors :-— 
“Road Planning,” by Dr. T. Adams; ‘ Road Con- 
struction,” by Mr. C. Howard Humphreys; ‘ Road 
Illumination,” by Messrs. L. J. Davies and G. 8S. Lucas. 
The openers of the discussion on the respective sections 
will be Sir Charles Bressey, Professor R. G. Clements, and 
Dr. C. C. Paterson. The chair will be taken by Major F. C. 
Cook, D.S.0., M.C. 
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Rail and Road. 


Roap VEHICLE REGIsTRATIONS.—A return issued by 
the Ministry of Transport shows that during 1937 there 
were 474,618 new motor vehicles registered in this country. 


New Stock on American Rarrways.—According to 
the statistics of the Association of American Railroads, the 
Class 1 railways of the United States during 1937 put into 
service 373 new steam locomotives, 77 new oil and electric 
locomotives, and 75,058 new freight cars. 


LeveL, Crossinc ACCIDENTS IN AmMERIcCA.—During 
October last 214 persons lost their lives and 570 were 
injured in 491 level crossing accidents in the United 
States. During the first ten months of 1937 there were 
3585 accidents, in which 1519 lives were lost and 4082 
persons were injured. 

New SouTHERN Raitway Livz.—It is hoped that the 
first section of the new Southern Railway line from 
Motspur Park to Chessington will be opened at the end of 
May next. This first section will have two new stations at 
Malden Manor and Tolworth, and when the line to Chess- 
ington is completed it will have two further stations, 
Chessington Court and Chessington G The building 
of the new line has involved the construction of nine 
bridges over roads and a 140ft. long viaduct over the 
Hogsmill River. 


AN UNDERGROUND Raimtway in Lenincrapv.—The 
plans for the first section of the proposed Leningrad 
underground railway have been completed. This section 
will be 14} kiloms. long and will run from the Moscow rail- 
way station to the Palace of the Soviets. Eight stations are 
to be built and the construction will involve the driving 
of eight under-water tunnels. Two of the tunnels will be 
under the Fontanka, two under the Griboyedov Canal, and 
one under the Obvodny Canal. When completed the whole 
system will have a length of 120 kiloms. 


SLEEPER PRODUCTION ON THE L.M.S.—The 1938 per- 
manent way renewal programme of the London, Mid 
and Scottish Railway Company ineludes the complete 
relaying of 605 miles of track and the re-sleepering of a 
further 80 miles. In order to supply the large demand for 
sleepers, the company’s creosote works at Beeston, 
Ditton, and Greenhill are now operating at full pressure. 
At Beeston nearly 1700 creosoted and chaired sleepers ate 
now being turned out each day, in addition to a large 
number of telegraph poles and other timber. 


LiveRPOoL CENTRAL Station AccipENT Rerort.—The 
Ministry of Transport has issued its report on the accident 
which occurred at Liverpool Central Station on October 
4th last. The 7.25 a.m. express passenger train from 
Harwich to Liverpool was entering No. 1 platform on a 
sharp left-handed curve when the engine struck the coping 
of the platform ramp, and for about 60 yards the coping 
and some of the adjacent paving was demolished or dis- 
placed. The track was wrecked from about 25 yards before 
the platform ramp up to where the engine came to rest. 
Colonel Trench, the Inspecting Officer, came to the con- 
clusion that the accident was caused by the excessive speed 
of the train. 

U.S.S.R. Ramway Roiime Stock Programme. We 
are informed that during the current year Soviet locomo- 
tive works are to commnteate upon the production of 
‘“J.S.” type passenger locomotives and the “ F.D.” and 
“$.0.” type heavy freighé engines. To overcome the 
difficulties i in running over large waterless 
areas and districts where the water is unsuitable for loco- 
motive boilers, a combined tender and condenser has been 
developed for-use with the “F.D.” type engines. It is 
also planned to build 40,000 large freight cars and 2100 
passenger coaches, mer work is to be carried 
out on all-metal coaches, 25 m. long, and on air- 
conditioned 


Names ror L.M.8. Expresses.—The London, Midland 
and Scottish Railway Company announces that distinctive 
names are to be given to two of the recently accelerated 
express trains on the route between St. Pancras and Man- 
chester (Central). The 10.30 a.m. St. Pancras to Man- 
chester express, together with its corresponding return 
tfain at 4.26 p.m. from Manchester, will be named ‘‘ The 
Peak Express,” from the fact that the train passes between 
Derby and Manchester through the Peak District of 
Derbyshire. The 10 a.m. from Manchester to St. Pancras, 
and corresponding train from St. Pancras at 4.30 p.m., will 
be named “The Palatine,” in honour of the County 
Palatine, Lancashire. 


A New Cxesuire By-Pass.—At an estimated cost of 
£38,000 a new by-pass is to be constructed to divert traffic 
from the narrow streets of Congleton in Cheshire. The 
new road, which will also cut out the us right-angle 
bend at the foot of Rood Hill, will be . wide and about 
700 yards long, extending from West-road to the junction 
of Rood Hill and Rood-lane. It will shorten considerably 
the distance traversed by through traffic. Part of West- 
road, for 370 yards east of Crossledge, will be reconstructed, 
and a new bridge and embankments will be built to carry 
the by-pass across the river Dane. The scheme is being 
put in hand immediately and it is hoped to complete the 
work in the summer of next year. 


Brakine Errects oN Ramway WueErs.—The Engi- 
neering Experimental Station of the University of Illinois 
has published the results of a series of braking tests on 
chilled iron car wheels. The tests were carried out to 
ascertain the effects of long continued brake application on 
the treads of the wheels and to determine the strains and 
stresses set up in a wheel under such brake applications. 
Six different wheels were used and were subjected to a 
total of 270 brake applications. One of the wheels was 
tested with shoe pressures of from 1000 Ib. to 4000 Ib. and 
was subjected to 150 applications, giving an equivalent 
brake shoe application of 2985 miles. Shoe pressures of 
1000 lb., 1500 lb., and 2000 Ib. did not damage the wheel, 
but damage occurred at 3000Ib. The other five wheels 
were only tested at 3000 1b., and this pressure produced 
numerous creeps, many of them more than 2fin. long. The 
maximum direct stress occurred in the first wheel under 
4000 Ib. shoe pressure. It was a radial tensile stress on 
the outer surface of the plate near the hub and amounted 
to 23,300 Ib. 





Miscellanea. 
THe Coat Urtimisation Councim.—In succession to 
Mr. W. R. Gordon, Mr. Matthew Anderson has been 


appointed director of the Coal Utilisation Council. 


ELectRiciry PRropucTION IN THE UNITED STATES.— 
According to preliminary estimates, a total of 114,200 
million kWh of electricity was generated by the supply 
undertakings in the United States during 1937. Of this 
amount, 27-4 per cent. was produced by water power. 


Brirish Coat Propuction.—According to estimates, 
241,183,000 tons of saleable coal were produced in Great 
Britain in 1937, of which 224,400,000 tons were disposable 
commercially and 40,352,000 tons exported as cargo. It 
is also estimated that during the year proceeds amounted 
to 15s. 10d. per ton disposable commercially. 


Om tn Great Brirar.—At a meeting of the Royal 
Society of Arts, Mr. John Roberts said that there was little 
hope of oil being found in a iable quantities in the 
east and north-east of En where drilling is now in 
progress. He suggested that oil may be found along the 
* Backbone of Wales ”’ and in the border counties west of 
the Pennines. 

GENERATION oF Execraicrry.—The Official Returns 
rendered to the Electricity Commissioners show that 2382 
million units of electricity were generated by authorised 
undertakers in Great Britain during the month of January, 
1938, as compared with the revised figure of 2176 million 
units in the corresponding month of 1937, representing an 
increase of 206 million units. The n of worki 
days in the month, excluding Sundays, was twenty-six, 
the same as last year. 

Tuomas TURNER ResEaRCH MEDALs.—At a recent con- 
yersazione, held in conneetion with the Birmingham 
University Metallurgical Society, Sir Charles Grant 
Robertson presented the Thomas Turner gold medal to 
Dr. H. W. Brownsdon for original research work. Thomas 
Turner bronze medals were also awarded to Messrs. W. T. 
Pell-Walpole, F. A. Ball, and 8. G. Temple. The Thomas 
Turner Trust was founded to commemorate the services 
of Professor Turner to metallurgy in its various aspects. 

Mixe Surveys.—In the course of a recent address to 
the Institute of Mine Surveyors at Birmingham, Major M. 
Hotine said that at present most collieries were surveyed 
on independent lines. When adj collieries were 
surveyed on different systems there was always a likelihood 
of danger when the workings approached one another. In 
1924 the Water Dangers Committee recommended that 
all mine surveys should be correlated in altitude or depth 
by giving their levels in Ordnance Datum. The adoption 
of this system in a large number of eases had provided an 
accurate ‘‘ hook-up ”’ in altitude between adjacent surveys. 
Major Hotine said, however, that this only solved one- 
third of the problem, and it remained to adopt a system of 
correlating adjacent surveys in plan. 

Eecrricrry 1s Moves.—Acecording to Mr. R. Crawford, 
in a paper before the West of Scotland Branch Association 
of Mining Electrical Engineers, the many advantages 
of remote control of electric apparatus in mines were 
rapidly receiving recognition? fe also said that of the 
two types of automatic circuit breaker, the air break type 
was more suitable than the oil break at the coal fate. Oil- 
break switches devoid of oil or with badly sludged oil in 
the tank were a source of danger, and given mainten- 
ance in this respect danger might result inability 
to keep the switch level as a result of ground movements 
or rough pavements. Mr. Crawfordén ised that proper 
electrical training must be given te men elec- 
trically driven machines in the mines if the plant was to be 
used to the best advantage. 

Execrriciry rs Hosprtats.—Cases of ignition _ of 
anesthetic vapours have oceurred in hospitals which it 
has been difficult to account for except as a result of a spark 
due to unsuspected static electrification of the equi! 
used in operating theatres, and 4 Ln See sered sub; is 
to be read before the Institution of ical Engineers 
by Mr. G. E. H. Rayner on Fe ry 24th. Tests have 
been carried out in a number of tals, and it has been 
found that electrification of a frietional character can 
often be generated in a simple manner, stifficient to: juce 
a spark capable of igniting anzsthetie vapours. 
ments have been made in connection with methods 
suggested for the reduction of the risk to a negligible 
quantity. Phenomena are discussed which may to 
igniton due to the use of oxygen at high pressure. The 
recent development of electrically conducting rubber ye. 
mises to afford a valuable preventive of static eé! ifica- 
tion. A bibliography has been compiled which indicates 
the seriousness of the risks associated with electrification. 

Drmeset Encine Users Association TwEntTy-FIFTH 
ANNIVERSARY Dinner.—The twenty-fifth anniversary 
dinner of the Diesel Engine Users Association, which was 
held at the Connaught Rooms on Wednesday, February 
9th, was attended by the largest company of oil engine 
builders and users which we have seen in recent years. 
Owing to the unfortunate absence of the President, Mr. T. 
Hornbuckle, on account of illness, Mr. F. A. Greene took 
the chair. The toast of ‘“‘ The Association ’’ was fittingly 
proposed by the President. of the Institution of Auto- 
mobile Engineers, Major-General 8. Capel Peck, who 
referred to the increasing field of the oil engine, and the 
great advantages conferred upon the industry by. the 
existence over a quarter of a century of a technical 
of oil engine users. In his response, Mr. Greene recalled 
some of the early meetings, and named some of the first 
members of the Association present. The “ Percy Still 
Medal ”’ was presented to Dr. 8. F. Dorey for his paper on 
“ The Present Position of Special Steel for Diesel ines.” 
In presenting the medal Mr. Percy Still, past Hon. Secre- 
tary, recalled the interesting work of the Association in its 
early days and the helpful co-operation of builders and 
users, which had greatly assisted the industry. In thank- 
ing the Association for the medal, Dr. Dorey said that he 
accepted it on behalf of Lloyd’s Register of Shipping and 
all the members of his staff who had helped to collect the 
information given in the paper. The toast of ‘“ The 
Guests ’’ was proposed by Mr. A. K. Bruce, M.I. Mech. E., 
who, in a witty speech, contrasted some of the character- 
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Air and Water. 


THE CHAMBER OF SurIPpPING.—The present Vice-Pre- 
sident of the Chamber of Shipping, Mr. W. A. Souter, has 
been nominated as the next President. Mr. R. F. Gibb 
has been nominated as the next Vice-President. 


Tue Sours Arrican Sussipy To ITaLian SuHrps.— 
The South African Minister of Commerce and Industries 
has announced that when the £150,000 a year subsidy to 
Italian shipping expires in February, 1939, it will not be 
renewed. 

A Recorp Fiieur.—Piloting one of the new R.A.F. 
Hawker “ Hurricane” monoplanes, Squadron Leader 
J. W. Gillan recently flew from Edinburgh to Northolt, a 
distance of about 327 miles, in forty-eight minutes, at an 
average speed of just under 409 miles an hour. 


Prorosep Dry Dock at Dover.—The Mayor of Dover 
has announced that the Harbour Board has decided to 
construct a dry dock adjoining Wellington Dock. To be 
built at a cost of £500,000, the new dock would accommo- 
-_ ships up to about 6000 tons and up to a draught of 
22ft. 





TonnaGE MEASUREMENT or Suips.—A private con- 
ference has recently been held at Oslo between the tonnage 
measurement administrations of Norway, Sweden, Den- 
mark, Holland, Belgium, and Finland, to discuss the 
principal differences in rules and practice in the various 
countries. 

Aw Unusvat Fiiexut.—For the first time an aeroplane 
was flown in a closed hall at Berlin recently. The machine 
was an autogiro designed by Professor Focke, and it was 
flown in the Deutschland Halle, a building slightly larger 
than the main hall of Olympia. It rose to the roof, flew 
along, turned round, and descended without mishap. 


A New Lonpon-Giascow Arr Service.—Railway Air 
Services is to operate a direct service between London and 
Glasgow vid Liverpool this summer. The services between 
Glasgow and Belfast will continue to be flown and addi- 
tional routes will be operated during the summer months 
between Liverpool, Birmingham, Cheltenham, Gloucester, 
Bristol, Southampton, and South Coast resorts. 


Lanestone Harsour as AN Arm Base.—The Air 
Ministry has written to the Portsmouth Corporation to 
the effect that the Ministry may now seek a base for a port 
for overseas air services elsewhere than Langstone 
Harbour. It would appear from the Ministry’s letter that 
it has in mind a smaller scheme than the original one, 
which embraced both a land aerodrome and a flying boat 
base. 


New Frencn# Liner.—The new 28,500-ton French liner 
** Pasteur ’ has been launched from the Penhoet yards at 
St. Nazaire. This ship, which is intended for service in 
the South Atlantic, is 656ft. long, 88ft. broad, and has a 
draught of 28ft. Her engines will develop 62,000 H.P., 
and she has a designed speed of 27 knots. The “ Pasteur” 
has been built to sueceed “ L’Atlantique,’’ which was 
burnt out in the Channel on January 4th, 1933. 


SoutHampton Docxs.—The foundation stone of 
Southampton docks was laid on October 12th, 1838, and 
the outer dock was opened to traffic in 1842. The dry 
dock which was opened in 1846 has been in continuous 
service for ninety-two years and is now being repaired 
and renovated. During January the quantity of shipping 
using Southampton docks amounted to 1,201,365 gross 
tons, an increase of 4 per cent. on the figures for the same 
period last year. 

Mancuester Sarp Canat.—During 1937 the toll- 
paying merchandise traffic on the Manchester Ship Canal 
reached the record total of 7,053,216 tons. The receipts 
for the year amounted to £1,479,137. The annual report 
of,the company states that an extension of its railways 
and private road serving the Stanlow oil sites, including a 
cainfligeed concrete bridge to carry the railways and road 
over the river Gowy, is approaching completion. A mech- 
anical slipway for handling lock gates and a new workshop 
for the repair of lock gates have been constructed at 
Runcorn. 

Crvim Arrcrarr.—Lists showing the number of registered 
civil aircraft and the number and type of aircraft regis- 
tered under the regular air transport companies in the 
British Empire and various foreign countries were recently 
published. The number of civil aircraft registered under 
regular air transport companies in the leading countries are 
as follows :—United States, 311; France, 173; Great 
Britain and Northern Ireland, 167; Germany, 151; 
Australia, 109; and Italy, 108. The total number of 
civil aircraft registered in the leading countries are as 
follows :—United States, 10,582; France, 2607; Great 
Britain and Northern Ireland, 1735; Canada, 592; and 
Italy, 512. 

Deatu oF Mr. T. Rome.—We regret to note the death 
of Mr. Thomas Rome, a former chairman of the Mersey 
Docks and Harbour Board. During the many years he 
was connected with the shipping industry Mr. Rome 
was a director of the Pacific Steam Navigation Company, 
of which he was chairman for a number of years; chair- 
man of the Liverpool board of the Royal Mail Steam 
Packet Company; chairman of the Liverpool Ship- 
owners’ Association; a director of the Liverpool and 
London Steamship Protection Association ; a member of 
the Liverpool Committee of Lloyd’s Register of Shipping ; 
and on the committee of the Liverpool and London War 
Risks Association. 

On. TRANSPORT IN THE THAamES.—The Port of London 
Authority proposes to amend its by-laws relating to 
petroleum spirit and is submitting them to the Minister of 
Transport for his approval. The principal alteration 
relates to the limit beyond which vessels laden with 
petroleum spirit in bulk cannot proceed up the river. The 
existing limit is in the vicinity of Thames Haven, whereas 
it is proposed that vessels should be permitted to proceed 
to Purfleet. This alteration is proposed as a result of 
representations from the Government that, having regard 
to considerations of national defence, the Authority’s 
by-laws should be so amended in order that such facilities 
as exist higher up the river for the provision of storage 
should be made available to vessels laden with petroleum 
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DEATH. 
On February th, 1938, Mr. E. G. Herpert, B.Sc., 
M.I. Mech. E., of Edward G. Herbert, Ltd., Atlas Works, 


Levenshulme, Manchester. 





NAVAL CONSTRUCTION PROBLEMS. 


Tue Japanese reply to the British Note of 
February 5th, asking for an assurance within 
fifteen days that Japan was neither building nor 
proposing to build ships of war exceeding the 
limits defined by the London Naval Treaty of 
1936, was delivered on Saturday last. Although 
but slender hopes were entertained of a favourable 
response, the flat refusal conveyed in the Note 
handed to the British Ambassador in Tokio is a 
source of profound regret. Making every allow- 
ance for the considerations of prestige which appear 
to dominate all phases of Japanese policy to-day, 
even when, to foreign eyes, they run counter to the 
real interests of the country, it is difficult to see 
why the assurance requested could not have been 
given without involving any loss of “ face,” pro- 
vided that Japan is not actually building ships in 
excess of Treaty limits. Her refusal to give such a 
pledge does not necessarily mean that such vessels 
are, in fact, under construction or projected, but 
it certainly points in that direction. As the British 
Government observed in its Note, failing an explicit 
denial by Japan of the “‘ persistent and cumulative” 
reports of such construction, the information to 
that effect must be considered authentic. The 
diplomatic exchange has therefore left the position 
precisely what it was before. Great Britain, though 
lacking positive knowledge, has reason to believe 
that certain ships of war now building or about to 
be built in Japan are superior in tonnage and arma- 
ment to vessels designed within the framework of 
the London Treaty, which is binding on this 
country, the United States, and France. The 
position is further complicated by the impending 





publication of the Navy Estimates for 1938, 
These are understood to make provision for new 
battleships and cruisers, the design of which 
naturally conforms to the qualitative restrictions 
of the Treaty in question. The Navy stands in 
urgent need of these additional vessels, and in the 
normal course of events they would probably have 
been laid down during the next nine months. But 
would it be the part of wisdom to proceed with 
their construction without a reasonable guarantee 
that they are not already outclassed in fighting 
power by the latest Japanese vessels ? The known 
facts suggest that the Government is faced with a 
dilemma, though the possibility that it has access 
to information not available to the public must not 
be ignored. 

The London Treaty of 1936 was drafted with a 
view to the very contingency which appears to 
have arisen, viz., the construction by a non- 
signatory Power of vessels more powerful than 
those authorised by the Treaty, and the “ escape ”’ 
clauses enable the signatory Powers to regain 
complete freedom of action in the circumstances 
envisaged. Whether those clauses are now to be 


2| invoked depends on the outcome of the consulta- 


tions with the United States and France which are 
to be initiated forthwith. According to Washington 
advices, American naval opinion favours the laying 
down at the earliest possible date of battleships in 
excess of 40,000 tons, on the principle of leading 
trumps when in doubt. Whether the British 
Government will follow suit remains to be seen. 
It would, no doubt, give rise to ironic comment if 
subsequently it became known that Japan had 
not, in fact, projected ships in excess of the Treaty 
limits, but had eventually been compelled to buila 
such vessels in consequence of American and 
British action. That, however, is a risk which may 


7|have to be faced, and should a naval race on 


qualitative lines actually develop, the rational 
world will account Japan morally responsible, since 
she could have prevented it by a single word. In 
British naval circles there is, we gather, an impor- 
tant body of opinion which holds that this year’s 
building programme should in no circumstances 


| be delayed, since time is the essence of the defence 


problem. This body assumes that alternative 
designs for the new battleships and cruisers already 
exist ; for the suspicion that Japan may have 
naval surprises in store is not of the most recent 
origin. It is therefore argued that a decision one 
way or the other—either to build the new ships 
within Treaty limits or to adopt the alternative and 
more powerful designs should be taken at once, 
and the work put in hand with the least. possible 
delay. There is much to be said for this argument, 
but we have no doubt that all aspects of the very 
difficult problem are being carefully weighed by 
those responsible, and that an official pronounce- 
ment will be made at the first convenient moment. 
Nowadays, when the material elements of national 
defence form an absorbing topic of popular dis- 
cussion, the question as to whether our new battle- 
ships should carry l4in. or 16in. guns is often 
mooted by citizens who disclaim all professional 
knowledge. This lay interest in a highly technical 
subject is entirely natural, and indeed commend- 
able,in the circumstances now prevailing, but at the 
same time it is capable of producing undesirable 
results. To the man in the street a ship mounting 
16in. guns is tpso facto superior to one with 1¢in. 
guns, but to the student of naval technology the 
inference is less obvious, The latter prefers to 
reserve judgment until he has other data before 
him concerning the two vessels... Should he 
find that the 14in. gun ship carries more guns than 
her opposite number, that her protection is defi- 
nitely superior and her speed and_ sea-keeping 
qualities up to standard, he would probably pro- 
nounce in her favour—and the whole weight of 
naval experience would endorse his verdict. In 
naval circles the cult of the big gun per se has 
fallen into disrepute, and we trust it will never be 
revived. Memories are short, and the lessons of 
experience are apt to be soon forgotten, except by 
those on whom the lessons were personally visited. 
Among the latter was the late Admiral of the 
Fleet Earl Beatty. It is a reasonable. assumption 
that on the outbreak of war, and during its earlier 
stages, he shared the view of most of his con- 
temporaries that the heavier armament of the 
British battle-cruisers gave them a marked advan- 
tage over their German counterparts. But his 
personal experiences in action led him to revise 
this opinion. We find him, as Commander-in- 
Chief of the Grand Fleet in 1917, expressing doubt 
as to whether his battle-cruisers, armed with guns 
of 13-5in. to 15in. calibre, were a match for the 
German opposite numbers mounting only 1lin. and 





12in. artillery. Years later his flag captain, thé 
present First Sea Lord, Admiral of the Fleet Lord 
Chatfield, told the Institution of Naval Architects 
that neither the bigger gun nor the “ speed gauge ”’ 
sufficed to redress the balance of inferior armour 
protection. These views, expressed by men who 
could speak with unrivalled authority, are of 
infinitely more value than paper computations of 
guns and tons, and they are implicit in the design 
of the five British battleships begun last year. In 
other words, the “‘ King George V ”’ and its con- 
sorts were planned, not only to deliver hard blows, 
but to stand the heaviest punishment they are 
likely to receive in the three-dimensional warfare 
of the present day. 

For these reasons many naval officers of our 
acquaintance would be content with a second 
squadron of ships built to the ‘‘ King George V ” 
design, and would cheerfully take them into action 
against a more heavily armed opponent. But 
public opinion is a factor to be reckoned with, and 
the construction of ships which, on paper, were 
palpably inferior to foreign types would be certain 
to evoke strong criticism. It is therefere not 
improbable that our next capital ships will show 
an advance both in displacement and armament, 
though none of the Treaty Powers would wish to 
go beyond the minimum tonnage necessitated by 
tactical requirements. According to our informa. 
tion, a main armament of nine 16in. guns is con- 
sidered adequate for all needs. The total weight 
of such an armament is estimated to be at least 
40 per cent. greater than that of the l4in. battery 
to be installed in the ‘‘ King George V:”’ Clearly, 
therefore, the displacement must be substantially 
increased in the new ships if the same standard of 
protection and speed is to be maintained. In the 
‘** Nelson,” of 33,500 tons, which mounts nine 
l6in., the proportion of total weight represented 
by armament is just over 21 per cent. The same 
armament mounted in a ship of 40,000 tons would 
account for 17-7 per cent. of the displacement. In 
our new ships, however, machinery and protection 
will absorb considerably more weight than they 
do in the ‘‘ Nelson,” so that an increase of more 
than 5000 tons on the Treaty maximum of 35,000 
appears to be inevitable. We may thus be 
approaching the displacement figures of the pre- 
Washington Conference era, when the capital 
ships under construction in the United States and 
Japan averaged 42,000 tons. So much for the 
possible technical reactions of Japan’s refusal to 
disclose her current programme. The financial 
consequences will, of course, be serious. The 
approximate cost of the “King George V,” of 
35,000 tons, is £8,000,000, but a ship, say, 7000 tons 
larger could not be built for less than £10,000,000. 
Nor must the cruiser aspect of the question be 
ignored. If Japan is building cruising ships 
definitely superior to those designed within Treaty 
limits the other Powers must perforce follow her 
lead. In sum the additional cost of naval arma- 
ments promises to be formidable, and not the least 
aggravating feature of the situation is that the 
taxpayers of several countries would have to pay 
for the privilege of preserving Japan’s dignity from 
a wholly imaginary slight. 


Inspection and Testing. 


In the earlier portion of his paper on “ Inspec- 
tion,” reprinted in last week’s issue, Dr. Swinden,, 
the director of research to the United Steel Com- 
panies, had much to say regarding specifications 
and inspection which is, in general, applicable to 
most of the materials used in engineering. In the 
second portion, published in this issue, he deals 
particularly with steel, the composition and pro- 
perties commonly required of it by specification 
and the tests for determining whether the terms of 
the specification have been fulfilled. Although he 
is closely associated with the steel manufacturing, 
as distinct from the steel using, side, Dr. Swinden 
has avoided the introduction of undue bias into 
the treatment of his theme. He is undoubtedly 
critical concerning certain aspects of specification 
drafting, inspection and testing as now practised. 
His criticism, however, far from being captious, is, 
for the most part, constructive, and should be of 
value to all engineers dependent upon the steel 
industry for the supply of their principal raw 
material. His paper may be described in brief 
as a plea to the engineer to show an understanding 
moderation in the drafting of the specifications 
which he sends to the steel works. He asks, in 
effect, that all restrictions and requirements which 
cannot be fully justified from the engineering point 
of view should be carefully considered with the 
object of discovering whether they might not be 
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omitted. Too fine an insistence upon obtaining 
the qualities necessary, or commonly supposed 
to be necessary, in steel for engineering use may 
have a serious effect in hampering production at 
the stee! works and in unduly increasing the cost of 
manufacture. Excessive rigour and ultra-precision 
in the specification of the methods of manufacture, 
composition, and properties required, may defeat 
the very ends which it was the engineer’s object 
to serve. 

It may at one time have been necessary for the 
engineer to specify that the steel to be supplied 
to him should be made in accordance with a par- 
ticular procedure or process, and that its chemical 
composition should fall within certain defined 
limits. To-day such restrictions, were we less used 
to them than we are, might well be regarded as 
attempts on the part of the engineer to teach the 
steel maker his own business. It might reasonably 
be argued that on occasion the practice of imposing 
these restrictions relieves the steel maker of a 
responsibility which he ought to bear. It is his 
duty, as the expert, to supply the engineer with the 
material which will meet his requirements. If 
to the specification of these requirements the 
engineer adds instructions as to how they are to be 
secured, then he lays himself open to the normal 
consequences of interference in the work of the 
expert whom he has employed. It might also 
reasonably be argued that the imposition of these 
same restrictions may at times prevent the steel 
maker from taking advantage of improved pro- 
cesses and new metallurgical discoveries. He is 
more closely in touch with steel-making develop- 
ments than is the engineer, but he may find him- 
self prevented from adopting them by the narrow 
terms of the specifications to which he is required 
to work. As for the mechanical tests which the 
specification imposes, the cardinal principle to be 
followed in drafting them ought to be that each 
should serve a different useful purpose. Yet of 
which of the many tests now commonly required 
can it be said that the true object and usefulness 
is fully understood and certain? The only test 
which can ever be completely satisfactory is an 
actual trial of a full-scale element under normal 
working conditions. As soon as we resort to small- 
scale sample testing, under conditions which may 
have little or no counterpart in practice, difficulties 
of interpretation arise which may deprive the results 
of their practical meaning and value. A test for 
resistance to “creep” is, under industrial con- 
ditions, usually expedited by applying to a speci- 
men of the metal a higher temperature than that 
which will be imposed in practice. The results of 
such a test, before they can be accepted as con- 
clusive and before any use can be made of them 
for the purpose of design, require to be “ corrected ” 
by applying to them a factor which will allow for 
the difference in the modification of the metal- 
lurgical and chemical structure of the metal pro- 
duced by a high temperature held for a short time 
as compared with a low temperature held for a 
prolonged period. A commercially applied fatigue 
test is commonly limited to the discovery of the 
load which a specimen will withstand for a million 
applications. There is every reason to believe that 
the results yielded by such a test are of no more 
significance or value for design purposes than the 
result of a simple tensile test applied to the same 
specimen. A hardness test by means of the Brinell, 
Shore, or other equipment may be specified, but it 
has yet to be discovered what physical property of 
the metal such a test discloses. It is certainly no 
property, a knowledge of which is required for the 
purpose of design. In all probability a hardness 
test merely reflects the tensile strength of the metal. 
It may be a very convenient non-destructive 
method of measuring that strength, but it seems 
illusory to suppose that by applying it—together 
with a “ fatigue ” test and a tensile test—we are 
increasing our useful knowledge concerning the 
properties of the metal supplied by the steel works. 

In former times when stresses and speeds were 
low, when stress analysis was at the best per- 
functory, and when factors of safety had of neces- 
sity to be amply generous, there was no point in 
insisting upon one’s iron fulfilling an exacting 
specification. It was sufficient to require it to be 
of good average quality and to determine by a few 
simple, inexpensive, and perhaps crude tests 
whether it came up to that standard. To-day our 
metals have not only to work at higher stresses, 
but have to behave satisfactorily under mechanical, 
thermal, and chemical conditions beyond the ken 
of our engineering fathers. Further, with stress 


analysis reduced to an exact routine and in face 
of an insistent demand for compactness and low 
weight, factors of safety have been cut down to a 


degree which would have alarmed those same 
fathers. It is easy therefore to understand why 
the engineer has increased the rigour of his speci- 
fications to the steel maker and why he seeks re- 
assurance by requiring his steel to be proved by 
a growing number of tests of advancing complexity. 
Nevertheless, it may be argued that all the tests 
which he requires are mere.y so many different 
ways of assuring himself regarding one and the 
same point, namely, that the steel which he receives 
to-day is up to the standard of that which he 
received yesterday, and which, from actual full- 
scale experience of it, he knows to have been satis- 
factory. In the early days of Bessemer steel 
engineers had good cause to distrust the new 
material. It was very variable in quality and 
frequently dangerously brittle, and for a time many 
engineers continued to swear allegiance to their 
old friend iron. Long years of research and develop- 
ment were required before engineers acquired a 
faith in steel as strong as that which they had had 
in iron. To-day our conversion is so complete 
that most of us view a surviving iron structure 
with wonder, if not with suspicion. Yet one may 
speculate whether the influence of the early 
Bessemer days is not still unconsciously at work 
among engineers in their attitude towards steel. 
In spite of all the improvements which have been 
made in the manufacture of steel—improvements 
above all in the maintenance of uniformity of 
properties—engineers continue to multiply the 
number and increase the severity of the tests which 
they demand it shall fulfil. The explanation of 
this procedure may lie in the survival of a tradi- 
tional suspicion concerning the trustworthiness ot 
steel. Alternatively, it may lie in a failure on 
the part of engineers generally to realise that ali 
the tests which they have devised for determining 
its qualities do nothing more than assure that it is 
up to the standard of previous batches or that—as 
in the case of our fathers’ iron—it is of “‘ good 
average quality.” 


The Croydon Typhoid Outbreak. 


Wir the medical and other explicit aspects of 
the Croydon typhoid inquiry report we, as engi- 
neers, are not directly concerned. The unhappy 
circumstances which led to an outbreak of disease 
that, so far, has claimed over forty lives need not 
be detailed in our columns. It is sufficient to note 
that a workman engaged on constructive changes 
in the high level Addington well was an unsus- 
pected typhoid carrier, and that while he was so 
engaged the water from the well was pumped to 
supply without being filtered or chlorinated. The 
report of the Commissioner appointed by the 
Minister of Health to inquire into the outbreak 
states that there was both misunderstanding and 
lack of communication between the responsible 
officers of the Croydon Corporation in connection 
with the work at the well. It adds that the many 
duties which the borough engineer had to attend 
to made it impossible for him to give detailed 
personal attention to the water supply, and suggests 
that it might well be considered whether in a 
borough of the dimensions of Croydon—with a 
total population of about 250,000 people—the 
water supply should not be under the direction of 
a fully qualified water engineer. The local issues 
raised by the report will no doubt be adequately 
dealt with by the Croydon Corporation. It would, 
however, be wrong to regard the circumstances 
of the outbreak as being solely of local concern. 
Croydon is by no means the only borough on the 
outskirts of the metropolitan area possessing its own 
sources of water supply. In any one of these out- 
lying townships carelessness, mismanagement, or 
—as at Croydon—misunderstanding and lack of 
communication between responsible officers, might 
lead to an outbreak of disease which would nullify 
the efforts made by the Metropolitan Water Board 
to protect the vast population within its area of 
supply. We must bear in mind in this connection 
not only the possibility of the spreading of an 
outbreak by secondary contact from an infected 
area, but also the possibility that the affected 
water supply may communicate its bacteriological 
virulence to some of the sources from which the 
Metropolitan Water Board draws its water. At 
Croydon, for example, the Addington well is within 
a mile and a half of one of the wells used by the 
Metropolitan Board. The Metropolitan Water 
Board has a grave responsibility to carry, and it 
would not be surprising if the Croydon outbreak 
led to its taking steps to protect itself against 
unsatisfactory water’ conditions existing in the 
districts immediately surrounding its area. The 





Board already chlorinates by far the larger part of 





the water which it supplies to London, but it may 
well feel that it is incumbent upon it to take 
additional precautions against the possibility of 
contamination from bordering districts. 








Obituary. 
THOMAS BOOTH. 


Ir is with deep regret that we record the death of 
Mr. Thomas Booth, M.I. Struct. E., Mus. Bac., 
director of John Booth and Sons (Bolton), Ltd., of 
Hulton Steel Works, Bolton, which took place at 
his home, Knowsley Grange, Heaton, Bolton, on 
Sunday, February 6th, following an attack of pneu- 
monia. Mr. Booth, who had not really recovered 
from a breakdown in health about three years ago, 
attended a trade dinner in London the previous 
Thursday, and on his return to Bolton he was taken 
ill and did not recover. He received his education in 
Bolton and at the early age of fifteen left school 
to join his father and brother in the engineering 
business at Marsden-road Ironworks, founded by his 
father in 1873. His particular work was the develop- 
ment of the structural engineering side of the business, 
which was started in the ‘nineties of last century. 
As the business extended, it was necessary to seek 
larger premises in order to accommodate bigger 
structural work, and about 1905 work was begun 
at the Hulton Steel Works, where two bays were 
built. The shops have been enlarged from time to 
time in order to cope with the world-wide business of 
the firm. Mr. Booth, besides being responsible for 
the organisation and development of the firm’s 
business, acted as its secretary for many years. He 
was also the secretary and director of Dreadnought 
Fire Proof Doors (1930), which firm was recently 
amalgamated with that of John Booth and Sons. 
He was closely connected with the Bolton Engineering 
Employers’ Association, and was President of the 
Bolton Chamber of Commerce in 1928 and 1929. 
During his presidency Mr. Booth took a keen 
interest in the formation of a Junior Chamber. 
He was a member of the Industrial Development 
Committee from its formation, and was also a member 
of the Institution of Structural Engineers, the Bridge- 
building and Constructional Engineering Employers’ 
Association, and the Manchester Section of the 
Federation of British Industries. 

By his death at the early age of sixty-four, 
Bolton and Lancashire have lost an outstanding 
business personality. But he will perhaps be 
regretted more by the music lovers of his county 
than by business people. He was a very com- 
petent organist, a Bachelor of Music, and for 
twenty-five years led, encouraged, and directed the 
Bolton Choral Union. On several occasions he con- 
ducted the Hallé Orchestra in his own town. Amongst 
engineers and scientists may be numbered a good 
many artists of more than amateur merit, and a few 
poets, but we cannot~recall any engineer-musician 
of the same standing as Mr. Booth. 











Literature. 

The Krupps. By WittHetmM Berprow. Translated 
by Frrrz Homann. Berlin: Paul Schmidt. 1937. 
No price given. 

Tuts book, well done from German into English, has 

been written to commemorate the 125th anniversary 

of the birth of Alfred Krupp, and the 150th year of 
the firm’s existence. 

The first of the Krupp line was Arndt Krupe, who 
in 1587 came as a merchant to Essen, which even in 
the sixteenth century was already old as a centre of 
the arms industry. He and his sons flourished and 
bought much land in and around the city, particularly 
outside the Limbecker Gate, where in after times the 
cast steel works were built. But fate overtook the 
family ; sons became fewer, and those that passed 
through childhood and youth died in early manhood. 
By 1760 the family was nearly extinct. But the 
great-grandson of the first Arndt—or Arnold—had a 
son Friedrich, who, as the present biographer naively 
remarks, “ showed an honest endeavour to continue 
his lineage.” His first marriage was fruitless, but at 
the age of forty-five he took to wife a young girl, by 
whom he had two sons, and then “‘ as if this had been 
the fulfilment of his life’s purpose,”” he departed the 
world. The second of the boys died in early youth ; 
the first was Peter Frederick William, the father of 
the founder of the famous firm. His mother Amalia 
was a woman of remarkable character and keen 
business instinct. She built up the fortune which 
enabled her grandson Alfred to found the Essen 
works. When Friedrich was thirteen, she bought the 
** Gutehoffnungshiitte,” and a few years later he 
spent most of his time there. At twenty he married 
and Amalia endowed him with the works. But they 
were a sad gift. All Europe was disturbed by the 
Napoleonic Wars; the works did badly; Amalia 
lost faith in her son, took back the works from him, 
and sold them at the first moment. In 1810 when 
Frederick was three and twenty, the old lady died, 
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leaving him with a sufficient fortune to found the 
factory for the manufacture of ‘‘ English ” cast steel. 
But again he was unwise or unfortunate. He took 
into partnership two elderly brothers of the name of 
von Kechel, who professed to have all the necessary 


technical knowledge. Actually they had little or 
none, and Frederick was too busy with other affairs 
and amusements to supervise them closely, He was 
five and twenty and endued with boundless vitality. 
He rode constantly into the country visiting forges 
and factories and seeking for materials for his own 
factory, which was.then building, and for alterations 
to his house. Furthermore, Napoleon was pursuing 
his last campaign, and barely did Frederick and his 
brother escape the call to arms. At length Prussia 
arose. The Battle of Leipzig was fought, Essen was 
reoccupied by the Prussians, and peaceful industries 
veturned. But Frederick had burdened himself 
with debts, and had made no progress towards the 
production of cast steel. Finally, with the restora- 
tion of peace the blockade was raised, and English 
steel entered Germany almost duty-free. Frederick 
was practically a ruined man. Yet he would not part 
with the charlatans who had deceived him until his 
family put such pressure upon him that he was forced 
to do so. In 1814 the contract was cancelled and the 
Kechels went to seek their fortunes in Holland. Left 
to his own resources, he studied steel-making beside 
his own furnaces, and seems to have been approach- 
ing if not at the point of success, when one Nicolai 
humbugged him for a year and was only ejected with 
difficulty. Then things began to improve. He was 
gradually discovering how to make and use crucibles, 
and was learning what qualities to insist upon in the 
raw materials of the charge. His steel, at last, made 
progress, and he received more demands for it than 
he could satisfy. Then came an order from the new 
Mint at Diisseldorf for die steel. The steel supplied 
by Walkmiihle beat the best English. But the 
making of steel was still a precarious craft, and the 
second consignment fell far short of the first. Never- 
theless, with discretion Krupp might have secured 
a splendid and lasting connection. But he was still 
young, still full of ardour, still indiscreet. He saw 
visions and dreamed dreams. The Walkmiihle works 
became too small for him. He neglected them whilst 
he devoted himself to the plans of a great new factory 
at the “ Kamp am Scheewinkel,”’ where to-day stands 
the Head Administration Building of the firm. On 
October 18th, 1819, the new factory was inaugurated. 
But he had exhausted his resources, was lacking in 
working capital, had insufficient orders to pay the 
workpeople, and was neglecting the work of making 
steel for the Mints in a search for other products 
which he hoped would prove more profitable. But 
he had not only exhausted his resources, he had worn 
himself out by his restless energy. He fell ill and for 
several years could do little, and in October, 1826, 
when he was only forty years of age, died, leaving his 
factory to his brave widow and his eldest son, then 
only fourteen years old. 

There is in the realm of industry no more romantic 
history than in this boy, barely fifteen years of age, 
taking over a new and struggling industry. Mr. 
Berdrow tells it well, but if anything with too much 
thoroughness. Sometimes we can scarcely see the 
wood for the trees; sometimes we forget that we 
are dealing with a boy and not a man ; sometimes we 
lose ourselves in the multiplicity of details and are 
confused by the number of events recorded. A 
broader treatment would, we think, have been more 
effective. Yet we discover, with some pains of con- 
centration truly, Alfred Krupp rising from an 
incredible boyhood to manhood, and at a mere twenty 
years of age handling important business, settling 
the daily problems of @ struggling factory, bringing 
n new ideas from all sources, and gradually laying 
truly and solidly the foundation of one of the world’s 
greatest companies. 

The remainder of the volume is devoted to the 
progress of Krupps—which has been recounted many 
times—and is throughout characterised by the same 
thoroughness, and by the same “ cloudiness,” if we 
may so call it, resulting from a super-abundance of 
detail. 
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AST Monday, February 14th, there was officially 
4 opened at the Singapore naval base the large 
new graving dock designed to be capable of docking 
any ship in the present British fleet and large enough 
to take ships of the greater tonnages now under 
discussion which may be built in the future. The 
contract for this work and other works at the naval 
base was awarded in September 1928, to Sir John 
Jackson, Ltd., of Victoria-street, Westminster, and 
that firm is now carrying out further extensions 
involving the excavation and filling of 1,250,000 
cubic yards of material, heavy drainage works, and 
the construction of magazines. 

The chief work is the new graving dock, but 
unfortunately the amount of information available 
about it is limited by the need for secrecy. It has a 








ISLAND 


SINGAPORE 














“THe ENGineer” 
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length of 1000ft., an entrance width of 130ft., and a 
depth over the sill of 35ft. It was constructed entirely 
in open cut, a method which not only proved entirely 
successful, but also showed a considerable saving 
in cost as compared with the more usual open cut 
and trench procedure. To take out the necessary 
excavation, 1400ft. long by 550ft. wide and 85ft. 
deep, a large electric dragline excavator weighing 
310 tons was used. The dock walls are made of 
concrete and are about 27ft. thick, while the floor, 
which is constructed in the form of voussoir, is 
30ft. thick. All the concrete, which was mostly of 
8: 1 mixture, and other materials were handled into 
place by four 5-ton travelling cableways of 900ft. 
span, and each cableway was fed by a 2 cubic yard 
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steel sheet piling, consisting of twenty-eight cells, 
35ft. by 28ft., for a total length of 1000ft. The cells 
were filled with earth and were required to withstand 
@ maximum head of 35ft. of water. Eighteen million 
gallons of water was pumped out of the area enclosed 
by this cofferdam. 

In addition to the works already mentioned, the 
amount of labour necessary to obtain a level area for 
the dockyard was considerable. Four large electric 
and five steam excavators were employed on this 
work, and the material removed was used for the 
reclamation of swamp areas. In connection with the 
erection of dockside sheds, transit sheds, workshops, 
generating station, &c., more than 2000 reinforced 
concrete piles were driven. Many roads and drains 
have been constructed, and 6 miles of permanent 
railway track have been laid. In the Johore Straits 
a steel and concrete jetty, 600ft. long by 40ft. wide, 
has been built. .It is carried on 160 octagonal rein- 
forced concrete piles, 18in. section, some of which 
are 100ft. long. 

For the considerable amount of dredging necessary, 
the contractors took over the Admiralty dredger 
* Foremost,” and the material was conveyed 12 miles 
away to dumping ground at Changi in three 1000- 
yard hopper barges and two dumb hoppers. The 
approach to the graving dock has been dredged to 
provide a depth of 40ft. at low tide, while the corre- 
sponding depth at the wharf walls is 30ft. Besides 
5,000,000 tons of earth dredged away, 60,000 yards 
of rock needed to be drilled and blasted. 

Works of the character described are not carried 
out without careful preparation. Much of the site 
of 5 square miles in 1928 was covered either by jungle 
or rubber plantations, and the ground had first to be 
cleared and temporary roads and railways to be 
constructed. Accommodation was ultimately pro- 
vided for 5000 coolies and 100 Europeans, workshops 
and stores were erected, and a 2800-kW electric 
generating station was brought into service. For the 
handling of materials arriving by sea, a temporary 
wharf, capable of accommodating vessels up to 7000 
tons, was constructed. Some idea of the scale of the 
works is given by the following quantities :—Excava- 
tion, 10,500,000 eubic yards ; concrete, 900,000 cubic 
yards; dredging, 5,250,000 cubic yards; reinforced 
concrete piling, 180,000 linear feet; and cement, 
140,000 tons. 

To obtain concrete-making materials a granite 
quarry was opened in Johore, opposite the naval base, 
and about 3} miles inland from the Johore Straits. 
The stone from the quarry was brought down to the 
coast by a railway specially constructed for the 
purpose, and shipped across in train ferries, capable 
of carrying twelve wagons with 100 tons of stone per 





trip. A total quantity of 1,600,000 tons was taken 








concrete mixer. The entrance caisson for the dock 
was constructed by Sir William Arrol and Co., Ltd., 
and the pumping machinery was supplied by Gwynnes 
Pumps, Ltd. 

Besides the graving dock, a number of other 
works have been completed by the contractors. 
The length of mass concrete wharf walls amounts to 
6000 linear feet. These walls have an average height 
of about 70ft. and a thickness of 35ft., and they 
were built in open cut and trench, both on an 
average 35ft. deep. The concrete was placed by 
the use of travelling cableways from 2 cubic yard 
mixers. Two temporary dams were required for their 
construction. One was a plain earth embankment, 





ments. By D.C. Gall, F. Inst. P. London : Chapman and 
Hall, Ltd., 11, Henrietta-street, W.C.2. Price 15s. net. 











2600ft. long. But the other was a cellular dam of 
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out of the quarry, out of which 1,250,000 tons were 
crushed for concrete metal. The crushing and screen- 
ing plant had an output of 150 tons per hour, and was 
electrically driven. 

The new graving dock and other works are illus- 
trated by an accompanying engraving and four photo- 
graphs reproduced on page 194. Sir Leopold Saville, 
K.C.B., held the post of Civil Engineer-in-Chief at the 
Admiralty when the design and contract particulars 
were prepared for the work included in the contract 
with Sir John Jackson, Ltd. He was responsible for 
the wharf walls, graving dock, &c., and their 
construction was begun under his direction and 
completed under his successors, Mr. T. B. Hunter, 
C.B., and Mr. A. L. Anderson, C.B. 
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240 H.P. RAILCARS FOR THE BUENOS ATRES PACIFIC RAILWAY COMPANY 


(For description see opposite page.) 
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240 H.P. Railcars for the Buenos Aires 
Pacific Railway Company. 


N our issue for January 2Ist, 1938, ‘ve illustrated and 
[ briefly described the new oil-engined railcars which 
have recently been constructed by the Buenos Aires 
Pacific Railway Company at its workshops at Junin, 
Argentina, under the supervision of its chief mechanical 
engineer, Mr. R. E. Kimberley. We are now able to 
describe these vehicles more fully and to give some 
figures relating to their test runs. The vehicles are of 
interest inasmuch as, in addition to being the first oil- 
engined railcars to be built in that country, the design, 
which is the result of collaboration between Ganz and 


Co., Ltd., of Budapest, and the railway company’s chief 


mechanical engineer, embodies a number of novel features. 

Preliminary investigation as to the relative merits 
of different types of transmission led the railway com- 
pany to decide to equip the first three railcars with 
mechanical transmission of the Ganz type and the remain- 
ing three with hydraulic transmission operating on the 
Voith-Sinclair system. It was laid down that each set 
of three vehicles was to be capable of being operated 
under multiple control, and it was also specified that the 
design of the power bogies was to be such that the two 
forms of transmission could be interchanged should the 
occasion arise. Considerations of interchangeability 
equally necessitated the choice of a single type of engine 
for both types of transmission, and, since the Ganz 
mechanical transmission had already been decided upon, 
this type of engine was specified for all six cars. 

Main FEATURES OF THE RatLcars. 

The general arrangement of the railcars as finally 
evolved can be seen in the drawings reproduced on 
page 198, while reference should also be made to the 
engraving accompanying our annual review article, 
January 2Ist, 1938, wherein is shown a train of three 
of these vehicles coupled together under multiple control. 
Each car (Fig. 3) has accommodation for sixty passengers 
in reversible seats. In view of the distances over which 
the railcars were to be run, serving important fruit- 
growing centres, such as San Juan, Mendoza, and San 
Rafael, in the Andine provinces of the Argentine, with 
stops in some cases more than 200 kiloms. apart, the design 
provides for lavatory, buffet, and postal compartments. 
The accompanying table gives the leading dimensions 
and characteristics of the railcars : 


Gauge 5ft. 6in. 
Capacity 60 passengers 
Overall length ; 66ft. 
Tare weight in working order 35 tons 

40 tons 


Laden weight... -..0 22. isos 
Maximum normal operating speed . 100 kiloms. per hour 


Ganz-Jendrassik 


Engine ~ - ; 
Type dadt Thad. Beak, 1° VI JaR 
Number of cylinders... 6 
Bore and stroke A 170 mm, by 240 mm. 
Power : 240 B.H.P. 


Running speed 1250 r.p.m. 
Transmission : 
Mechanical : Ganz five-speed gear-box with drive on two 
axles of power bogie 
Voith-Sinclair turbo-transmission with drive 
on one axle of power bogie 
, os .. 2ft. 9in. 


Hydraulic : 
Wheel diameter.. 
Wheel base : 

Power bogie 12ft. 11}in 

Free bogie ° par 10ft. 

Fuel tank capacity 385 litres (85 gallons) 


With the exception of an improved design of air intake 
filter incorporated as the result of observations made 
by the railway company on the effect of dust on the 
engines of railcars, the engines fitted to these vehicles 


two driving axles of the power bogie by cardan shaft 
and bevel gearing, the gear ratio between engine and final 
drive at the axles being 1-54 to 1. A view of the power 
bogie with mechanical transmission is reproduced in 
Fig. 1. 

illustrated in Fig. 2 is the alternative Voith-Sinclair 
turbo-transmission system which is designed to transmit 
245 B.H.P. and to drive on to one axle of the driving bogie. 
The engine torque is transmitted through a Voith Maurer 
flexible coupling and cardan shaft to the turbo trans- 
mission, which is supported in three spherical bearings in the 
bogie frame (Fig. 4, page 200) in such a manner that twisting 
of the bogie frame cannot affect the alignment of the 
transmission. Situated to the rear of the engine cooling 
water radiator is a special cooler for dissipating the heat 
generated in the oil used as the working fluid in the 
hydraulic transmission. The final drive and reversing 
gear are combined in one casing and the drive for the 





Bocit Design aND Bopy SUSPENSION. 


The detail design of the bogies has been made to 
conform to the requirements of a patented suspension 
system, the invention of the railway company’s chief 
mechanical engineer and known as the “ Kimberley ” 
suspension system. The design of the bogie has been 
developed by the Buenos Aires Pacific Railway Company, 
but since Ganz and Co. was supplying the engines and 
mechanical transmissions, it was also trusted with the 
bogie manufacture, and the bogies were therefore supplied 
erected. 

Electrically welded rolled steel members are utilised 
for the construction of the underframe, which forms a 
light composite welded structure with the body framing. 
Difficulties in obtaining in Argentina adequate supplies 
of the chrome steel required for its construction resulted 
in the underframe being ordered complete from Europe. 

During the year 1932 the railway company designed and 
constructed in its workshops a light double-bogie railcar, 
and it was found at that time that in order to obtain a 
smooth-running vehicle a special bogie design was neces- 
sary. In view of the light weight of the car, it was early 
realised that adherence to standard railway practice 
would have to be discarded. After considering various 
schemes, it was decided to do without a bogie centre for 
purposes of weight transference, and to take the weight 
of the body directly on the centre line of the side members 








auxiliary machinery is taken off the input shaft of the 
turbo transmission. The incorporation of a reverse gear 
in the final drive was necessary in the case of the hydraulic 
transmission and a double-reduction arrangement has 
been adopted, wherein the drive to the axle is by means 
of spur gears. The hydraulic transmission was supplied 
by the Hydraulic Coupling and Engineering Company, 
of Isleworth, in collaboration with Messrs. J. M. Voith, 
of Heidenheim and St. Poelten. 
ENGINE MOUNTING AND AUXILIARIES. 

The oil engine and transmission are mounted in an all- 
welded steel bogie of 12ft. 114in. wheel base, through the 
medium of double rubber pads. The power bogie fitted 
with mechanical transmission weighs 12 tons fully equipped, 
while the bogie with hydraulic transmission is just under 
11 tons. As can be seen from Figs. 1 and 2, in the case of 





the bogie with hydraulic transmission the engine is 











FiG. 3—COMPLETED RAILCAR WITH MECHANICAL TRANSMISSION 


of the bogie. In order to provide for the relative move- 
ment of the body and bogie, a form of universal joint was 
obtained by making a spherical seating on the bogie side 
member, through which passed a suspension link having 
at its lower extremity a ball joint making connection with 
a bracket on the underframe. At the upper end of this 
suspension link a helical spring was provided to take the 
load, the spring seating on a spherical washer. By means 
of a cross member and a pin sliding in a slot, the traction 
forces were transmitted from the bogie to the undertrame 
and body. 

This departure from standard: practice was found to be 
satisfactory, and, apart from minor modifications and 
adjustments, no alteration has been made in the design 
since it was introduced in April, 1933. Up to the present 
date, five successful applications of this system have been 
employed on railcars. 


The drawings. reproduced on the opposite page, 











FIG. 1—-MOTOR BOGIE WITH. MECHANICAL 


are similar to those supplied by Ganz and Co. to the 
Argentine State Railways. This modified arrangement 
comprises not only a roof intake for the air, but also a 
system of air filters which the railway company states to 
be very effective. 


MECHANICAL AND Hypravuric TRANSMISSIONS. 


As mentioned in the accompanying table, the mechanical 
transmission system, which was fitted to the first three 
cars, consists of the Ganz standard arrangement of a 
five-speed gear-box, with the drive taken to the two axles 
of the power bogie. The main clutch and the reverse 
gearing is placed within the engine -fly-wheel housing, 
thus enabling the level of the gear-box to be dropped 
below that of the engine and so facilitating assembly 


operations. From the gear-box the drive is taken to the 











TRANSMISSION 


mounted at a slightly greater angle of inclination to the hori- 
zontal than is the case with the mechanical transmission. 

Situated under the underframe is a small subframe, 
whereon are mounted the radiators for the engine cooling 
water, the dynamo and the air compressor. The drive 
for these auxiliaries is taken from the gear-box by a 
cardan shaft running at engine speed and is distributed 
through the medium of a small gear-box mounted on the 
subframe. For the cars with the Voith-Sinclair trans- 
mission, the same subframe is employed, with an addi- 
tional mounting to carry the oil cooler. 

Knorr compressed air brakes have been adopted for the 
three cars with mechanical transmission and Westing- 
house air brakes for the three cars with hydraulic trans- 
mission. The brake rigging system, however. is the same 
for both transmissions. 











FIG. 2—MOTOR BOGIE WITH HYDRAULIC TRANSMISSION 


show the present application. It will be noted that pro- 
vision has been made for guiding the spring into position 
and that the springs are situated within the frame struc- 
ture, thus making an assemply of neat appearance. . For 
the transmission of the tractive forces the arrangement 
shown in the lower drawing has been provided. 

Although the Kimberley suspension system was 
primarily designed for power bogie application, it has 
by virtue of its good riding qualities been incorporated 
in the design of the free bogie also, which follows closely 
that of the power bogie and is of all-welded construction. 


MULTIPLE CONTROL AND AvuTOMATIC CoUPLING GEAR. 


In view of the necessity for operating the cars in rakes 
of three when required, an electro-pneumatic control 
system has been provided, whereby the driver in the lead- 
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ing car has full control over all three engines. Fuel control, 
gear changing, reversing and braking are effected simul- 
taneously for all cars and it is possible to put any engine 
in or out of action. Interlocking devices have been pro- 
vided to ensure the proper sequence of operations. The 
driver has a number of instruments for his guidance, and 
it is possible for him to ascertain at any moment the 
engine speed, inlet and outlet engine cooling water tem- 
peratures, temperature of the oil in the gear case, oil pres- 
sure, and air pressure, for each unit. If for any reason the 
engine of any particular car is stopped, the electro- 
pneumatic valves controlling the gear changes on that 
car are automatically operated so as to release all the 
clutches for that gear-box. 

In order to facilitate operation of the railcars under 
multiple control a new type of automatic coupling has 
been adopted. This coupling (Fig. 5) incorporates both 
draw-gear and all electrical and air connections for the 
control of the engines, gear-boxes and brakes. They were 











Fic. 4—HYDRAULIC TRANSMISSION 


constructed complete in the railway company’s workshops, 
and are of a patented form devised by its chief mechanical 
engineer. 

The coupling arrangement consists of two horizontally 
disposed members which are pivoted in a housing, which, 
in turn, is connected by a universal joint to the draw- 
gear. The operation of coupling displaces longitudinally 
two swinging arms with heavy weights at their extremities, 
which swing back into place once the coupling members 
are engaged, and thus lock the whole assembly. Provision 
is made in the design for coupling at different levels and 
on curves, and additional safeguards in the form of locat- 
ing plugs have been provided when the coupler is employed 
for multiple control. Reference to the accompanying 
line engraving, Fig. 6, will show the method of operation. 


BoDYWORK AND ACCOMMODATION. 


The passenger saloon is fitted with frameless windows of 
the half-drop type, with handle and screw-operating gear, 
while wooden slat louvres in aluminium frames are also 
provided. The floor is constructed of rubber matting laid 
on cork slabs, and insulation of the roof and body sides 
has been carried out by the use of Alpax foil. Ventilation 














Extending from the floor to the roof is a casing round 
the engine, which is insulated with cork and asbestos, 
the interior being lined with aluminium sheeting. Access 
to what is in effect a small engine room is provided by 
means of a door alongside the driver’s seat, and also by a 
door on the outside of the car. Fuel and water tanks are 
mounted inside this casing, as are also the terminal boxes 
for the electrical connections between the bodywork and 
the power bogie. 

For the return circuit of the electrical equipment, the 
original arrangement was to use the metalwork of the cars 
as an earth return, but this arrangement has now been 
modified, and an insulated return installed. By this means 
greater reliability of the electrical wiring is ensured. In 
order to withstand the sudden calls made upon the battery 
each time the engine is started up, a robust type was 
adopted. The basic figure used for fixing the capacity of 
the battery was one-fifteenth of the nominal horse-power of 
the engine, or approximately 20 H.P. The dynamo, 
which, as mentioned previously, is direct coupled to the 
engine, has an output of 56 amperes at 28 volts, and works 
in conjunction with a Ganz regulator. 

The exterior of the vehicles is finished by means of 
sprayed aluminium paint on the external sheeting, with 











. FIG. 5-AUTOMATIC COUPLING AND CONNECTOR 


one finishing coat of varnish, likewise sprayed. The 
central reinforcing band of the body side sheeting is painted 
black, as are also all bogie and underframe fittings. 

For operation under multiple control, removable doors 
are provided in the body ends and a lightly constructed 
vestibule connection composed of «aluminium plate and 
canvas bellows is fitted between the cars. This vestibule 
is only intended for the use of the train crew, but, neverthe- 
less, it is of such dimensions that passengers can use it 
in case of emergency. 


TriaL Runs. 


In view of the importance that was attached to the 
assignation of operating schedules, which, while satisfy- 
ing the traffic department of the railway company, should 





still be such that the capacity of the engine was not over- 


As the result of various trials made with the first car, 
the following braking figures were obtained :— 

Speed, 374 m.p.h.; stopping time, 11 sec. 

Speed, 50 m.p.h.; stopping time, 16-17 sec. 

Speed, 62 m,p.h.; stopping time, 21-23 sec.; 
while the dead man’s device brought the car to rest in 
27 sec. from a speed of 62 m.p.h. 

In addition to the trials mentioned above, a number of 
high-speed runs was made with the first car with a view 
to testing the capacity of the car in the maintenance of 
high schedule speeds. 


LONG-DISTANCE MutreLe Conrrou TRIAL. 


After the first three cars had run their official acceptance 
trials as individual units, a special trial of the three cars 
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FIG. 6—-OPERATION OF __AUTOMATIC COUPLING 


operating under multiple control was arranged. In order 
to test the capabilities of oil-engined traction over long 
distances under Argentine conditions, it was decided 
that this trial should be a non-stop run, at a speed hitherto 
not attempted in South America, between Buenos Aires 
and Mendoza, a distance of 660} miles. The profile of the 
line and the speeds attained on the various sections of 
this run are graphically shown in the engraving herewith, 
Fig. 7. 

The time-table laid down for the trip called for the 





journey to be completed in 11 hours, but arrangements 
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FIG. 7—DIAGRAMS SHOWING PROFILE OF LINE AND AVERAGE SPEEDS ON TRIAL RUN 


of the passenger saloon, lavatory, and driver’s cabins is 
effected by means of Airvac extractors. The seats are 
reversible with the framework and mechanism of a light- 
weight metal construction. 

In addition to lavatory accommodation, a small buffet 
cupboard, fitted with an ice chest and drinking water 
cooling coils, has been provided in a compartment adjacent 
to the entrance doorways. A small postal cupboard is 


also arranged in the same compartment. The walls of the 
compartment are lined with metal-faced plywood and the 
floor is made of hardwood slats. A “ line clear” apparatus 
is mounted over the windows of this compartment, and 
convenient y situated bell pushes are provided for com- 
munication between the guard, who is responsible for 





taking the “‘ line clear ” loop, and the driver. 


taxed, extensive trials were made with the first three 
cars prior to their being placed in service. These trials 
included tests of acceleration, braking, sustained high- 
speed running, and a long-distance high-speed test under 
multiple control. 

ACCELERATION, BRAKING, AND SPEED TRIALS. 

The curve A shown in Fig. 8 represents the mean 
results of several acceleration tests. ‘The attainment of 
such results, however, in daily service requires the employ- 
ment of drivers with many years’ experience, and there- 
fore a modified curve B has been adopted for service pur- 
poses as being capable of regular attainment. This curve 
is based on a balancing speed of 62 m.p.h. (100 kilom. per 





hour). 


were made to enable the railcars to attempt to improve 
on these schedules, if it could do so without unduly affect- 
ing normal traffic movements. Leaving Buenos Aires 
half a minute late, the three-car train reached Mendoza 
31 min. ahead of time, there having been only one stop of 
2 min. in the Buenos Aires local section for signals, caused 
by a local passenger train on the line ahead. The total 
running time for the journey was 10 h. 27} min, corre- 
sponding to an average speed of 63 m.p.h. It can be seen 
in the diagram, Fig. 7, that a very small variation 
existed between the maximum and the average speeds, 
the maximum speed noted at any point being 71 m.p.h. 
Therefore it is clear that this remarkably high speed for 
the Argentine railways was not attained by running at 
excessive speeds down gradients. 
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All permanent way speed restrictions were rigorously 
observed, there being no fewer than fifteen instances where 
the speed had to be reduced to in some cases as low as 
8 to 12m.p.h. No attempt was made to run at high speeds 
until outside the Buenos Aires local section, which extends 
some 24-8 miles west of Buenos Aires. For this section 
the time taken was 344 min. For the remainder of the 
run, from J. C. Paz to Mendoza (635-7 miles), the average 
speed maintained was 64-3 m.p.h., and the average speed 
between stations seldom fell below 65 m.p.h., except when 
permanent way restrictions had to be observed. The 
maximum speed of 71 m.p.h. was maintained for a distance 
of 74 miles on level track. 

It can be seen from Fig. 7 that the gradients from 
Justo Daract to Alto Pelado were taken at speeds not in 
any way inferior to the speeds on the more level sections 
of the line, The speed on the steepest section, where the 
maximum gradient is 6-66 per 1000 (1 in 150) was 65 m.p.h. 
As previously mentioned, no attempt was made to run at 
high speeds on the down gradients from Alto Pelado to 
Beazley, the engines for the three cars being worked for 
this section on reduced load. Another example of the 
climbing ability of the cars was given near the end of the 
run between Barcala and Luzuriaga, where a bank of 
13-8 miles, with an average gradient of 5-7 per 1000 
(1 in 175), and a maximum gradient of 9-8 per 1000 (1 in 
103) was climbed at 65 m.p.h. The altitude at this point is 
2604ft. above the rail level at the start of the journey. 
It can therefore be seen that the effect of such gradients, 
which so adversely affect steam train schedules, was 
hardly noticeable. The following table is a short record of 
the timing over the most important sections of the run :— 








The suggested tests included one which was to show that 
the metal was capable of withstanding a tensile stress of 
28 tons per square inch with an elongation of 20 per cent. 
before fracture. We regarded this test as one of great 
severity, but we assured our readers that quite recently 
steel capable of fulfilling it with certainty had been made 
available at a reasonable price. At least three great firms 
were making steel boiler plates lin. thick, which would 
withstand the suggested test, and the price at which 
this “‘ really wonderful metal " could be obtained was from 
£15 to £20 per ton. Mr, Parker and Mr. Milton in their 
report recommended that if steel were used for boilers the 
scantlings prescribed by the rules for iron boilers might be 
reduced by 25 per cent. in the case of the shell plates and 
stays and by 12 per cent. in the flat plates not subjected 
to the action of heat. One of the requirements which 
they suggested was that all the holes in the steel plates 
were to be drilled, or if they were punched, the plates 
were subsequently to be annealed, Another requirement 
specified that all plates, except such as were in compression, 
which were flanged or dished or in any way worked in the 
fire, were to be annealed after the operations had been 
completed. In our leading article we explained the object 
of these requirements. It had been known for the t 
ten years or so, we said, that steel plates, when punched, 
lost from 26 to 33 per cent. of their strength. The improve- 
ment effected in the manufacture of steel in recent years 
had left this characteristic quite untouched. Recently it 
had been discovered that a similar loss of strength accom- 
panied the shearing of steel plates. It had been shown, 
however, that after punching or shearing the original 
strength could be restored nearly, if not quite fully, by 








Distance Point to point. 
from | Station. Timing. - - - Remarks. 
Buenos | Time, Distance, Speed, 
Aires, minutes. miles. m.p.h. 
- | Retiro... ... ... Leave 7.454 =: — — 
24:8 Les Si PU cick os: exh). Oe Cee 344 24-8 43 2 slacks, plus ? minute stop 
69-4 | Mercedes ... ... ... os 9.01 41 44-6 65-3 | 1 slack 
129-9 Chaca buco : ‘e 9.56 55 60-5 66-0 i 
158-4 | Junin ... ao. 38 25 28-5 66-3 | 1 slack 
208-8 | Alberdi a ee 45 50-4 66-0 
261-7 | Rufino zs 11.57 50 52-9 63-4 3 slacks 
301-5 | Laboulaye ... pa 12,35 384 39-8 62 1 slack 
360-8 | Mackenna... ... ... ° 13.29 54 59-3 66 | 1 slack 
406-6 | Justo Daract ... ... 14.12 42} 45-8 64-6 1 slack 
469-1 Alto Pelado re: vss es 15.11} 59} 62-5 63-2 
510-1 Beazley Ga ‘ 15.544 43 41-0 57-2 1 slack for animals 
573-6 La Paz nee yaw, ge a 16.53 58} 63-5 64-8 1 slack 
633-3 San Martin Pa 17.48} 55} 59-7 66-0 2 slacks 
660-5 Mendoza Arrive 18.14 25} 27-2 63-3 
We are informed that the oil engines and transmissions |] annealing. The annealing of flanged or dished plates 


functioned with perfect satisfaction throughout the whole 
of the trial. The maximum temperature of the cooling 
water was 75 deg. Cent., and the average temperature 
difference between the inlet and outlet cooling water 
temperatures was 7 deg. Cent. The maximum atmo- 
spheric temperature taken en route was 25 deg. Cent., and 
the weather throughout the trip was fine. The oil fuel 
consumption for whole journey was 2530 lb., equi- 
valent to a consumption figure of 1-28 lb. per car per mile. 
The total lubricating oil consumption was 51 Ib. 

The multiple control system also gave satisfaction 
throughout the run, the effect of the automatic couplings 
between the cars being noticeable, it is stated, inasmuch 
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as there was no evidence of the side swing which is so 
pronounced at high speeds with other types of coupling. 
This improvement, together with the good riding pro- 
perties of the bogie suspension system, produced a 
smooth riding train, which elicited complimentary remarks 
from the officials of the various Argentine railways and of 
the Argentine National Railway Board who participated 
in the trial run. 

It is stated that the trial has demonstrated clearly the 
possibilities of oil-engined traction over long distances 
under Argentine conditions, and, in the opinion of Mr. 
Kimberley, this form of traction will no doubt considerably 
influence the future development of the railways in South 
America. 








SIXTY YEARS AGO. 


A LEADING article entitled “ Steel Marine Boilers,” in 
our issue of February 15th, 1878, provides material for a 
historical footnote to the leading article on ‘‘ Inspection 
and Testing’ in this issue. Lloyd’s had recently sanc- 
tioned the use of steel for shipbuilding purposes. Follow- 
ing that development the Society’s chief engineer surveyor, 
Mr. W. Parker, and his assistant, Mr. James Milton, had 
been instructed to conduct an investigation into the use of 
steel for boilermaking. In the issue named we published 
their report and commented upon it. They recommended 
the Society to permit the employment of steel in the manu- 
facture of boilers subject to the fulfilment of certain tests. 





was required less for the purpose of true annealing than 
to ensure that the plates were heated throughout to a 
uniform temperature and allowed to cool therefrom at an 
even rate. Some of our readers, we said, might ask what 
was to be gained by substituting for iron a material so 
peculiar as steel and one requiring such careful manipula- 
tion. We answered this question by saying that the B.B. 
iron used for the shells of marine boilers had an average 
strength of about 19 tons per square inch and that iron 
plates l}in. thick were difficult to keep tight at the joints 
and very expensive to work up. Many shipowners wanted 
to raise the boiler pressure in their ships to 120 1b. from 
90 lb., which was then about the maximum carried. To 
effect this increase with iron boilers was hardly practicable, 
but with steel boilers it could be achieved without increas- 
ing the scantlings or weight of the existing boilers. 








Large Seamless Steel Boiler Drums. 


THE accompanying illustration shows three stages in 
the manufacture of a number of seamless steel boiler 
drums which are being made at the Sheffield works of 
Thos. Firth and John Brown, Ltd., to the order of Babcock 
and Wilcox, Ltd. The stages of manufacture shown are :— 
The ingot, after the feeder head and: bottom discard have 
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been removed and the central hole trepanned out; the 
forged drum bored ready for closing; and the finished 
drum. Before the head and bottom of the ingots were 
removed they were 19ft. long, 7ft. mean octagon, and 
weighed 150 tons each. After the ends had been removed 
and a hole bored through the centre each billet weighed 
110 tons. The drums were then forged to an outside dia- 
meter of 70in. with an inside bore of 60in. and an overail 
length of 48ft. At this stage they each weighed 75 tons. 
After the ends had been closed in and the drums machined 
each weighed 55 tons. The drums, which have a working 
pressure of 800 lb. per square inch, are tested to a pressure 
of 1300 lb. per square inch. 








A New Belt. 


For a number of years B. N. Purdy, of Leyland Street 
Mills, Derby, has specialised in the processing and impreg- 
nation of cords and twines as a protection against weather. 
This firm haz now begun the manufacture of a new type 
of endless belt. These belts are made from selected cotton 
yarn, which is impregnated by the firm’s special process 
before being woven. After weaving, which is done in such 
a way as to avoid any splicing or jointing, the be.t3 are 
consolidated and toughened into homogeneous strips. 
This latter process ensures that there shall be no permanent 
stretch in the belts. The impregnating material used 
imparts a soft rubber-like finish, which gives a strong non- 
slipping grip on pulleys. By the method of impregnating 
the yarn before weaving the belts retain their non-slipping 
properties during their full working life. We are informed 
that the method of manufacture strengthens the fabric 
in such a manner as to make ible the use of thinner 
belts than usual. This use of thinner belts increases their 
flexibility and makes them particularly adaptable for 
endless drives at high speeds where there is small axial 
distance between pulleys or where pulleys of widely 
different size are used. The belts are resistant to water, 
acids, and oils and are said to be effective at all tem- 
peratures. 








Steel Works Motors. 


A STANDARD range of D.C. steel works motors has been 
introduced by the General Electric Company, of Magnet 
House, Kingsway, W.C.2, for driving every class of rolling 
mill auxiliary, such as approach and tilting tables, screw- 
down gear, manipulators, pushers, flying, and up-cut 
shears, reels, pilers, and so forth. The range includes 

















MoToR ARMATURE 


eleven frame sizes, each of which complies with the dimen- 
sions and ratings standardised by the American Associa- 
tion of Iron and Steel Electrical Engineers. All the 
machines are designed for quick starting, stopping, and 
reversing, and are of particularly heavy construction. 
They are available for one-hour ratings from 5 to 200 H.P., 
and can be supplied with compound, shunt, or series field 
windings. Low armature inertia enables the machines 
to be started, stopped, and reversed rapidly. It is also 
claimed to reduce the current peaks and energy consump- 
tion, to increase the percentage of the input available for 
useful work, and to reduce heating. 

As the shunt fields are rated so that they can be left 
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permanently connected to the supply, irrespective of 
whether the motor is running or not, the field is main- 
tained at full strength and maximum starting torque is 
ensured. Dynamic braking, which takes practically no 
power from the supply system, can be employed. Since 
the torque depends upon the armature current and flux 
density, the torque of the series and heavy compounded 
motor increases more rapidly than the current. The split 
magnet frame is composed of cast steel and except in the 
larger sizes the top half is hinged. In all cases the arma- 
ture can be lifted vertically from the shell. Heavy 
cartridge type bearings support the armature shaft, which 
is machined from 3 per cent. nickel steel. The insulation 
is chosen for its resistance to electrical, mechanical, ana 
heat stresses, and complies with the requirements in the 
British Standard Specification for Class ‘*‘ B ”’ insulation. 
The feet, situated almost below each bearing, are cast 
integral with the frame and fixing holes for the holding- 
down bolts are arranged symmetrically so that the motor 
can. be turned through 180 deg. 

Both the main and commutating poles are bolted to the 
magnet frame. The former are built up from steel lami- 
nations riveted together, and the latter are of mild steel. 
Asbestos insulated wire or bare copper strip with asbestos 
insulation between turns is used for the field coils, which. 
when wound are insulated with mica paper wraps held in 
position by cotton tape, followed by a final wrapping of 
asbestos tape. Before the mica paper wraps are applied, 














STEEL WORKS MOTOR 


the coils are vacuum impregnated in bitumen, and again 
after the insulation of the coil is completed. Spring 
washers hold the coils in position on the poles. 

Special precautions are taken to ensure that the arma- 
ture laminations, mounted on a steel hub, into which th« 
shaft is pressed, cannot work loose under the most severe 
conditions. Asbestos covered wire or bare copper strij 
insulated with mica tape is used for the armature winding, 
and to provide insulation between the winding and arma- 
ture slots, micanite is moulded on the coils. The insula- 
tion of the end turns consists of flexible micanite. Heavy 
bands at frequent intervals along the core and on the over- 
hang of the winding prevent the coils moving. 

Built on the same hub as the armature, the 
commutator has risers solid with the bars which 
are slotted to receive the armature windings. Each of the 
heavy-duty traction type brush holders is carried on twc 
spindles with micanite tubes protected against mechanicai 
injury by seamless brass tubes. The spindles are clampea 
to the top half of the magnet frame by steel clamps and a 
porcelain insulator fitted close to the brush holder serves 
as a distance piece between the latter and the clamp ana 
also provides additional creeping surface. A hinged cover 
on the top of the magnet frame gives ready access to the 
brush gear for inspection. 

The 3 per cent. nickel steel shaft has a tapered exten- 
sion at each end, and as the motor can be turned through 
180 deg., either extension can be used for driving. The 
shaft can be withdrawn without disturbing the com- 
mutator or armature windings. End thrust is taken by a 
thrust ring at each end of the armature. These rings 
secure the roller bearings in position and are bolted to the 
bearing housings. True alignment is obtained by the 
clamping action of the magnet frame on the housings, 
which are held in their correct positions by keys. Lifting 
eyes cast in one piece with the bearing housings enable 
the armature complete with its bearings to be lifted from 
the magnet frame, and feet cast on the housings, as 
shown in the illustration depicting the armature, support 
the armature clear of the floor and prevent it rolling. 

A cast steel box mounted on the bottom half of the motor 
frame, houses the terminals, and the leads are arranged 
so that no connections are disturbed when the top half 
of the shell is raised. The terminal studs are mounted 
on a brass plate from which they are insulated by fire- 
proof insulation, and as the plate is bolted to the shell, 
the terminal box can be removed without disturbing any 
of the connections, which can be made before the terminal 
box is fitted. Two side plates on the terminal box enable 
the cable connections for the brake to be brought out on 
either side, according to the brake position. 








A Transparent Engine Model. 


ONE of the more attractive exhibits at the forthcoming 
International ,Motor Show, which opens in Berlin to-day 
Friday, and which will remain open till Sunday, 
March 6th, will be a transparent engine model, which is 
the exact replica of a standard motor car engine. The 
accompanying engraving gives an idea of the appearance 
of the model, which has been constructed in “‘ Crystall,”’ 





one of the new transparent synthetic materials. As there 
was very little experience available with regard to the 
handling and machining of this new material, quite a 
number of problems had to be solved by the makers of the 
model. 

The model was constructed by the Verbus Bolt Com- 





TRANSPARENT 


pany, of Neuss, in the Rhineland. Its object is to show 
che great advantage of using high-tensile bolts, when it is 
desired to reduce weight without in any way lessening 
strength. In order to throw light on the important part 
which is played by bolts and studs in the design of 
machinery, two models have been built, one showing the 
ise of high-tensile bolts and the other the old-fashioned 
iow-tensile bolts of larger diameter. The transparent 
material ,which, it is claimed, is as clear as glass, and will 
aot turn yellow with age, clearly shows the saving in 
weight and dimensions which is effected by the use of the 
special bolts. In the models exhibited it is estimated that 
a saving of about 20 per cent. in volume and weight is 
whieved. The model we illustrate will be of interest to 
our readers, as its special method throws a new light on 
many problems of design and construction. 








Trolleybus Circuit Breakers. 


NEw circuit breakers for use on trolleybuses have been 
introduced by the General Electric Company, of Magnet 
House, Kingsway, W.C.2. While many of the older 
breakers have rupturing capacities of 3000 amperes, and 
some of the more modern types 7000 amperes, investiga- 
tions in connection with present-day trolleybus systems 
have indicated that a maximum of fully 10,000 amperes 
is desirable to provide an ample margin of safety to allow 
for the possibility of much larger amounts of power being 

















TROLLEYBUS CIRCUIT BREAKER 


applied to the feeder systems. The new breakers are of 
the fixed handle type, as commonly used on tramway and 
trolleybus equipments, but the design ef the components 
is based more on the type of breaker used for railway work. 
The large rupturing capacity, rendered necessary by the 
short-circuit characteristic of the overhead line and feeder 
system, is obtained by & special design of the arc chutes, 
the blow-out coil, and the arcing horns, and by the pro- 
vision of an ample gap between all live parts in the case 
behind the contact tips, together with the effective 


screening of those parts. The fixed contact is at the bottom 
of the breaker adjacent to the blow-out coil, and the con- 
tactor type moving contact is operated by a Bakelite 
link to be seen on the left of the breaker, which is built 
up on a heavy Bakelite base. 
the terminals. 


Bakelite mouldings screen 
On everload the breaker is operated by a 





ENGINE MODEL 


clapper drawn in by the iron magnetic circuit of the blow- 
out system, and the contacts are opened by a simple trip 
mechanism. A milled screw, to be seen at the bottom left- 
hand side of the breaker, enables the trip mechanism to 
be adjusted over a wide range of overloads likely to be 
required in practice, and by altering the springs still 
higher settings can be obtained. For trolleybus service, 


5) 





BREAKER OSCILLOGRAM 





breakers are, of course, provided on both poles of the 
circuit. 

The oscillogram shows the breaking performance of a 
typical breaker of this type. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, 8S.W.1. The price of each specification is 2s. 2d. post 
free unless otherwise stated. 

GRUB SCREWS. 

No. 768—-1938. This new specification has been pre- 
pared in co-operation with the Metal Thread Screw Manu- 
facturers’ Association. It covers conical and cup-pointed 
grub screws with slotted heads and hexagon socketed set 
screws with details of the appropriate hexagon wrenches. 
The screws are for B.S.W., B.S.F., B.A., and B.S.P. 
threads in sizes from }in. to jin. 


FLANGED JOINTS FOR HYDRAULIC PIPE LINES. 


No. 778-1938. This new standard specification is 
for steel flanged joints for hydraulic pipe lines for pressures 
up to 4500 lb. per square inch, specifies a flange loosely 
screwed on to the pipe and intended solely for drawing the 
pipes together. The joint is made on the pipe ends, the 
flange being screwed on loosely to allow of hand adjust- 
ments, so that the length of pipe end protruding from the 
flange can be adjusted to suit different types of joint rings. 
Appendices are included giving recommendations regarding 
pipe thicknesses and joint rings. An easy practical 
method of cutting pipe lines accurately at right angles to 











the axis of the pipe, on site, is also given. 
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Shipbuilding Practice Abroad.* 
By J. MONTGOMERIE, D.Se.+ 


DRAWING-OFFICE PRACTICE. 


In the nature of things, procedure in the drawing-office 
relating to the preparation of plans or to the method of 
preparing the design is not susceptible of much variation. 
In all countries the system generally is to embody the 
main feature in a lines plan on a small scale, which is 
afterwards expanded for the pu of fairing and 
providing offsets for the mould loft. The actual fairing 
of the lines may be carried out in the drawing-office, as 
in Denmark, where lines are drawn to a scale of fin. to 
lft., or on the loft floor, as in Italy or Japan. In Italy 
the contracted method is used, and only in the case of 
vessels with a long parallel middle body are the ends drawn 
down full size, whereas in Japan the lines are laid down 
full size, the contracted method being unknown. The 
reason for these slight divergences of practice is not 
apparent, and it is probable they are the result of adherence 
to systems to which the workmen have become accustomed. 

In Russia the drawing-office routine is different. Usually 
a series of vessels, say, four, of the same size and construe- 
tion are ordered at the same time. The Central Drawing- 
office in Leningrad is supplied with a rough specification 
and requirements. A preliminary design is prepared, 
and after a conference with the owners the final design 
is produced. In due course, detail drawings for the owners’ 
approval and structural plans for classification are pre- 
pared, and finally working plans which are forwarded to 
the shipbuilders. The result is that each shipyard has 
quite a small drawing-office staff at the yard, the majority 
of the work being carried out at the Central Drawing-office 
in Leningrad. 

In Spain the drawing-office plays a very responsible 
part, all materials and tools being ordered there. Plans 
are drawn in great detail even for items such as beds, 
winches, fans, davits, furniture, &ec., as all these are 
made in the yard, and practically nothing is bought 
from outside makers. A great deal of time is also spent 
on finished plans of state rooms and public rooms. 

In one yard in Sweden the usual procedure is to develop 
all the necessary plans and data for making battens and 
moulds in the drawing-office, leaving a minimum to be 
done in the loft. 

I would hazard the statement that drawing-office work, 
other things being equal, involves less cost in our country 
than in any other, and we may reasonably flatter ourselves 
that the reason is that a great deal is still left to the 
initiative and responsibility of the yard personnel. 

Abroad, yard plans contain much more detailed informa- 
tion than is the case in Britain. To compare a plan of 
masts, for example, as prepared in America with a similar 
plan in this country is to realise this difference vividly. 
In the former case the position of each bolt, band, &c., is 
detined in space in a definite fashion. In Britain, in 
general, the arrangement is indicated, the details being 
left to the yard officials. 

Similarly, with ordering of material there is little 
variance in method. In some yards in Italy all material 
is ordered from dimensions supplied from the mould loft 
after expansion so as to reduce scrap to a minimum. 
In one yard material for the centre girder, keel, bottom 
plating, inner bottom plating, and bulkheads for half 
the vessel’s length amidships is ordered from the plans, 
the remainder of the structure being generally ordered 
from the dimensions supplied by the loft. Before the 
order for material is sent out a check is usually made from 
the model and plans in the drawing-office of these dimen- 
sions taken from the full-size expansions. 

In Denmark the responsibility is entirely on the draw- 
ing-office, the material being ordered from dimensions 
taken from the jin. lines. 

In Holland, since delivery of material takes eight weeks, 
and it is difficult to obtain material that is urgently 
required, the most commonly used sizes of angles are 
ordered in standard lengths. 

In Russia the orders for material for shipbuilding pur- 
poses must be forwarded to the office of the Steel Trust 
by the Shipbuilding Trust at least three months before 
the material is required. As a result, all material is 
ordered in such a way as to entail a large percentage of 
scrap. No sketch plates are allowed, a rule which must 
have the unqualified approval of the Soviet draughtsman. 

In Japan the steel works, in this respect in accord with 
their Soviet colleagues, frown on sketch plates, and will 
only allow taper on one edge. This results in a relatively 
large proportion of scrap on plates other than those of 
rectangular form, and the net weight of the hull is a smaller 
proportion of the invoiced weight than is usual. 

The length of time between ordering and delivery of 
material depends not so much on distance as on the 
facilities for quick transit and delivery which exist, and 
it determines the amount of stock it is necessary for a yard 
to carry, requiring space which could be more usefully 
employed, not to speak of the financial disability which is 
involved. If the circumstances are such that delay is 
usually experienced in obtaining material, this may 
encourage the method of building employed in Continental 
countries, that is, the preparation of templates and 
marking off battens in the loft before the material is in 
the yard, and the shorter time necessary for erection after 
the material has been prepared. 

The business methods employed in the United States 
of America are, as might be expected, of a high order of 
efficiency, and the production departments determine 
and supervise planning of the work and procedure. Thus 
it is ensured that there is no overlapping of departments, 
that maftrials are prepared on time and in their proper 
order, and that a check is made on efficiency and cost. 

As an example of the methods employed, the following 
may be cited. The shell plating of a 440ft. tanker is divided 
up into about 160 small numbered areas painted on each 
side of the ship. Each of these areas is numbered on the 
plan and each represents a job number. A card is issued 
for each separate operation on each area, and on com- 
pletion of any one operation, say, erecting, the card is 
initialled by the foreman and returned to the office, and 
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after the area has been inspected a further card is issued 
for the next operation. The cards have the date of issue 
and return, the initials of the inspector and foreman, and 
the identity of the squad. In this way sister vessels can 
be closely compared down to the smallest item, and any 
variation in the price can be accounted for. 

In general, in all shipyards there exists machinery 
sometimes elaborate, which provides records of the time 
and cost of each particular job, for comparative purposes. 


Movutpine Lorv. 


All foreign countries use the “ marking off’ system, 
1.€., battens and moulds are prepared in the loft for all 
parts of the vessel, the amount of work which is lifted 
from the ship being reduced as far as possible to a minimum. 
This method entails a large amount of work in the mould 
loft which is the nerve centre of the entire organisation, 
and the men who are employed there require to be specially 
skilled. 

The amount of work which is marked off from loft 
battens varies from 75 per cent. in Denmark to 100 per 
cent. in Holland. This estimate is’ only a very rough 
figure, as the practice will vary in different yards and 
even in the same yard. For instance, in a vessel with 
an easy round of bilge it may be considered practicable 
to mark off the plates from loft battens and dimensions, 
whereas in the same yard in another vessel of square 
bilge, it may be deemed advisable to lift the plates from 
the ship. 

In general, the loft work may be split up into two 
distinct parts. The first, the laying down and fairing of 
the lines, the expansion of the shell plating, margin 
plate, &c.; and the second the making of battens, moulds, 
and templates for issue to the yard. After the lines are 
faired, the scrieve board is prepared and transported to 
the bending slabs. Battens are provided for the punch- 
ing of the frames, giving the holes in the shell flange and 
also those for the beam knees and tank side brackets. 
The centre girder is prepared from battens giving the 
height of the girder, the holes for the floor connections, 
and the riveting of the butts and top and bottom angles. 
These, in conjunction with the frame space batten, allow 
of all parts of the centre girder being marked. 

The above procedure, which is a very general statement 
of practice abroad, is carried out throughout the whole 
ship, battens, and templates being made for all parts 
where it is possible to do so. Floors, frames, and reverse 
frames in double bottom, intercostals, tank top seams 
and butts, main frames, beams, beam knees, deck seams 
and butts, stringer angles, bulkhead seams, butts and 
stiffeners, pillars and girders, hatch coamings, deck houses, 
&c., are all prepared from battens or templates supplied 
by the loft. 

The shell plating is expanded on the loft floor by a 
system of simple geometry, using diagonals to obtain the 
exact shape of each plate, and battens are prepared 
for those plates without excessive curvature. End margin 
plates are also expanded in the same way. 

In practically all countries holes are centre punched 
when marked, and in some cases the holes in the templates 
are only large enough to admit the centre punch. 

In some yards in Denmark and in Finland the lines are 
pencilled in instead of being serieved. 

In Holland complete templates are made for the 
shell plates at the forward and after ends, the remainder 
of the plating being marked from battens. These battens 
are of sheet metal, as it was found that wood battens kept 
for any length of time were affected by the climatic 
conditions. 

In Germany shell plates to the stem, stern frame, and 
bossing, and possibly the bilge strake, are lifted from the 
ship. 
tn Denmark the particulars of the midship shell plating 
are given on battens in the usual way ; for parts beyond 
this, templates are supplied and the actual end plates are 
lifted from the ship. 

In the United States of America it is generally the 
practice to lift the end plates from the ship and sometimes 
the bilge strake and boss plates. In other cases the boss 
plates are marked from full-size templates developed in 
the loft. In some of the large tankers at present being 
built, in addition to the end plates, bilge strake, and the 
boss plates, the second strake below the sheerstrake has 
also been lifted from the ship as a precautionary measure 
due to the large amount of welding being done. Experi- 
ence has taught the builders that care is necessary, due to 
contraction and distortion. 

In Japan in some yards the “ furnace ”’ plates only are 
lifted from the ship, but in others some of the shaped 
plates at the ends and perhaps the entire bilge strake are 
dealt with in this way. The following items are dealt 
with from templates supplied by the loft, viz.:— 


Kee] and shell plates where curved at ends. 

Frames in double bottom at ends where curved. 

Deep floor plates in both peaks. 

Boss frames. 

Web frames and panting stringers. 

Tank side brackets. 

Stem bar and fashion plates. 

Centre and side brackets of skeleton floors. 

Boundary angles of w.t. and o.t. floors. 

Deck girders at ends. 

Corner doublings of deck openings. 

All other parts are marked from battens. 

The following method is used in Japan for lifting 
templates of boss plates and other furnaced plates from 
the ship :— 

A series of longitudinal battens of half the thickness of 
the plate (this is typical of Japanese method in other 
respects) are laid along the frames and are fastened 
together by strips of tin-plate following the curvature of 
the frames. Rivet holes are marked on the tin-plate 
strips or wood battens, as the case may be, by means of 
the ordinary tube marker. The template is then removed 
from the ship and applied to the plate. The positions of 
the rivet holes are transferred to the plate by a long- 
pointed centre punch. The holes, a size smaller, are 
punched in the plate and the plate cut to the template 
before furnacing and shaping. 

In Italy, where the scrieve board has been abolished, 
the shape of each frame is furnished by the loft to the frame 
benders. Templates are provided for frames with a small 
amount of curvature, while for frames with considerable 





curvature a separate mould is made for each frame. On 
the templates supplied, the cross battens are made some- 
times to follow the line of shell plate edges, and so serve, 
in the case of joggled shell plating, for marking the joggle 
and also for reference for marking the holes in the shell 
flange. The frame profiles are drawn down on the bending 
slabs by means of these moulds. 

Previously the complete marking-off of frames was 
done from frame boards, upon which was placed all the 
relevant information. Those frames, without excessive 
curvature, were completely marked and punched before 
being worked, and allowances which were arrived at by 
experience were made when marking for punching, 
joggling, and setting. It was the practice to lift the end 
plates of each strake from the ship, and to fit light bilge 
frames which were marked after bending. This practice 
has now been abandoned in favour of marking the frames 
after setting. It is said that this gives better work- 
manship at the bilge and also facilitates the lining off an 
preparing of the shell plating from battens. : 

Floor outlines are set down on a large common mould. 
Generally one mould is provided for the after body and 
one for the forward body. On these moulds complete 
information for shaping the floors and for marking every 
hole is given. 

Sometimes the tank top is marked from moulds and 
battens and a plan view is then laid down full size on the 
mould loft floor. In other cases it has been found advisable 
to lift the tank top from the ship to allow of any small 
adjustment to be made. With regard to the margin plate, 
in some cases the holes for the margin angles and vertical 
angles only are punched ; in other cases also the holes in 
the butts and top landing, but these are punched jin. 
small and reamed out when the plates are assembled and 
faired. 

When deck plates are marked off from battens no allow- 
ance is made for sheer. The plate, when in place, is there- 
fore very slightly deficient in length, and the process of 
making it accommodate itself to its proper position results 
in straightening it between the beams, so that it is more 
effective to resist com pressive stress. 

The weather deck stringer angles are generally lifted 
from the ship as a safeguard against any small inaccuracies 
in fairing. 

In Sweden with the exception of the outside strakes of 
shell plating at the ends of the ship, almost all steel work 
is fabricated from mould loft templates. The moulds 
are prepared from wood battens, plywood, cardboard, or 
strong brown paper, depending on the number of times 
the mould is required to be used. 

The shipyards here and also in Finland employ standard 
frame spacings in terms of length of ship, and these are 
kept as few as possible. This ensures that standard 
battens can be used, and thus eliminates the cost of pre- 
paring a number of new battens for each ship. With the 
same object the shell and deck plates are made of standard 
widths, where practicable, to suit the rivet spacing required 
for frames and beams. 

The system of preparing work from battens, although 
primarily instituted for entirely different reasons, has 
many advantages for builders who are subject to delayed 
deliveries of material, as they can usefully employ the 
staff for a considerable period of time before that arrives. 
It also lends itself to the preconstruction and assembly 
of large units on the ground. The rotation of work in the 
shops, again, need not correspond exactly with the erection 
on the berth so long as the material is ready when required. 

The fairing of the structure as it is erected must neces- 
sarily be exact, as otherwise the whole system would fail. 
In other words, the result of what are called “ minor 
errors ” may be far-reaching, and it is necessary to erect 
the vessel in such a way that some slight adjustment is 
always practicable, and the sequence of riveting should 
be determined with this in view. It is claimed that this 
method tends to reduce the time from the laying of the 
keel to the launch, and there follow figures supplied from 
Germany for which I take no responsibility, namely :— 
From laying of keel to launch: 7500-ton motor cargo 
ship, 12 weeks; 14,500-ton tanker, 22 weeks. 


Dritiinc, PuncHING, REAMING, AND COUNTERSINKING. 


Shipyards abroad are equally divided on the merits 
of the controversy between drilling and punching; if 
any balance of preference exists it is in favour of drilling 
of plates. Such a preference is mainly economic, and is 
justified when two sister ships are being built at the same 
time. One plate only requires to be marked, and it is also 
unnecessary to turn the work, as all holes can be drilled 
from the one side, and it is claimed that reaming and re- 
countersinking are reduced to a minimum. 

In Germany the drilling of plates is almost universal 
and it is the practice to drill holes 1 mm. small, these being 
partly countersunk in the shops, and reamed to the correct 
size and re-countersunk after bolting up and fairing. The 
countersinking tools are fitted with a stop to give a 
uniform depth of countersink and are centred on the 
reamered hole by means of a prolongation of the tool. 
Drifting is therefore unnecessary. 

Sectional material is usually punched, although in one 
yard it is drilled. Where punching of plates and sections 
is the practice, nipple punches are used, the nipple being 
centred on the deep pop marks in the material. Multiple 
punches are occasionally used, particularly for straight- 
forward work. 

In the United States of America one-man punches and 
multiple punches are used. In oil tanker work, it is the 
practice to sub-punch the plates and ream to the correct 
size after erecting and fairing, and then re-countersink. 
When a large amount of internal welding is done, it has 
been the practice to sub-punch approximately 50 per cent. 
only of the holes in the bottom shell and to drill through 
from the outside after the work has been faired. The side 
shell plating is dealt with after a similar fashion. 

In Holland plates are drilled when more than two 
plates have to be worked from the same marking off; 
otherwise, one-man punches are used, ordinary punching 
machines being practically non-existent. Sectional 
material is punched. The drilling machines are mounted 
on rails with the plate laid between the rails, and one man 
operates two drills. Portable pneumatic or electric drills 
are used on board. 

In Italy drilling is gradually displacing punching for 
nearly ali plate and much sectional material. It is stated 
that this results in improved quality of workmanship and 
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a saving of 15 to 20 per cent. in cost. In one yard the cost 
of labour for drilling plates lin. thick and over is reckoned 
as about 80 per cent. of that of punching with a one-man 
punch. The cost of punching alters little for variations 
in plate thickness and rivet diameter, whereas the cost 
of drilling thinner plates is reduced gradually to about 
50 per cent. of the amount formerly paid for punching. 
Two types of drilling machines are in use. The first has 
four drills mounted on two transverse girders, the drills 
being capable of movement along the girders and the latter 
capable of movement across the plate. One man can 
operate these four drills. The second type is a common 
radial drill. 

In Japan many yards are now equipped with one-man 
punching machines with nipple punches, but drilling is 
coming into favour, especially for thicker plates and in 
oil-tight work. Recently four la ships were con- 
structed, the shell being completely drilled, eight plates 
at a time. The drills used are electric radial drilling 
machines. ; 

In Denmark one-man punches are installed, and in 
Russia, where it is usual to build four vessels from the one 
serieve, the majority of the plates are drilled, although 
some yards have one-man punches. It is the practice in 
tanker work to drill the holes 2 mm. small and ream out 
to the necessary size after fairing. 

In Sweden, where the yards are equipped with multiple 
drilling machines, it has been found that these are not 
economical unless four plates can be dealt with at the same 
time. In general they are principally used for bottom shell 
plating and for side shell plating in tankers. 


Boutine Up, Rrvetinc, anp CavuLKkine, &c. 


The practice under this heading is so varied as to make 
it difficult to present a picture representing the average 
practice in any one country. What follows, however, is 
an attempt at a statement of the main facts. 

In Holland swelled-neck rivets are used for connecting 
the frames and beams to the shell plating and deck plating 
respectively ; elsewhere, where the plates are drilled, 
straight-neck rivets are used and the riveting is universally 
done by pneumatic tools. 

In Germany straight-neck rivets are used. Where angle 
bars are punched, they are punched a size small and 
reamed out to remove the taper due to the punch. Pneu- 
matic riveting is general on board, although in two cases 
the side shell plating is hand riveted. Hydraulic riveting 
is not extensively used on the stocks, being mainly con- 
fined to work on the skids, and caulking is pneumatic. 
The use of packing and injection is reduced to a minimum. 

In Denmark hydraulic riveting is of limited application, 
confined to the attachment of tank side brackets to frames, 
riveting of floors, and vertical connections on the margin 
plate. Elsewhere pneumatic riveting is used. Swelled- 
neck rivets are universally employed. The rivets are not 
cut to length, the points in consequence being rather full, 
a condition favoured by some owners. It is the practice, 
as in most other countries, for the riveters to go back for 
finishing. 

In Japan practically all riveting and caulking is done 
by pneumatic power, and one yard is equipped with a 
pneumatic jaw riveter, similar to an hydraulic riveter, 
for riveting parts before erection. Hydraulic riveting 
machines are no longer used for merchant work. Heavy 
oil fuel is extensively used for rivet heating. 

The heavy pneumatic hammers used on the shell plating 
are usually supported by means of a lever 4ft. or 5ft. 
long, resting on a hook which passes through a convenient 
rivet hole near the hammer, the outer end of the lever 
held by a boy. To eliminate the boy an adjustable device, 


The method of fitting stop waters varies, but a common 
practice is to fit a strand of yarn between the first and 
second pair of rivets from the toe of the bulkhead bar, the 
rivets next the toe having countersunk heads. The edge 
of the inside strake is caulked. In some of the tankers at 
present being built, in which the transverse bulkheads are 
welded to the shell, the latter being riveted, the ‘outside 
strake is cut away in way of the landing at the bulkhead 
and the gap is then welded to the inner plate, thus pre- 
cluding any leakage from one tank-to the other. 

In Italy pneumatic riveting is the rule, although 
hydraulic riveting is sometimes used in oil tankers for 
bottom, side, and deck transverses and bulkhead stiffeners 
In some yards and in repair work riveters do not fall back 
on rivets, and it is said that no bad results have followed 
this practice ; mild steel rivets are used. 

Russia riveting is usually pneumatic, with some 
hydraulic riveting used at the skids. Hand riveting is 
seldom used in the principal yards. The rivets are straight 
necked on account of the large amount of drilling, and the 
rivet heads are full. . 

In Sweden all riveting is by pneumatic machines, and 
serewing up is done by platers, who use a pneumatic 
machine designed for the purpose. The rivets are straight 
necked and all holes are reamed in position. Some yards 
use a combined reaming and countersinking tool, which 
ensures that the countersink is central with the hole. 


ERECTION. 


The sequence of erection is practically the same in all 
countries. 


WELDING. 


To appreciate the practice of welding abroad, or, 
indeed, in our own country, it is desirable that we remind 
ourselves of the course of its development as a structural 
substitute for riveting. 

At the time the first welded ship was built, as a general 
rule there was no certainty as to the ductile qualities of 
the metal deposited in the weld. Very often it was hard 
and brittle; had, it is true, a great tensile strength; but 
offered slight resistance to shock. In these circumstances, 
it is not surprising that, whether abroad or at home, its 
adoption should have been greatly hindered. 

A few years ago, however, mainly through the exertions 
of our friends the electrode makers, it was ible to 
obtain deposited material the physical qualities of which 
approximated to those of the parent metal, and from that 
time and its recognition and approval by classification 
societies, welding became a practicable substitute for 
riveting. . 

Its adoption proceeded slowly and cautiously, and in 
most cases the process took the form of the use of elec- 
trodes of small diameter, currents of moderate strength, 
the welding being performed in several That to a 
certain extent is still the case to-day, but it is easy to see 
that it is not along these lines that the future of welding lies . 

At an early stage it was realised that shipbuilders would 
not be content with such a process, that they would desire 
to speed it up considerably, to use electrodes of a larger 
diameter, and to apply it to thicker material, and there- 
fore to more important parts of the structure and to more 
important ships. One would therefore naturally look to 
find the future of welding on a large structural scale 
associated with the factors. 

(1) Amaximum amount of welding done on the ground 
and its correlative ; 

(2) Lifts of sufficient capacity to deal with these large 
units ; and 

(3) A substantial acceleration of speed. 
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METHOD OF SUPPORTING 


consisting of guides supported from the shell, is now being 
adopted. A detail of this arrangement is shown—see 
illustration. 

In the United States of America all riveting is pneu- 
matic. A lighter “ gun” with a chipping tool is used for 
cutting off the excess length of rivet, and the riveter goes 
back one for the final hardening up. Caulking is also 
pneumatic, and the nuts, in the bolting-up process, are 
serewed up tight by pneumatic power. The riveter requires 
to use the lighter chipping “ gun ”’ to start the unserewing 
of the nut. 

In the construction of tankers the fitting of specially 
prepared paper is not countenanced, and metal to metal 
is the practice. In contrast to the German custom the 


cavity between the heels of the bulkhead boundary bars 
is filled with cement by means of an injection pump, but 
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That being so, it is interesting to note that the develop- 
ment in the directions indicated has been slow; in fact, 
it can only be observed in one country, the United States 
of America. 

In the past, and the recent past at that, Germany has 
been the protagonist of bare-wire welding, and a fairly 
wide variety of ships have had this welding incorporated 
in parts of the structure. There is now observable, how- 
ever, a tendency to the use of cored or covered electrodes, 
thereby bringing German practice into line with that of 
the rest of the world. 

A point of interest arises in respect of the coated elec- 
trodes manufactured in Germany. It seems to be the 
practice in other countries to reverse the polarity as between 
coated rods and uncoated rods; that is, coated rods are 
attached to the positive pole and uncoated rods to the 
negative pole. In Germany coated rods are attached to 





no “‘ gunning *”’ of boundary bars is contemplated before 
testing, and is only done as a last resort. 


the negative pole, the reason given being that the men are 


used to attaching the electrode to this pole when using 
uncoated electrodes. For the same reason, the majority 
of the plant in the shipyards is direct current, the single- 
operator set being the most common. 

Although 5 mm. and 6 mm. rods are being used for down 
hand work in the welding shops, the usual sizes used in the 
shipyards are 3} mm. and 4mm. No regular use has been 
made of electrodes larger than 6 mm. diameter. 

With regard to items (1) and (2) above, Germany has 
advanced considerably. Large covered welding shops are 
to be found with lifting appliances up to 20 tons or more, 
and the general trend is towards the pre-construction of as 
large units as possible on the ground. 

It is in America that progress has been made on the 
lines indicated. American shipyards have had large lifts 
for obvious reasons before welding was thought of, and 
they are now finding these convenient for an expansion of 
electric welding, which, in extent, is not paralleled in 
any other country. Welding in America has made great 
strides, and, despite certain State and Federal regulations, 
is being increasingly used in heavy structural work, in 
the manufacture of all kinds of metal containers, and in 
shipbuilding. 

In the field last mentioned it can be seen in every stage 
of development from the slower and more costly applica- 
tions of it to the latest use of modern automatic welding 
plant. In designing this plant and in organising the yard 
for it, a large amount of preliminary experimental work 
has been done, and the result, it would seem, has justified 
not only the process but the mental attitude shown to it. 
Automatic metallic arc and automatic carbon are welding 
have both been and are being used in the United States of 
America for important structural parts of ships, and, as 
particulars of these processes are now available from 
authoritative sources, I will only say that speeds of 12in. 
to 18in. per minute are possible, and that great attention 
is paid to detail. As an example of this detail, it may be 
stated that it is the practice to buff the bulkhead plating 
in way of the line of stiffener before the welding of the 
stiffeners to the plating is commenced. 

Tilting tables to allow of a vertical position of the elec- 
trode are frequently used, and particular attention is 
given to the protection of the workers. 

Training of welders generally proceeds on similar lines 
everywhere, and the detailed methods in use in Great 
Britain are a fair indication of those adopted by other 
countries. There is a marked difference, however, in the 
number receiving this training. In one works in America. 
for example, 240 students are taught every twenty-four 
hours, the fees being paid by themselves, and the waiting 
list extends some two or three months into the future. 

Trained welders receive a classification society certi- 
ficate or a certificate from the State or Federal authority. 
but builders assume the responsibility of satisfying them- 
selves as to the efficiency of the men they employ. 








Inspection as Applied to Iron and 
Steel.* 


By TIT. SWINDEN, D. Met.| 
(Continued from page 175.) 


CoMMENTS ON SOME MECHANICAL TEstTs iy ComMMON Usk. 


(1) Tensile Test.—This is the most commonly. applied 
test, regarded as indicating the strength and ductility of 
the steel. It is generally agreed that the reduction of area 
is more truly representative of ductility than the elonga- 
tion. There is not much to be said about the ordinary 
routine testing by tensile, but.one might point out that 
surface finish is of considerable importance as regards 
elongation and reduction of area values, particularly in 
the case of the harder steels. It is also well recognised 
now that a period of resting after rolling improves the 
value obtained in elongation. The true elastic limit 
(referred to as ‘‘ that mythical idol ’’ by Professor Bacon) 
tends to be replaced by a proof stress value which is not so 
dependent on the sensitivity of the extensometer. The 
yield point, as normally defined, presents no difficulty in 
inspection in the case of mild steels where the “ drop of 
the beam” is perfectly distinct. Care should be taken, 
however. not to include a yield point so defined for the 
harder steels, particularly in the heat-treated condition, 
where the “‘ drop of the beam ” does not occur. There has, 
of course, been careful research on the upper and lower 
yield point values, the latter being what is usually obtained 
in commercial testing of mild steels and the value on which 
designers should presumably base their calculations. 

Upper yield point has been shown to be affected by 
surface finish, shape of test piece (i.e., degree of change of 
section), and rate of loading. 

As stated by Gough and Clenshaw (Institution of 
Marine Engineers, Vol. XLVII, 1935), the failure of struts 
is determined in practice by the yield point and, more- 
over, they emphasise the form of the stress-strain curve 
beyond the yield point as being of equal importance. A 
certain degree of plastic yield is considered desirable. 

The tensile test still remains the most commonly 
specified and used and it is probable that further study, 
including assessment of energy consumption, will add to 
its value. 

In spite of the world-wide usago of the tensile test, it 
will not be overlooked that the standard test pieces used 
in this country, America, France, and Germany differ in 
dimensions, and although numerous attempts have been 
made to correlate the values for the elongation, no official 
pronouncement on this point is forthcoming. A,study of 
the mechanism by which total elongation is’ ultimately 
revealed shows that a simple ratio is impossible. The 
latest effort to establish relationship, which I have seen, 
was that by Janitsky (A.S.M., October, 1936). 

(2) Hardness Tests.—Incredible as it may sound, no 
less than thirty methods have been used for the deter- 
mination of hardness. This was disclosed in a recent 
investigation on the subject which was made by the B.S.1. 
The Brinell hardness test is the most common, in that 





* Paper presented to the Institution of Engineering Inspec - 
tion, London, December 16th, 1937. 
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it is undoubtedly of the greatest value in checking for 
regularity of heat treatment, approximate tensile strength, 
and, for specific steels, some idea of machinability. 
Particularly for the harder steels, a diamond indenter is 
necessary and the Vickers ‘‘ Pyramid ’’ hardness tester 
is now well established. Direct-reading hardness machines 
of the Rockwell type have advantages where a large 
number of routine tests are to be made, and the Shore 
scleroscope continues to be used on hard material. Expert 
opinion on the subject indicates that there is little hope 
of providing an absolute and fundamental basis of com- 
parison for these various tests, but efforts are being made 
to prepare, under the aegis of the B.S.1., comparison tables 
that are very long overdue. 

(3) Bend Test.—This is no doubt one ofthe oldest tests, 
but a real analysis of the test has only recently been forth- 
coming. An important paper on the subject was pre- 
sented to the Institution of Mechanical Engineers, March, 
1935, by L. W. Schuster, who certainly puts the bend test 
on a more highly scientific basis as a test for ductility, 
and endeavours to standardise the method of carrying out 
the test. This paper and discussion brought out some 
interesting points as to what actually was learned from 
the bend test, and I would emphasise Schuster’s reply to 
various items in the discussion as follows :—‘‘ He con- 
sidered it to be a useful test when the reduction of area 
was not measured in a tensile test ; when, however, this 
was done, it gave no additional knowledge of the pro- 
perties of the material and was certainly sometimes 
unnecessarily specified.’’ This refers, of course, to the 
intrinsic properties of the steel and not to the possible 
value of the bend test for revealing surface defects. It is 
a matter, however, of some importance when one considers 
the inclusion of the bend test in specifications dealing 
with blooms for forging, drop-tested axles, and so on. 
On the other hand, where, as in the case of heavy steel 
plates, the bend test is called for in huge numbers and is 
regarded as a check test only for ductility and surface 
soundness, it is open to question whether a refinement of 
the bend test is justified if the cost of carrying out such 
tests will be increased. Incidentally, one accepts without 
reservation Schuster’s work on the bend test as applied 
to welds. 

(4) Izod Impact Test.—It was recently stated that this 
was the most misunderstood of all the tests made on steel. 
A discussion on notched bar impact testing took place 
recently in Manchester, under the egis of the new Joint 
Committee on Materials and their Testing, of Technical 
Institutions and Societies in Great Britain. Incidentally, 
it is hoped that this new body will do a great deal to pro- 
vide elucidation of outstanding points on the significance 
of various tests. The point so often arises as to what a 
notched bar test really tells us and what significance it 
has in service. Very briefly, it is an elaboration of the old 
nick and fracture test and purports to reveal what the 
man in the street calls “ toughness.’’ But many people 
are not satisfied with this. Schuster and others have 
shown that the Izod test is not discriminating in resisting 
the starting of a crack, but that, by virtue of the design of 
the test piece, i.¢., a notched bar, it is only selective in 
showing the resistance to the propagation of a crack. 
There is considerable data to show that the velocity of 
impact within very wide limits is not material, but the 
sharpness of the notch undoubtedly controls the sensitivity 
of the test. As in service a notch may be interpreted in 
various ways, 1.e., sharp angles, rough machining, oil 
holes, severe inclusions or in fact anything capable of 
giving a local concentration of stress, the importance of 
this notch sensitivity is obvious. However, whenever this 
test is uhder discussion, it seems inevitable that some 
engineer should quote instances where material of low 
impact value has given perfectly satisfactory service. 
Moreover, where both are involved, cases are well known 
where impact value would be sacrificed for freedom from 
residual stresses, It is a matter where each case must be 
judged on its merits ; but in regard to the latter point it is 
submitted that if one can secure both freedom from stresses 
and good impact value, surely the tougher material would 
be preferred, and for many purposes this can be provided. 

DIMENSIONAL ErFxcr. 

There have been many researches (see bibliography to 
Sehuster’s paper to the Symposium loc. cit.) which have 
been concerned with what is termed “‘ dimensional effect. ”’ 
There appear to be fundamental reasons why no simple law 
can be applied in this direction to the Izod or Charpy tests, 
but one is particularly interested in the new ballistic 
impact apparatus constructed by Professor Southwell, 
which promises to provide some more fundamental data 
on this subject. The Izod impact test is almost universally 
used in this country for inspection purposes and, apart 
from its value in indicating notched bar toughness as an 


Therefore, surface finish and design must receive attention 


varieties of fatigue tests, such as bending (single-point 
and two-point loading), tensile (with and without com- 
pression), torsional, and combined bending and torsional. 
The range of stress may be around zero or around some 
predetermined value. Many years ago, when Wéohler’s 
work became known, fatigue tests on plain symmetrical 
specimens were regarded as necessary for design purposes. 
In some instances a single test on an arbitrary stress 
range was included in specifications. 

Research has shown that, for a large variety of steels, 
the limiting fatigue stress on a plain specimen bears a 
fairly definite relationship to the maximum stress in 
tensile. The ratio is usually between 0-45 and 0-55, 
reaching up to, say, 0:65 in special cases. In very high 
tensile steels, say, above 100 tons tensile, the ratio tends 
to fall to a figure in the region of 0-4. It was realised long 
ago that fatigue tests on plain specimens bore no relation- 
ship to notch brittleness and this led to work on notch 
sensitivity in fatigue which, together with work on com- 
bined stresses originated by Gough, is adding so much to 
our knowledge of this important side of the subject. The 
values of limiting fatigue stresses and the significance of 
fatigue fractures still, however, require very careful inter- 
pretation. Speaking in very general terms, one might 
consider the resistance to fatigue as being the resistance 
to the starting of a crack and notched bar toughness as 
the resistance to the propagation of the crack. The work 
at the N.P.L. and other researches has shown the impor- 
tant influence of surface flaws and also decarburisation on 
fatigue strength. As to the influence of surface flaws, 
there is no standard method yet adopted on which to 
report “ notch sensitivity ’’; but, generally speaking, the 
work tends to show that the higher the tensile strength 
(or at least the lower the ductility), the greater the notch 
sensitivity. There is, however, no absolute rule in this 
matter, micro structure and macro structure undoubtedly 
having an effect. 

As already stated, there is no relationship between 
notehed bar impact and notch sensitivity in fatigue ; 
thus, for example, one may take a Ni-Cr steel in the 
tempered tough and tempered brittle condition, having 
Izod impact values respectively of 55 and 7, but it is found 
by experiment that the fatigue limit on a plain specimen 
is the same, given equal tensile, and, moreover, that a 
fatigue test by single-point bending fatigue on a notched 
specimen shows no difference in the limiting fatigue stress. 


RESEARCH IN AMERICA. 


In America, following pioneer work by H. J. French, 
efforts are being made to state “‘ probable damage lines ”’ 
as an important part of the fatigue test diagram. For any 
given metal the endurance limit is determined in the usual 
way; then, for any given stress above this endurance 
limit, the approximate number of cycles of the overstress 
that can be applied to the metal without reducing its 
virgin endurance limit is determined. This number of 
cycles for several stresses provides several points on what 
is called the ‘‘ probable damage line.”” In the region to 
the left of the damage line it is considered that no serious 
fatigue damage has been suffered by the material. 
THe Work oF Sutton. 

An important practical contribution to improving 
fatigue resistance followed from the work of Sutton and 
his co-workers, in which it was shown that, just as decar- 
burisation reduces fatigue resistance, recarburisation or 
nitriding improves it considerably. It has also been found 
—and this was perhaps not to be so easily anticipated— 
that notch sensitivity is also greatly reduced, at least 
when tested for fatigue under repeated bending stresses. 
Thus, in our own work, it has been shown that a Cr-Mo 
steel in the nitrided condition has negligible notch sensi- 
tivity. A further interesting observation in the same 
direction was communicated recently from the laboratory 
of the Timken Roller Bearing Company (Buckwalter 
Horger and Sanders, ‘* Trans.,’’ Amer. Soc. Mech. Engrs., 
April, 1937) when, working on full-scale models of loco- 
motive driver axles, it was shown that the fatigue strength 
of 0-45 per cent. carbon normalised and tempered steel 
decreased from about 34,000 Ib. per square inch without 
a press fitted wheel to about 14,000 lb. per square inch with 
a press fitted wheel, and that the most effective way of 
improving this was burnishing or cold rolling the axle in 
the region of the press fitted members. They state that 
this rolling operation more than doubles the fatigue 
strength of the axle. 

A logical method of fighting fatigue flaws, based on 
laboratory data, is to increase the tensile strength, but I 
would repeat that, as the material becomes less ductile, 
it can less readily accommodate local overstress occasioned 
by a roughly machined surface or other ‘‘ stress raisers.” 


important and yet elusive problem. 
many different characteristics of the material that it is 


if the desired improvement is to be achieved. In short, 
it is important to bear in mind closely the conditions under 
which the limiting fatigue stress which one is considering 
has actually been determined. 

It is well recognised that fatigue resistance may be 
greatly reduced by corrosion. Gough, of course, has done 
the pioneer work on this subject. Corrosion fatigue is a 
fairly common cause of failure and, as might be antici- 
pated, the effect is more serious in steels of low ductility. 
As a matter of interest the most recent paper I have read 
is by T. J. Dolan (University of Illinois Bulletin, No. 293), 
dealing with the combined effect of corrosion and stress 
concentration at holes and fillets in steel specimens sub- 
jected to reversed torsional stresses, which clearly shows 
the difference in the amount of damage by corrosion as 
related to the type of steel. Using ordinary water, the | i 


intrinsic property, it is universally accepted as being a 
very sensitive test in the control of heat treatment for a 
given quality of steel. 

Repeated impact testing machines of many types have 
been devised. In general, the results tend towards the 
notched impact test or the pure fatigue test respectively, 
according to whether the magnitude of the blow and 
severity of notch are increased or decreased. 

Fairly recently the torsional impact test has received 
further attention, particularly by G. V. Luerrsen and his 
associates in the Carpenter Steel Company, who claim that 
this test will distinguish the structrure changes occurring 
in tempering and reveal certain features in hard steel not 
shown by other tests. 

The tensile impact test is of considerable antiquity and 
latterly has been re-investigated with particular reference 
to tests at very high velocity. It has been claimed by 
Mann and Haskell that, using the Riehle variable velocity 
impact tester, only at very high velocities are the true 
dynamic properties revealed. It is not as yet, however, 
accepted that the energy absorption above the critical 
speed used by these workers can be correlated with notch 
brittleness. 
+} The tensile, hardness, bend, and impact tests may now 
be regarded as routine tests. In addition, there are, of 
course, routine tests, such as the Erichsen for strip and 
sheet, scragging tests for springs, deflection tests on cast 
iron, and so on. The tests now to be referred to are called 
for in special cases, but are still largely the subject of 
research, 


negligible, but it was serious in the case of a Ni-Cr steel. 
The damaging effect of corrosion was in general greater 
for specimens with holes than for those with fillets. Inci- 
dentally, a secondary object of the investigation was to 
determine the effective fatigue stress concentration factors 


fatigue stress concentration factors with theoretical 
values. No such correlation was obtained and the author 
concludes by stating that considerable judgment, therefore, 
should be used in determining the significance of the effect 
produced by changing any of the conditions under which 
the particular tests have been carried out. 

It is hoped shortly to start up an attack on this subject 





work being planned by Dr. Ulick Evans. Recently, some 
extremely important work was published by Gough and 
Wood on the fundamental nature of fatigue, in a paper 
entitled ‘‘ Strength of Metals in the Light of Modern 
Physics,’ before the Royal Aeronautical Society, April, 
1936. They have shown that, whatever the type of stress- 
ing applied—torsion, tension or compression, static or 
fatigue—the effect on the structure is one of destruction 
of the crystals, producing material always in one or more 
of three conditions :— 
(a) Perfect grain, size 10-* em. 
(6) Dislocated grain, consisting of fragments orien- 
tated to each other at angles not exceeding 2 deg. 
(c) Crystallites, very small crystal fragments, having 
a grain size of the order of 10—*/10—* cm. 


They showed by this X-ray examination that the sequence 
of events under static stressing to fracture was as follows : 
Within the elastic range, there is no change in the perfect 
grains ; between the elastic limit and the yield point, a 
few perfect grains break up, forming a small portion of 
dislocated grains and crystallites and, after the yield, 
every perfect grain is broken up into dislocated grains and 
a large number (small volume) of crystallites. With 
increasing stress, dislocation proceeds with the production 
of a larger proportion of crystallites and finally, at breaking 
point, the metal consists entirely of randomly orientated 
crystallites. 

The sequence of events under fatigue stressing is as 
follows ; two stress factors are of major importance : 


(1) The maximum stress of the cycle, 
(2) The range of stress. 


At the first application of the maximum stress some 
damage by break-up is caused to the structure; this 
damage may vary from zero to any value of destruction. 

The safe range or fatigue limit is the maximum range 
which will cause no further progressive break-up; no 
change is caused by any number of cycles of a safe range 
of stress. 

If the applied range of stress exceeds the safe range, 
progressive deterioration and break-up into crystallites 
set in, leading to fracture exactly as in a static test to 
destruction. The greater the range of stress the greater 
the total number of perfect grains totally destroyed and 
the fewer the number of cycles required to produce com- 
plete fracture ; hence the familiar form of the S/N curve. 
In every case, however, the same final condition of 
destroyed structure is reached in the region of the crack. 

It is considered that the experiments described give the 
first physical explanation of what fatigue really is. In 
addition, they show clearly that the fracture of metals 
under statical and fatigue stressing is accompanied by 
exactly the same changes in structure. 

C. S. Barrett has also published some interesting work 
from the Carnegie Institute of Technology on similar 
lines. However, as Gough and Wood state, their results 
afford no explanation of one of the essential phenomena 
observed, namely, the reason why the crystal grains break 
up into very small fragments of a certain limiting size. 
Moreover, we must remember that cold work affects the 
X-ray pattern in a similar way to that shown in the final 
stages of stressing material, but that cold work improves 
the endurance in fatigue. One is fascinated, however, by 
this attack on the fundamentals underlying the pheno- 
menon of fatigue. I make no apology for this somewhat 
lengthy reference to the subject, but sufficient has been 
said to illustrate the complexity of fatigue testing and its 
true interpretation. In my view, it is necessary to observe 
the greatest care before attempting to introduce fatigue 
testing into specifications. 

(6) Damping Capacity—Consideral:le attention has 
been devoted in the last few years to research into what 
has been termed ‘“‘ damping capacity,” #.¢., the capability 
of the material to damp out vibratory stresses. There are 
different schools of thought, both as to the method of 
testing and the interpretation of the results. Meantime, 
numerous investigations continue, but it is certainly not 
within sight as a specification test. There has been as yet 
no endeavour to unify a method by which this character- 
istic of the material shall be reported. 

(7) Wear Test.—As previously mentioned, this is a most 
It is the result of so 


unlikely that fundamental formulz linking these character- 
istics will ever be forthcoming in the form of a common 


law. Hardness, elastic properties, work hardening factor, 
resistance to corrosion and toughness, all play a part, as 
also does the architecture of the material as revealed by 
macro and micro structure. Meantime, many interesting 
and valuable simulative hardness tests continue to be used 
for information purposes 


(8) Tests for Properties at Elevated Temperatures.— 


The development of higher steam temperatures has called 
for most thorough and meticulous research into the 
properties of steel within the range of, say, 450 deg. to 
550 deg. Cent. 
temperature range, but there is urgent need for the deve- 
lopment of inspection methods which will indicate in a 
reasonable time the characteristics of steel at the tempera- 
ture at which it will be called upon to operate. 
N.P.L. have led research in this country on the subject of 
creep testing and the work of R. W. Bailey is recognised 
to be of classic importance. 


Actual research has gone far beyond this 


The 


In addition to this, some of us have concentrated on 


short-time testing by such methods as the Barr-Bardgett 
stress relaxation test, and endeavours continue to be made 


n the correlation of short-time testing and the orthodox 


damaging effect on low-carbon steel was practically | long-time creep test. Views have been expressed that no 
true correlation can ever be possible, but, in my view, the 
value of short-time tests in the assessment of relative 
values for a series of steels is beyond question, and there 
are aspects of the short-time testing methods that seem to 
me to be extremely attractive, and of practical value for 
for holes and fillets in various steels and to compare these | the assessment of the tensile properties at elevated 
temperatures. 


CREEP RESEARCH. 
Fundamental research into the whole phenomenon of 


creep continues and in due course there is no doubt that 
a good deal more light will be thrown on to the subject, 
including that of explaining the steels with abnormally 
low creep resistance recently described by the N.P.L. 








from the angle of determining the degree of inhibition 


(5) Fatigue.—It has been stated that 80 per cent. of the 
necessary completely to prevent corrosion fatigue, the 


failures in service are due to fatigue. There are many 








Tensile strength and creep phenomena in tension is, of 
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course, only one aspect of the subject. Notched bar 
impact tests at temperature have been the subject of 
much work, as well as the embrittlement of certain steels 
in the cold after service at high temperatures. Attempts 
are now being made to extend the work on fatigue testing 
at elevated temperatures, the design of a recent machine 
for this purpose being described by Howell and Howarth 
(A.8.T.M. Preprint No. 39, July, 1937). Meantime, so 
far as this class of work is concerned, one relies on esta- 
blished data for steels of a known composition and heat 
treatment, while endeavours are being made to agree 
upon a short-time test as a check for abnormality in creep. 

It is somewhat outside the scope of this paper to deal 
with the special alloy steels which are in common use for 
service at much higher temperatures, where, in addition 
to physical properties, resistance to scaling and attack by 
furnace gases must be considered. 

There are many other matters bearing more or less 
directly on failures of steel which might be referred to, 
having in mind that eventually, inspection may require to 
take them into account, at least for special purposes. 
There are, for example, such subjects as :-— 


Internal and residual stresses arising from heat treat- 
ment, cold straightening, shrink fits, welding procedure, 
and so on. 

Quench ageing, and strain ageing embrittlement. 

Intergranular attack on stressed material in contact 
with low melting point metals and alloys. 

Fretting and warting. 

Contact corrosion, and so on. 


In addition, there is a whole list of problems connected 
with the development of welding, including the possibility 
of applying non-destructive tests, which must continue to 
receive adequate attention. 

Far beyond the scope of the engineer inspector is the 
fundamental work on the structure of metals and alloys, 
such as is being done in this country under the direction 
of W. L. Bragg and Hume Rothery, from which we hope 
ultimately to have a much clearer conception of the real 
structure and constitution of metals, leading to a complete 
understanding of cohesion. It may be interesting just to 
add that the use of X-ray examination for inspection from 
a laboratory angie has already been established in certain 
directions and, in my own laboratory, is found to be of 
direct practical value in the inspection and identification 
of certain types of refractory materials. 

In conclusion, you will note that I have deliberately 
extended my observations to indicate many directions in 
which fuller knowledge of the properties of steel are being 
sought, but I would like to close by repeating the plea 
made early in the paper, that the ultimate aim of all this 
work should be to simplify testing and inspection and not 
to make it more elaborate and costly. 








High Pressure Boilers.* 
By Professor A. L. MELLANBY, D.Sc. LL.D. 


In land boiler practice it has been evident for a number 
of years that the pressure and temperature conditions 
of modern power plants are becoming more and more 
severe. The tendency is perhaps more marked in the 
United States of America and on the Continent than in 
this country, but even at home there are several examples 
of stations to be found in which the working conditions 
are sufficiently high to satisfy the most fervent supporter 
of the claim that maximum economy of power production 
is associated w.th the highest possible conditions of pressure 
and temperature. 

Along with the pressure and temperature development 
there has also been a steady movement towards an 
increase in the evaporative power of each boiler unit, 
so that we now have examples in land central stations 
of steam generators each capable of producing up to 
one million pounds of steam per hour at pressures and 
temperatures in the neighbourhood of 1300 lb. per square 
inch and 900 deg. Fah. respectively. 

Accompanying the pressure and temperature increases 
there have been changes in general design until we now 
have the modern land boiler with its furnace completely 
surrounded by tubes. containing water (or steam) and 
with its separate constituent parts of superheater, 
evaporator, economiser, and air preheater. The feature 
to be chiefly noted is the modern type of combustion 
chamber which has developed to its present condition 
largely from the use of pulverised coal firing. In early 
examples of such firing the. deterioration of the brick 
lining of the combustion chamber was so rapid that water 
tubes were first arranged around the walls, in a somewhat 
elementary fashion, in order to afford some protection 
to the brick lining. The encouraging results of this 
treatment, as shown by the greatly increased life of the 
furnace lining, led to a more rational design of the “‘ water 
walls’ and ultimately to an appreciation that what was 
originally chiefly a safety device could be made to serve 
as one of the most valuable parts of the heating surface. 
It is probable that in the combustion chamber of a modern 
land boiler, lined on all six sides with water-tubes and 
burning pulverised fuel, the heat transmitted mainly by 
radiation to the water ranges from 45 to 60 per cent. of 
the calorific value of the fuel. 

The addition of an air preheater was due mainly to 
the introduction of stage feed heating, which, in its turn, 
was introduced to improve the efficiency of the working 
cycle, and also to relieve the low-pressure stages of the 
turbines from some of the working steam. With the 
high feed water temperatures thus available some means 
had to be found for bringing down the flue gas tempera- 
tures, and consequently an air preheater was fitted so 
that the gases before passing to the chimney could give 
up some of their heat to the combustion air. 

All of the features just described as belonging to the 
modern land boiler will also be found in the boilers which 
are gradually finding their way into marine service. The 
use of high pressure and temperature is especially remark- 
able since it will be found that, contrary to the general 
predictions made some years ago, pressures and tempera- 
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tures as high as those adopted in land practice are now 
being employed in marine installations. If, however, 
very high pressures are to be employed, then the fact 
must be faced that reheating will be necessary, and that 
a further complication will be added to the ship’s 
machinery. As the steam expands in the turbine it first 
loses its superheat and then becomes wet. It will be 
found that for a given exhaust pressure the final wetness 
will increase as the initial pressure rises. Thus with an 
initial pressure of 2000 lb. per square inch and the steam 
superheated to 900 deg. Fah., frictionless adiabatic expan- 
sion to a 29in. vacuum would produce a 26 per cent. 
wetness at the exhaust pressure. With an initial pressure 
of 500 lb. per square inch expansion under the same con- 
ditions would result in an exhaust wetness of 17 per cent. 
In actual cases, due to the influence of stage losses, the 
final wetness would be appreciably less than is indicated 
by the figure just quoted, but the necessity for reheating 
the steam at some stage of its expansion when high 
pressures are used will be readily accepted. The problem 
then is whether to make the reheater part of the boiler 
and to extract heat from the flue gases, or whether to 
use the high-pressure steam in a heat exchanger to raise 
the temperature of the expanding steam to such a tem- 
perature that it will not become more than 10 to 12 per 
cent. wet at the exhaust pressure. On land both systems 
are adopted, but at sea, so far as reheating is practised 
or suggested at present, the steam reheater appears to 
be the one proposed. In this connection it, may be of 
interest to refer to the reheating installations fitted in 
the s.s. ‘‘ Lanchester Castle” and the s.s. ‘‘ Lowther 
Castle.” In these vessels steam leaves the boiler at a 
pressure of 220lb. per square inch and a temperature 
of 750 deg. Fah., and before entering the H.P. cylinder 
passes through a steam reheater where its own tempera- 
ture is reduced to about 600 deg. Fah. and the temperature 
of the exhaust from the H.P. cylinder is raised to over 
550 deg. Fah. Here the boiler pressure is only moderately 
high, and prudence suggests the use of a fairly modest 
amount of superheat for a reciprocating engine, but the 
fact that interheating is in use at sea is another indication 
that the terror of departure from the ordinary, so evident 
in marine engineering circles, may be now disappearing. 

It might now be appropriate to consider what influence 
the use of high pressure and temperature will have upon 
the design or running of the steam generating plant. 
In the first place, it would seem essential that special 
attention should be given to the purity of the feed water. 
Under the high-temperature and the high-heat trans- 
mission rates to which the majority of the new boilers 
are subjected, cleanliness of the water or steam sides 
of the heating surface is essential. It will be interesting 
to consider if, in this particular feature, there is any differ- 
ence in the requirements of individual examples of the 
new types of boiler, and whether in any case the design 
of the boiler makes it less sensitive to impurities in the feed. 

The question of the steam drum is also one of special 
importance. Under modern high-pressure conditions 
the riveted drum is fast disappearing ; solid forged drums 
are largely used, and there are now many firms who look 
upon the welded drum as standard practice. While these 
latter methods of construction greatly lessen the difficulties 
associated with riveted joints in thick plates, yet it must 
be realised that even in a forged or welded drum of non- 
symmetrical section serious stresses may be set up which 
are not disclosed by the usual simple methods of calcula- 
tion used for stress determination in circular vessels. 
For instance, the lower half of a steam drum may have 
to receive the water-tubes, and, in consequence, it will 
be thicker than the top half. In such a case, due to the 
non-uniform thickness, bending moments are set up which 
produce stresses much in excess of those estimated in 
the usual way for cylinders of uniform thickness. There 
is also the possibility that part of the drum surface may 
be at a temperature appreciably higher than that of 
the rest of the surface. In such circumstances additional 
stresses will be set up which in very high-pressure boilers 
must be taken into account As an example a case came 
before the author in which the lower half of the drum of 
a water-tube boiler was lin. thicker than the other half. 
In addition, there was a fairly large temperature difference 
between the inner and outer surfaces of the metal, due 
to the proximity of the lower half of the drum to the 
furnace gases. When the induced bending moments 
due to the non-symmetrical section and the heat stresses 
were taken into account, it was found that the actual 
stresses were over 50 per cent. greater than those estimated 
by the usual simple theory. 

Heat Transmission.—The importance of an understand- 
ing of the heat exchange problem cannot be exaggerated, 
and, indeed, some modern steam generators would not 
have been possible unless those responsible for their 
design were familiar with the mechanism of heat trans- 
mission. The extent of the radiant heat transmission 
in the modern boiler has already been indicated, and 
much work has been done within recent years in researches 
upon the laws of furnace radiation. As a general rule 
it may be stated that the amount of heat Q absorbed 
through radiation by the comparatively cold walls of 
the heating surface may be expressed by Q=C (T*— 64), 
where T is the absolute temperature in the combustion 
chamber, @ the absolute temperature of the absorbing 
surface, and C a coefficient which varies with the circum- 
stances. Obviously the dominating influence is the 
furnace temperature, and high or low values of heat 
release will largely depend upon the complete or incom- 
plete combustion of the fuel and upon the amount of com- 
bustion air. 

It has already been mentioned that, with pulverised 
fuel firing, and in a combustion chamber lined on all 
sides with water-tubes, the heat transmitted to the 
heating surface varies from 45 to 60 per cent. of the 
calorific value of the fuel. The whole of this heat (except 
for external losses) must pass through the metal walls 
of the tubes by conduction, and from the walls to the 
water or steam by convection. 

Considering first the heat transference through the 
metal, it will be obvious that the amount of heat trans- 
mitted per unit of surface in unit time will depend only 
upon (6,—96,). For the normal boiler (6,—6,) is compara- 
tively small, and estimates show that if heat is being 
transmitted through an ordinary carbon steel tube, 
fin. thick, at the rate of 10,000 B.Th.U. per square foot 
per hour (6,—9,) will be from 5 deg. to 6 deg. Fah. 





This temperature drop through the metal depends, 
however, directly upon the coefficient of conductivity 
of the material from which the tube is made, and it is 
rather unfortunate that this coefficient for alloy steels 
is much less than that for plain carbon steels. Taking 
the coefficient of conductivity K, as measured in B.Th.U. 
per square foot per minute per degree Fahrenheit per 
inch thickness, the average values at 212 deg. Fah. for 
different materials are given as follows :— 

For 0-26 carbon steel, 6-46; for a carbon steel with 
0-5 per cent. molybdenum, 4; for stainless iron, 2-9; 
and for 18/8 chromium nickel steel, 1-9. It is now common 
practice to use a molybdenum steel for the high super- 
heats now in daily use, and consequently the temperature 
drop through @he metal for a given heat transfer rate 
would be more than 50 per cent. in excess of that required 
with a plain carbon steel. It is necessary to keep in mind 
this temperature difference between the outer and inner 
surfaces of the tube, since its effect upon the tube stress 
is very marked with high rates of heat transmission. 

It is rather strange that the laws relating to the transfer 
of heat, under convection conditions, from the fluid 
to the plate on one side, and from the plate to the fluid 
on the other side, have been, until comparatively recently, 
little appreciated by practising engineers. The first real 
exposition of these laws was presented by Professor 
Osborne Reynolds in a paper read before the Literary 
and Philosophical Society of Manchester in 1874. In 
his treatment Reynolds pointed out that, apart from 
radiation, the quantity of heat imparted by or to a fluid 
to or from an adjacent surface was proportional to the 
rate at which particles or molecules pass backwards and 
forwards from the surface to any given depth within 
the fluid. For conditions usually present in a boiler he 
claimed that the heat H transmitted per unit surface 
per unit time could be expressed by H=B,p,v, (T—6,) 
=B,.p,v, (6,—t), where p is the density, v the velocity 
of the fluid, and B a coefticient depending upon the nature 
of the fluid. If the transfer from gases to water is being 
considered, the subscript 1 would refer to the gas con- 
ditions, and 2 to the water conditions. For design pur- 
poses, it is often more convenient to change the formula 


Ww. 
to H=B, —? 


(T—6,)=B, Ps (6,—t); where a is the area 
a a 
for fluid flow and w is the weight of fluid passing through 
this area in unit time. 

It has been shown by experiment that water is easily 
capable of taking from the heating surface all the heat 
that the gases can put into it, and that once the water is 
circulating over the surface, increase of water velocity 
has little effect upon the heat transmission rate. It must 
be remembered, however, that this refers to water only, 
and not to mixtures of water and steam. With high 
rates of heat transference evaporation will take place 
rapidly, and in all cases the exit ends of the tubes will 
contain a water-steam mixture. If too little water is 
present overheating will take place unless the velocity 
is sufficiently high. The importance of a positive con- 
trolled circulation where high heat transmission rates 
are required is clearly indicated. 

[The author then described the La Mont, Velox, Loeffler, 
Benson, Sulzer, and Schmidt boilers. ] 


GENERAL CONSIDERATIONS. 


To those whose attention has been confined to the 
standard Scotch boiler the steam and water circuits of 
some of these modern boilers may appear almost fantastic. 
Yet it must be remembered that of all the types described 
there are many examples in practice, and that both on 
land and at sea much experience in running service has 
been gained. 

Ona of the first questions arising is that associated with 
fuel economy, and it might be asked—Does this review 
show that any one type of bo‘ler has a better efficiency 
than the other ? The answer to that question is that it 
does not. It will have been observed that whereas some 
of the boilers described are fitted with air preheaters 
and economisers, others are not, and thus a true com- 
parison of their relative performances cannot be made. 
At the same time it might be said that there is no par- 
ticular reason why one type should be more efficient than 
another, and that, in fact, well-designed boilers of all 
classes are equally capable of transforming the heat of 
the fuel into steam production. From the figures supplied 
it might be assumed that a fuel efficiency round about 
90 per cent. is possible with a fully equipped plant. 

In the introduction to this paper the necessity of very 
pure feed water for high pressure and temperature steam 
production was indicated, and it must have been apparenu 
throughout the discussion how important it is, with the 
high rates of heat reception characteristic of the new 
styles of boiler, that no scale, with its great resistance to 
heat transmission, should be allowed to form on the 
inner tube surface. This difficulty of deposits not only 
applies to the boiler, but may also give trouble in the 
surbine. It has been found in quite a number of cases 
that the sodium salts used in the feed treatmont volatilise 
in the superheater, and are deposited on the turbine 
blading, thus cutting down the power output. Some 
designs of steam washer are stated to get over this 
difficulty. 

The difficulties associated with steam drums under high 
pressure were briefly touched upon, and it will have 
been evident that such difficulties have been appreciated 
by the designers of most of the new plants. Here then 
the old question associated with water and steam reserve 
must arise. With the displacement of the Scotch boiler 
by the water-tube boiler this problem was greatly to the 
fore, and it seems that there is now another chance of 
bringing it up in its association with the drumless boiler. 
Obviously close and efficient regulation is a necessity ; 
most of the boilers described have their own regulating 
systems, but space has not permitted their being described 
in this paper. 

The other point upon which attention will be concen- 
trated is that of weight and volume per unit of steam 
production. 

Finally, it might be asked, although this does not 
come really within the scope of the paper—Why do we 
want these very high pressures, and is there any pressure 
at which we should expect maximum economy ? 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


Steel Trade Developments. 


It is understood that the deputation representing 
British and Cartel steel makers which visited the United 
States with the intention of making an arrangement regard- 
ing export prices with the American steel manufacturers, 
particularly the sheet makers, has returned; but no 
announcement has been made as to the success or other- 
wise of the mission. It is interesting to note, however, that 
in Australia the quotations for American sheets now appear 
to be at the same level as the British. Considerable 
interest attaches to the former market at the moment, 
since recently the Australian Government issued licences 
for the importation duty free of 25,000 to 35,000 tons of 
galvanised sheets. No one seems to know what has become 
of these orders, but it is believed that two important 
British manufacturers have secured a fair tonnage, and 
that American makers have also taken some business. 
In the ordinary way the Australian buyers would have 
given preference to British works, but at the time the 
licences were issued the Americans were quoting well 
below the British price. It is possible that orders for 
the whole quantity have not been placed, as when a 
similar release was made a few months ago only a small 
tonnage of the permitted total was imported into 
Australia. At that time price of galvanised sheets was 
at its highest, and far above the quotations of the local 
works. ‘To-day the margin in favour of the latter is not 
nearly so wide, and production is hampered by a strike. 
Another interesting development in the steel market is 
the attempt to reach an international arrangement 
with regard to the quotations for fabricated steel 
structures in the export markets. Meetings have taken 
place between British and German interests, and it is 
hoped to arrive at an agreement which will also include 
the Belgian and French structural steel makers for 
co-ordinating prices and conditions when tendering for 
overseas orders, The increase of 20,000 tons in the 
imports of iron and steel into Great Britain in January, 
the main features of which are given on this page, scarcely 
indicates the change which has occurred in the market 
for foreign steel. With the exception of one month, the 
tonnage has increased steadily from 198,100 tons last May 
to the figure of 308,735 tons for January. One of the most 
notable increases is the jump in the improts of semi- 
finished steel from 75,598 tons in December to 94,800 tons 
last month. 


British Iron and Steel Production. 


The British Iron and Steel Federation in its 
monthly report states that the production of pig iron in 
January totalled 761,100 tons, including 175,500 tons of 
hematite, 411,200 tons of basic, 138,800 tons of foundry, 
and 16,600 tons of forge pig iron. The total shows a 
decline from the December figure of 783,800 tons and is 
largely accounted for by the Scottish New Year holidays 
and.the New Year break at a number of the English works. 
The fact that three furnaces were temporarily withdrawn 
during January also naturally affected the production. 
The report does not give details of these furnaces, but one 
was put out of commission at each of the following works : 
United Steel Companies, Ltd., Workington ; the Shelton 
Iron, Steel and Coal Company, Ltd.; and Dorman, Long 
and Co., Ltd., Middlesbrough. At the end of January 
there were 130 furnaces in blast. The production of steel 
ingots and castings also fell in January, the total being 
1,081,400 tons, against 1,103,800 tons in December. It 
was, however, the highest output recorded for the first 
month of any year, in spite of the stoppage occasioned by 
the strike at the works of Dorman, Long and Co., Ltd. 
The following table shows the monthly average output of 
pig iron and steel over a period of years and the production 
for the past six months :— 


Pig iron, Steel, 

tons. tons. 
1913—Monthly average 855,000 638,600 
1920 ~ rm 669,500 755,600 
1929 632,400 803,000 
1934 497,400 737,500 
1935 535,300 821,600 
1936 643,500 “a 982,100 
1937 = 708,000 ... 1,080,300 
1937—August 714,000 987,700 
September ... 726,600 1,163,000 
October 769,600 1,133,600 
November ... 762,300 1,178,300 
December ... 783,800 1,103,800 
1938—January 761,100 1,081,400 


The Pig Iron Market. 


The situation in the pig iron market is not 
altogether satisfactory, although this is generally regarded 
as a transitory phase. In most departments the pro- 
duction of ordinary foundry qualities is rather in excess 
of consumption and for the time being both producers 
and consumers are putting iron into stock. On the North- 
East Coast practically no business in Cleveland iron has 
been transacted during the past week or two. Consider- 
able quantities of foreign iron are arriving in the district 
and users still have long period contracts with the Midland 
makers to take up. The present position is generally 
recognised as being due to the stringent conditions which 
prevailed over the greater part of last year in the Cleveland 
market and which forced consumers to find outside sup- 
plies. There is little doubt that as existing contracts are 
worked off the demand for Cleveland will increase. It was 
in October that the British foundry iron makers brought 
in their rebate scheme, and since then there have been no 
fresh purchases of foreign iron, so that it may be expected 
that these arrivals will shortly come to an end. In these 
circumstances the producers would be glad to secure 
export business; but there is little opportunity of their 
doing so, since the demand from most markets has 
declined and keen competition has to be met from Con- 
tinental makers. In the Midlands the supply position is 
easier than for the past eighteen months. Most of the 
large consumers have contracts in hand which will keep 





them covered until the end of the half-year ; and others, 
in view of the easier conditions in the market, are buying 
as occasion arises. During the latter part of 1937, when 
the position was still tight, most buyers placed forward 
contracts, and these will have to be worked off before the 
market shows any great liveliness. In Lancashire also 
there is an absence of new business, which has attracted 
some attention; but the general view is that as the year 
progresses conditions will change. The two important 
consumers, the textile machinery makers and the light 
castings industry, are experiencing a quiet demand for 
their products, and are not taking their usual quantities 
of iron. In Scotland a similar position rules and some con- 
sumers say frankly that they are over-bought. This again 
is largely the result of the quiet state of the light castings 
section. 


Iron and Steel Exports, 

The exports of iron and steel and manufactures 
thereof in January, according to the Board of Trade 
Returns, totalled 191,161 tons, valued at £4,127,733. The 
following are details of the exports :— 





1937. 1937. 1938. 
Total Dec. Jan. 
Tons. Tons. Tons. 
Pig iron: Total... ... 153,540 9,053 11,520 
Forge and foundry ... 87,016 3,818 8,403 
Acid A a 65,951 5,235 3,112 
Basic... a e's: <= 
Ferro-alloys... ... ... 13,642 ... 1,842 1,754 
Sheet bars, bright steel bars, 
and wirerods ... ... ... 32,011 2,484 1,441 
Bars and rods, other kinds... 123,618 9,529 9,593 
Angles, shapes and sections 76,454 6,190 5,780 
Girders, beams, joists, &c.... 34,408 ... 2,651 3,013 
Hoop and strip ies ibae 57,902 ... 5,130 4,543 
Plates and sheets, }in. and 

over: Total oss «es 195,350 19,144 14,939 
South Africa 13,097 605 1,036 
British India 13,156 979 1,475 
Australia ... 5,456 ... 1,192 620 
EME axo> wee! “500 31,767... 789 365 
Other British countries 30,984 ... 3,167 4,138 
Denmark ... a: 32,235 3,723 2,076 
Holland a. gate 32,685 4,046 2,314 

Plates and sheets under }in.: 
Total ce seh tn? Se, co ee 4,491 
British India 6,328 _ ... 564 380 
Australia ... 16,943 ... 1,173 1,247 
Canada 17,512 74 188 
Mexico Prgees. Be 10,530 ... 1,609 — 
Argentine Republic... 68,710 ... 2,633 792 
Galvanised sheets 224,489 9,214 10,190 
Tinned plates dee ives ore  OROSE 29,520 35,885 
Tubes, pipes, and fittings : 

Cast : 

Up to 6in. diameter 60,800 5,296 6,703 

Over 6in. diameter 47,821 ... 3,499 8,876 

Wrought 267,862 ... 19,759 18,673 

Railway material : 
Steel rails,new... ... ... 155,896 16,342 9,428 
Sleepers, fish-plates, and 

sole plates se nes 32,156 2,761 734 

Total, all iron and steel ... 2,576,033 ... 196,807 ... 191,161 


Imports of Iron and Steel. 


The following import figures are from the Board 
of Trade Returns. The total imports of iron and steel 
and manufactures thereof for January amounted to 
308,735 tons, valued at £2,821,139. Only the figures for 
the most important countries are given :— 





1937. 1937. 1938. 
Total Dec., Jan., 
Tons. Tons. Tons. 
Pigiron: Total ... 644,687 72,208 85,332 
British India 214,985 26,680 30,247 
Foreign countries 394,729 45,528 55,085 
Ferro-alloys re ae 77,994 7,721 5,127 
Blooms, billets, and slabs : 

Total ah 434,163 75,598 94,800 
British countries 82,670 9,552 9,888 
Sweden ty 2,253 213 257 
Germany ... 43,055 3,374 8,588 
Belgium 95,270 13,865 11,907 
eee ose be ae oO 18,872 17,651 
Other foreign countries ... 70,079 29,722 46,509 

Sheet bars 98,608 10,876 10,990 
Wire rods b+) Bae 96,771 11,233 12,370 
Other bars and rods .. 196,398 41,758 27,898 
Angles, shapes, and sections 72,695 10,993 9,706 
Girders, beams, joists, &c.: 

WEE a.” See eed oes 70,664 ... 5,953 10,881 
Belgium 14,342... 768 532 
France Rie. eu. See 35,660 ... 3,381 7,593 
Other foreign countries ... 20,662 1,804 2,756 

Plates and_ sheets (not 
GCUUNDE GE sex tes ces 49,742 10,796 14,190 
Wrought tubes “— 36,386 4,119 3,458 
Railway material Paige 8,087 1,073 2,644 
Bolts, nuts, and metal screws 8,672 1,164 791 
Total from countries : 
British India 215,215 26,680 30,258 
Canada 163,738 14,071 18,054 
Germany ... 133,572 14,017 19,419 
Sweden 105,136 9,328 9,442 
Holland 27,881 5,627 7,864 
Belgium 528,121 73,764 60,656 
Luxemburg 134,076 23,366 16,313 
France ... ... 316,540 56,568 59,067 
United States ... 315,412 54,211 81,159 
Total, all iron and steel ... 2,039,463 ... 288,343 ... 308,735 


Current Business. 


An order has been received by William Doxford 
and Sons, Ltd., Sunderland, for a motorship for the Court 
Line, Ltd., London. The ship will be fitted with a Doxford 
opposed-piston oil engine. Production has been resumed 
in full at the works of the British Aluminium Company, 
Ltd., at Kinlochleven, which since last November have 


Unless otherwise specified home trade quotations are delivered f.o.t. 





Export quotations are 
be found on the next page. 


been operating at below eapacity owing to the shortage of 
water. The Forakay Company is sinking a new air shaft 
for the Hodbarrow Mining Company, Ltd., at Millom, 
near the Moor Bank ore shaft. It will be used to extend 
the ore workings, which are about 60 fathoms deep. 
Welsh Metal Industries, Ltd., a subsidiary of Ludlow 
Bros. (1913), Ltd., will develop the manufacture of general 
metal products at the new works being erected at Caer- 
philly and output will not be confined to galvanised hollow- 
ware. F. McNeill and Co., Ltd., makers of roofing felts 
and slag wool, of London, have acquired the business of 
Blagg and Johnson, Ltd., heating and ventilating engineers 
and sheet metal workers, of Newark-on-Trent, which will 
be continued under the same name. Wilson, Lovatt and 
Sons, Ltd., Wolverhampton, have secured a contract, | 
valued at £40,000, from the Great Western Railway for 
the building of a warehouse at Brentford Docks. The 
work, which will commence shortly, will take about 
eighteen months. Redpath, Brown and Co., Ltd., have 
received a contract for the supply and erection of steel 
work for a large new stores at Newcastle-on-Tyne. It is 
estimated that the building will cost £30,000. The Depart- 
ment of Overseas Trade announces that the following 
contracts are open for tender :—South African Union 
Tender and Supplies Board: three oil engine driven 
generator sets (Pretoria, March 17th); Public Works 
Department: one vertical cross-tube steam boiler and 
one Weir feed pump (Pretoria, March 17th); South 
African Railways and Harbours Administration: supply 
and delivery of about 430 tons of steel work for bridges, 
with quantities of rivets, bolts, nuts, &c. (Johannesburg, 
April 11th); quantities of wheels and axles, solid and 
built-up type (Johannesburg, March 21st). 


Copper and Tin. 


The electrolytic copper market is slow in recover- 
ing from the depressing conditions which have ruled for 
several weeks. Towards the end of last week rather 
brighter advices from the United States and some improve- 
ment in the European outlook caused a rally in senti- 
ment, but before there could be any appreciable turn in 
the market the uncertainties of the German situation 
and a fresh wave of pessimism on Wall Street again 
created a weaker tendency. In America consumers have 
continued to buy parsimoniously and apparently think 
that the domestic price is too high compared with the 
European quotation. It is probable that the copper 
consuming industries in the United States are reaching a 
point at which it will be necessary for them to enter the 
market to replenish stocks, since many of them must have 
greatly depleted their reserves. In Europe, buying has 
been fairly well sustained, and Government purchases have 
continued to be a feature of the market. It is suggested 
that most of this copper represents purchases for muni- 
tions, but probably a considerable proportion of it is for 
other purposes. Ordinary commercial transactions have 
been rather limited, particularly in Germany, where 
apparently sufficient stocks exist to cover users’ require- 
ments for the time being. In the standard market there 
has been a certain amount of speculation, but the general 
tendency has been for speculators to liquidate their 
accounts. . . . Interest in the tin market is largely con- 
centrated upon the meeting of the International Tin 
Committee, which will take place on February 18th. It 
is expected that a fresh cut will be made in the quotas, 
since consumption appears to have declined in some of the 
more important countries, including the United States. 
Now and again American buyers have bought a little, 
but users in that country are apparently pursuing a 
policy of buying from hand to mouth. In this country con- 
sumption has been steady rather than active, and the 
decline in production at the tin-plate works has made an 
unfavourable impression upon the tin market. 


Lead and Spelter. 


The lead market has not attracted much attention 
during the past week or two, and there have been no 
important fluctuations in prices. The consumption of the 
metal would appear to be quite satisfactory, although not 
on such a high scale as afew months ago. Most of the indus- 
tries using lead as a raw material are at least moderately 
well occupied, and some of them—the cable makers, for 
instance—are likely to be busy until well into the second 
half of the year. It would appear. however, that produc- 
tion is rather in excess of consumers’ requirements, so that 
stocks show a tendency to increase. At the present rate 
it will probably be a long time before they become a menace 
to the market, but in these days even a tendency for stocks 
to accumulate is given an importance which frequently 
is not deserved. So far there has been no indication that 
production will be reduced, but at around present prices 
there must be a number of mines which can barely make 
a profit. It follows, therefore, that a continuance of the 
present market conditions may bring about a curtailment 
of output. Most of the Mexican lead which arrived 
recently has been absorbed by Continental purchases. . . . 
In the spelter market conditions have been disappointing, 
and prices have continued to recede. Not only has there 
been no particular feature of interest in this market, but 
the demand from consumers, which has not been very 
robust for some time, has materially declined. The easier 
tendency has been attributed in part to forward sales 
which producers have been obliged to make on the London 
Metal Exchange in the absence of a steady industrial 
demand. In its condition of lethargy the market was 
scarcely prepared to take these quantities, although they 
were not large, and at times the sales accelerated the 
downward movement. The shortage of high grade spelter 
which has prevailed for some time is not so acute, and this is 
reflected in the lower premiums which are being asked for 
these brands. According to American figures, the stocks 
of spelter in the United States on January Ist totalled 
88,532 tons compared with 64,776 tons at the end of 
December. During January production reached 48,687 
tons and the deliveries totalled 24,931 tons. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 


from associated British Steelmakers, 


PIG IRON. 
Home. Export. 
Foundry home prices except for Scotland less rebate of 5/-. 
(D/d Teesside Area.) 





N.E. Coast— £s. d. £ s. d. 
Hematite Mixed Nos. ... 612 6... —_— 
- No. 1 Bes ait. a 7. %& 
Cleveland— 
No. 1 . S. i ee 6 2 6 
No. 3 G.M.B.... 2 3%. 6 0 0 
No. 4 Foundry ee a 519 0 
Basic S 2.9%... — 
MipLanps— 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry... 511 0... ... — 
v» » Forge ST we at 
Basic Gok x Mee atKee 5 0 Oto £5 5 0 
Northampton— 
Foundry No. 3 SB Bin: - 
Monge ©... . 5 5 6 - 
Derbyshire— 
No. 3 Foundry 511 0 
Forge... ... 5 8 0 
SooTLanp— 
Hematite, f.o.t. furnaces 613 0 .. = 
No. 1 Foundry, ditto .. 6 0 6. — 
No. 3 Foundry, ditto ... 518 0.. — 
Basic, d/d 5 7 6 — 
N.W. Coast— {13 0 d/d Glasgow 
Yematite Mixed Nos. ... | 618 6 ,, Sheffield 
7 4 6 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lanos aNnD YoRKS— £s.d £ s, d, 
Crown Bars 13 5 0 
Best Bars 13 15 6 
MipLanps— 
Crown Bars ... ee Os. = 
Marked Bars (Staffs) 15615 0.. - 
No. 3 Quality comers. Ce eae 
No. 4 Quality ese 4... be 
ScoTLanp— 
Crown Bars ee: ee es 13 5 0 
Best... . 1318 0 13 15 0 
N.E. Coast— 
Crown Bars elie Bo 3 Re 
Best Bars nates cc: ape ae ae ae 13 15 0 
Double Best Bars eS A. ae 14 6 O 
NorTHERN IRELAND AND Free State— 
Crown Bars, f.o.q.... «AD FO-8 x. ~ 
STEEL. 
*Home. Export. 
LONDON AND THE SouTH— £ s. d. £ s. d. 
Angles <M 1S a. 10 12 6 
Tees... 1328). ow 11 12 6 
Joists oe ees 10 12 6 
Channels. . oe me 8... 10 17 6 
Rounds, lin. ants up ee Os. 1112 6 
on under 3in. 7: 1115 0 
Flats, under 5in. 13.0 6%... 1115 0 
Plates, jin. (basis) 1113 0... ll 0 0 
o» fin. ... 3 38: ¢ Il 5 0 
- tin. ... i2 3 0O.. 1110 0 
rer * ae ae oe ee Wey 11 16 0 
Un. fin. to ond ror 
6 Ib. per sq. ft. (8-G.)... 12 10 0 .. 12 10 0 
Boiler Plates, jin.... 13 3 0.. 13 2 0 
Norrs-East Coast— £ a. d. 5.6.4. 
Angles oe a oy 10 12 6 
Tees... 12 0 6.. 11 10 0 
Joists ah @ 6. 10 12 6 
Channels.. . 3s: $i ©. 10 17 6 
Rounds, mi) ae up 12 0 6.. 1112 6 
under 3in. 11 18 0*... 1115 0 
Plates, jin. (basis) i 2-8". ll 0 0 
pe fein. ... 1113 0... Se ee 
ye NS Ii 36: @ .. 1110 0 
” fein. ... i 4. 2. 1115 0 
fsin. to an rey 
ye per sq. ft. (8-G.)... 12 10 0... 12 10 0 
Boiler Plates, fin.... + ARGO 6:2: 12 2 0 
MIDLANDS, AND LEEDS aND DistRIcT— 
& se. d. £s.d. 
Angles | ee or ae 10 12 6 
Tees... 13 0 6... 11 12 6 
Joists R33 O28. 10 12 6 
Channels... -* 3) 6-6. 10 17 6 
Rounds, 3in. and up 13 @ Gy. 1112 6 
~ under 3in. 11 18 0*.. 1115 0 
Flats, 5in. and under 1118 6*.. 1115 0 
Plates, jin. (basis) 1110 6.. 11 0 0 
=. es »-2 1115 6.. 11 5 O 
o qin. ... 12 0 6.. 1110 0 
a fsin. ... 8 6 -@::. 1115 O 
Un. fin. to and incl. 
6 lb. per sq. ft. (8-G.)... 12 10 0... 12 10 0 
Boiler Plates, jin.... oe ee 12 2 6 











STEEL (continued). 
*Home. +Export. 
Guiascow anv Distrricr— £ s. d. ad 
Angles ae} ee ee ae 10 12 6 
Tees... 12 0 6.. 1112 6 
Joists ae ee, am EM 10 12 6 
Channels.. Ret) ay ee eee 10 17 6 
Rounds, Sin. sadmp 2. @38.4.. 11 12 6 
is under 3in. 11 18 0O*.. 1115 0 
Flats, 5in. and under ... 11 18 0*.. 1115 0 
Plates, jin. (basis) SEO! 01: 11 9 0 
frin. ... an SSS :.; ll 5 0 
” jin. a 38 0. 1110 0 
>» oa. : es se a | ee 1115 0 
Un. fin. to ond inal. 
6 Ib. per sq. ft. (8-G)... 12 10 0.. 12 10 0 
Boiler Plates, jin. 1118 0.. 12 2 6 
Sourn Wates ArEA— Son. a, £ a. d, 
Angles GS... 10 12 6 
Tees... me @'. 4... 1112 6 
Joists ay | ee en 10 12 6 
Channels... ... weet ane a, eee 10 17 6 
Rounds, Sin. end up 12 0 6... 11 12 6 
” under 3in. £228. '0*... 1115 0 
Flats, 5in. and under ... 11 18 0*.. 1115 0 
Plates, jin. (basis) 1110 6... 11 0 0 
oo SR 1115 6.. lt 5 6 
» tin. m@@. . 11 10 0 
Sa eee Bw 8S 6... 1115 0 
Un. fin. to and ine. 
6 Ib. per sq. ft. (8-G)... 12 10 0 12 2 6 
IRELAND—F.0.Q. BELrast. Rest oF IRELAND. 
S44. 2's: 2. 
Angles 1S oe es ll 8 0 
Tees... Bm s:.4— 12 8 0 
Joists a S 4: 11 15 6 
Channels. Sie soe ns, wa 1113 0 
Rounds, Sia, sad up as) Se Ee: 12 8 0 
Pe under 3in.* 10 16 O.. 10 16 0 
Plates, jin. (basis) 1113 0.. 1115 6 
ete © Si eae 1118 0.. 12 0 6 
oe A 93 ae ai te 135.6 
+ ee ek 1210 0.. 12 10 0 
Un. #in. to fin. inel. 12 3 0. 12 5 6 
. Rounds and Flate tested quality ; Untested 9/— less. 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. ' eo £s. a 
11-G. to 12-G., d/d . 14165 0... ...f.o.b. 13 10. 0 
184 OM 65s. ee 24 ...f.0.b. 13 10 0 
14-G. to 20-G., dja 7 ee 20.9... bes 33 88:9 
21-G. to 24-G., d/d if 0... fob. 14 0 0 
25-G. and 26-G.,d/d ... 1610 0. ..f.0.b. 1415 0 


Irish Free State, £15 15s., f.0.q. Séek ton lots. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots 
to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 


Home. ae “ems 
4-ton lots and up ... 18 10 0 
2-ton to 4-ton lots 18 17 6 
Under 2 tons 20 2 6 


Export: India, £19 15s. ¢.i. its ‘Trish See State, £18 10s. 
f.0.q.; General, £16 15s. f.0.b. 24-G Basis. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/~. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 


Billets. 100-ton lots and over, 35 to 100 tons, 5/— extra; less 

than 35 tons, 10/— extra. aR ay? 

Soft (up to 0-25% C.), untested ... ... ... .. 717 6 

” ” ” tested es : oe |) RUS 

Basic (0-33% to 0-41% C.) a oh 812 6 

» Medium (0-42 to 0-60% C.) ... 9 2 6 

| ., Hard (0-61% to 0-85% C.) 912 6 

» »  (0-86% to 0-99% C.) 10 2 6 

‘ » (over 0-99% C.) 10 12 6 

Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 

» Light, f.0.t.... nee 9 2 6 
FERRO ALLOYS. 


Tungsten Metal Powder --.6/14 per lb. (nominal) 


Ferro Tungsten . 6/- per Ib. (nominal) 
Per Ton. Per Unit. 

Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
- 6 p.c. to 8 p.c. . £24 0 0 7/6 
is 8 p.c. to 10 p.c. . £24 0 0 7/6 
oe . Max. 2p.c. carbon £36 0 0 11/- 
‘” ” » lp.c.carbon ... £38 5 0 11/- 
” ” » 0-50p.c.carbon £41 0 0 12/- 
a »  carbon-free . 1/-per lb. 

Metallic Chroesians Sas es ... 2/5 per Ib. 

Ferro Manganese (loose), 16 pc. ... £18 15 0 home 


Silicon, 45 p.c. to 50 p.c. . £12 0 Oscale 5/- p.u. 


” » ~tUp.o. ... £17. 0 Oscale 6/- p.u. 

» Vanadium... ..» 14/- per Ib. 

» Molybdenum... ... .. 4/9 per lb.; 5/- forward 
Titanium (earbon-free) .. . 9d. per Ib. 


. £185 to £190 per ton. 


Nickel (per ton} ys 
eer aks . 8/6 to 8/9 per Ib. 


Cobalt 





* Joists, Sections and Plates are subject to a rebate of 15s. to home users purchasing only 
+ Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 
(Official Prices, February 16th.) 





CorPrER— 

ROO = 384 50s eas £39 3 9toL39 5 U0 
Three months ... £39 8 9to £39 10 0 
Electrolytic £4310 Oto £43 17 6 
Best Selected Ingots, d/d Bir- 

mingham £43 15 0 
Sheets, Hot Rolled £73 0 0 
Home, Export. 
Tubes, Solid Drawn (basis) ... 12}d. 12}d. 
»  Brazed (basis) 12}d. 12}d. 
Brass— 
Ingots, 70/30, d/d Birmingham £35 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 11d, 1ld. 
»  Brazed... 13d. 13d. 
Tin— 
OS ee Oe . £184 56 Oto £184 10 0 
Three Months ... . £184 0 Oto £184 5 UO 
SPELTER— 
ae eer £13 16 Sto £13 17 6 
Three Months ... £14 0 Oto £14 1 38 
Leap— 
Cash ... - £15 0 Oto £15 2 6 
Three Months .. oe £15 2 6to £15 3 9 
Aluminium Ingots (Britiah) £100 to £105 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened _... Sigg 21/- 
Hamilton Ell 21/6 
Splints 24/6 

AYRSHIRE— 
(f.0.b. Ports)—Steam ... 18/ 
FiresHime— 
(f.0.b. Methil or Burntisland)-— 
Prime Steam ... es usa 19/- 
U d Navig 20/- to 21/- 
LorTsaians— 

(f.0.b. Leith)—Hartley Prime.. 18/6 to 19/- 
Secondary Steam... ... ... 18/- 
ENGLAND. 

Sours Yorgsume, Hutt— 
B.8.Y. Hards... 22/6 to 23/- 
Steam Screened 20/6 to 21/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 19/-— to 20/- 
» Second... ... 18/6 to 19/- 
» Best Small ... 18/6 to 19/- 
Unscreened 18/— to 10/- 
DurHam— 
Best Gas... 21/6 to 22/- 
Foundry Coke 36/— to 42/6 
SHErrreLD— Inland. 
Best Hand-picked Branch ... 28/—to 29/6 a 
South Yorkshire ... ... 26/6 to 27/6 a 
Seconds ... . 22/-to 24/- = 
Carpirr— SOUTH WALES. 
Steam Coals : 
Best Admiralty _. 25/- 
Best Seconds . at ee 25/- 
Best Dry Lange 25/- 
Ordinaries . 25/- 
Bunker Smalls 18/6 to 19/-- 
Cargo Smalls ... 18/— to 18/6 
Dry Nuts cs 28/- to 29/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 to 43/- 
Patent Fuel ... 26 /- 
Swansza— 
Anthracite Coals : 
Best Large... : 38/— to 41/- 
Machine-made Cobbles_ 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 33/- to 36/7 
Peas feaViitea 26/- to 29/6 
Rubbly Culm... 15/— to 16/- 

Steam Coals : 

Large Ordinary 20/- to 25/-~ 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of Id, per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 32d. 
Diesel Oil 4}. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


The Labour Legislation. 


Waite the Parliamentary Labour Commission 
is examining the charter which is to be debated in the 
Chamber of Deputies, the Employers’ Confederation has 
publicly explained its attitude towards the proposed legis- 
lation, as well as its views upon what it considers to be the 
only way of dealing satisfactorily with the situation. 
Employers offer their full co-operation in carrying out 
the existing social laws conferring advantages on workers, 
their only reservation being that the forty hours’ week 
must be applied in a manner to meet the fluctuating 
demands of industry and must be made sufficiently flexible 
if production is to be increased and the export trade 
developed. On the other hand, they call attention to the 
grave danger of establishing relations between employers 
and workers by laws that are manipulated by Socialists 
to achieve their ends. The modifications which the 
Government’s Bills are undergoing at the hands of the 
Labour Commissions suggest that the unions hope to 
succeed in their efforts to bring about a complete change 
in the social and economic organisation. Decrees and 
laws already in operation have been a constant source of 
disputes and agitation. That experience suffices to show 
what may be expected of a new legislation which will 
perpetuate the class warfare that has already done 
incalculable harm to industry. Employers are anxious 
to see an end to that class warfare. This result can only 
become possible by creating a common bond of union 
which will ensure, on the one hand, the authority of the 
employers, and, on the other hand, the collaboration with 
them of all the workers and employees who would under 
conditions favouring industrial development find safe 
and permanent employment in an atmosphere of regard 
for mutual interests. This end can be achieved with the 
aid of existing laws. Its possibility, moreover, bas already 
been demonstrated in one branch of the electrical industry 
in which employers, workers, technical staffs, and employees 
have associated for friendly discussions on matters affect - 
ing their interests and the interests of the businesses con- 
cerned. Without such direct and friendly co-operation 
there can be no hope of industrial peace. Employers 
believe that any legislation which separates employers 
and workers will perpetuate industrial unrest. 


Welded Steel Bridge. 


The reconstruction of the Neuilly Bridge across 
the Seine on the west side of Paris is the most important 
welded bridge work yet undertaken. It will supersede 
the old stone bridge which spans two arms of the river, 
divided by an island in the centre. It carries the road from 
the Place de la Concorde to the Place de la Defense at 
Courbevoie, which is in an elevated position, roughly 
4 miles from the Lovvre. The Champs Elysées, Avenue 
de la Grande Armée, Avenue de Neuilly, and the continua- 
tion to the Place de la Defense in a perfectly straight line, 
is being made into a Triumphal Way, and the Neuilly 
Bridge has therefore to be replaced by a much wider steel 
structure in harmony with the general plan. The bridge 
will be 823ft. long, with spans of 220ft. and 269ft. over 
each arm. The width will be 115ft. The preliminary work 
consisted of removing the face mouldings of the bridge 
and the abutment extensions on each side. New abut- 
ments of reinforced concrete have been completed on one 
side and are under construction on the other. There are 
two abutments on the island, the material for which is 
being carried by a cableway nearly 1000ft. long, crossing 
the river by means of towers in the form of counter- 
weighted sheer legs. These legs of heavy section and 
unusual height are hinged to a frame on wheels resting 
on short rails in a concrete abutment at an angle of 
45 deg. About two-thirds of the distance towards the 
apex a vertical leg terminates in a cage carrying the 
counterweight and resting on wheels for lateral displace- 
ment. The vertical leg is connected with the jibs by 
horizontal joists. The tower on the other side of the 
river differs from this arrangement only in the counter- 
weight being clear of the ground for cable tension. As 
the bridge extensions and reconstruction must not inter- 
fere with traffic, the method adopted was to build a 
rectangular framework, 318ft. long and weighing 250 tons, 
which has been pushed over the arm of the river on rollers 
to the island, with a temporary intermediate timber pier. 
This structure, of dimensions to enclose each span, has 
two overhead travelling cranes, and will serve as a work- 
shop for welding the bridge. When the first section is 
completed, the erecting framework will be pushed over 
the other arm of the river, and will finally be transferred 
to the other side of the bridge. On the completion of this 
work the stone bridge will be demolished to allow of the 
extensions being joined to complete the bridge. 


Naval Construction. 


The programme of naval construction provides 
for the laying down this year of two aircraft carriers of 
about 22,000 tons and one cruiser of 2000 tons, together 
with a dozen torpedo craft and submarines. This limita- 
tion was mainly due to the necessity of speeding up the 
construction of other ships, notably the 35,000-ton battle- 
ships ‘‘ Richelieu ” and ‘* Jean-Bart,’’ which are far behind 
the time limit fixed for their completion, and, notwith- 
standing efforts to accelerate work at the arsenals and 
private shipyards upon which they depend, the situation 
is still a matter of concern to the national defence services. 
The task of making up for arrears is rendered difficult by 
the forty hours’ week, and a consequent scarcity of skilled 
hands. When the question of allowing men to put in a 
limited number of additional hours a year with a view to 
increasing production was discussed with the unions, the 
Minister for War obtained an assurance that they would 
make concessions in the case of national defence. Now, 
however, the unions are raising difficulties over increasing 
the forty hours for private firms engaged on armament 
work, on the ground that it might lead to a breakdown of 
the forty hours’ system. Private shipyards suffer more 
from the shortage of skilled hands than the State estab- 
lishments, which are taking as many of them as possible, 
and shipbuilders see no relief at present from their diffi- 
culties. 





British Patent Specifications. 

When an invention ie communicated from abroad the name and 
address of the communicator are pri: in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, $55, thampton-buildings, Chancery-lane, wer 
le. each. 

The date first given ts the date of application ; the second date, 

abridgment, 








at the end of the , is date of the acceptance of the 
complete Specification. 

INTERNAL COMBUSTION ENGINES. 
477,665. September 10th, 1936.—Comsustion Propvuct 


Enornzs, J. R. Kingston and W. H. Powell, Engineer-in- 
Chief’s Department, General Post Office, London, E.C.1. 
This is an oil engine intended for road transport p B08, 
and thus must run at a speed of some 2000 r.p.m. It burns coal 
oil, creosote, &c., and works at a full-load temperature of about 
2000 deg. Cent. At light loads the engine works on the com- 
bustion product soar ogg that is to say, the fuel is burned in 
the exterior combustion chamber A at a temperature of about 
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800 deg. Cent. The oil is supplied to the jet B by the pump C, 
and the necessary air by the blower D, intercooler E, and 
reciprocating compressor F. In order to carry greater loads oil 
is injected into the cylinder directly by the spray G. The oil 
is supplied by a three-throw pump common to all the cylinders, 
and the time of its injection is controlled by the lever H operated 
by an extension of the inlet valve stem J. About one-third of 
the fuel is burned in the exterior combustion chamber and the 
remainder in the cylinder.—January 3rd, 1938. 


AERONAUTICS. 


477,395. May 22nd, 1936.—Srapmisine Devices, E. J. H. 
Billioque, 39, Avenue du Belvedere, Le Pre Saint Gervaise 
(Seine), France. , 

The inventor prevents an aeroplane from stalling by mounting 
an auxiliary wing A on a stem in the bows. The wing is freely 

pivoted and is balanced statically by a weight B. There is a 
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stop C to prevent it tilting too far, which can be set at any appro- 

riate angle by the lever D and connection E. There is another 
fixed stop F to prevent the wing overturning if it should expe- 
rience a back draught. The stem is mounted in bearings G G 
and is connected with the steering stretcher by the gearing H, 
so that it can be tilted to accommodate spiral turns.—December 
22nd, 1937. 


MEASURING AND TESTING INSTRUMENTS. 
477,573. March 12th, 1937.—A Crock Wounp By a THERMAL 


Motor, J. L. Reutter, 10, Avenue Carnot, Paris, France. 
The spring of this clock is kept wound up by a motor deriving 
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its energy from changes in the atmospheric temperature. The 
motor comprises a bellows A filled with a saturated vapour 
enclosed in a hermetically sealed casing B filled with a fixed 





inert gas. Changes in temperature expand and contract the 
bellows and wind the spring C by the connection D and a ratchet. 
The clock movement is not shown, but is arranged in the wer E. 
It operates the hands by means of the magnetic drive F F 
that there is no opening in the front plate for the arbour. The 
escapement G can be adjusted by the grub screw H. All the 
working parts are completely protected from dust, oxidation, 
and so forth.—January 3rd, 1938. 


477,493. January 28th, 1937.—Auromaztic REGULATING 
Apparatus, Electroflo Meters Company, Ltd., and L. B. 
Lambert, Abbey-road, Park Royal, London, N.W.10. 

This is an apparatus for controlling the flow of a fluid—say, 
compressed air—according to the surrounding temperature or 
some other variant. The sensitive element is the Bourdon tube 
A, on the pivot of which there is mounted the vane B. C is 
merely an indicating pointer. The vane B more or less covers 
an orifice D and can be shaped to produce any proportional 
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opening of the orifice according to its angular position. Com- 
pressed air is supplied at E, passes through the pressure gauge F, 
and thence goes to the orifice D. A branch pipe G takes air 
through the valve H and through the pressure gauge J to the 
outlet K. Another branch leads from between the orifice D 
and the restriction L to the bellows M. These bellows operate 
the valve H through the lever N. It will be seen that the 
opening of the valve H, and consequently the outlet pressure at 
K, will be dependent upon the position of the vane B.—December 
31st, 1937. 


MACHINE TOOLS AND SHOP APPLIANCES. 


477,284. June 20th, 1936.—HarpeNInG MetaL SuRFACES, 
Alfred Herbert, Ltd., A. H. Llovd, and H. H. Beeny, 
Canal-road, Edgwick, Coventry. 

This specification covers a burner for use in the hardening of 
ferrous metals by a process in which the surface of the metal is 
heated quickly to a high temperature and is immediately 
quenched before there is time for the heat to penetrate into the 
body of the metal. It is suggested that this burner is applicable 
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to the hardening of lathe beds. The burner is bored at A for 
the inlet of the combustible mixture and has a slot B cut in its 
lower face. The length of this slot corresponds with the width 
of the lathe bed. The opening of the slot is finished by two 

lates C C, which are made gas-tight on the body. The opening 

tween them is set at an angle and they can easily be remove 
for cleaning. The burner is cooled by the water passage D. 
December 20th, 1937. 


METALLURGY. 


477,572. February Ist, 1937.—Harp Autoys ror Toot Tres, 
Fedam Société Anonyme, 92, Galeries de Commerce, 
Lausanne, Switzerland. 

An alloy for the cutting edges of tools, which is said to be 
very hard, even at high temperatures, and to have a good 
resistance to shock,’ is made by first preparing a mixture con- 
taining 2 per cent. of tin-bronze (alloy of copper with 30 per 
cent. of tin), 5 per cent. of nickel or cobalt, 93 per cent. of 
tungsten carbide, the whole being finely powdered and carefully 
mixed by mechanical means. The mixture thus obtained is 
placed in a graphite mould, of which the form is such that the 
article or articles thus formed will not need anything further 
than finishing operations, such as polishing and grinding. This 
mould has at least one passage where a surplus of the material is 
placed and graphite pistons sliding in this passage or passages. 
The mould is placed in an electric furnace, through which 4 
current of hydrogen is passed in order to avoid any oxidation 
during heating. At the same time, a pressure of several kilo- 
grammes per square centimetre is exerted on the pistons by 
means of a mechanical arrangement controlled from the exterior 
of the furnace. The furnace is heated*to a temperature of 
1300 deg. to 1400 deg. The pressure is then increased to about 
150 kilos. per square centimetre. The heating is then stopped 
and the mould is cooled in a current of hydrogen.—January 3rd, 
1938. 
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GAS PRODUCERS. 


477,491. December 23rd, 1936.—ArPaRaTUs FOR THE Dis- 
TILLATION OF Scuists, &c., Société Générale de Fours a 
Coke, Systémes Lecocq, Société Anonyme, 215, Chaussée 
d’Alsemberg, Brussels, Belgium. 

This plant is intended for the distillation of schists, shales, &c., 
which do not coke together on being heated. The distillation 
takes place in vertical columns A, which are arranged round a 
central axis and are heated by gas burners B. The waste gases 
escape by the flues CC. Reaching down through each of the 
columns there is a hollow shaft D, which is rotated by gearing E. 
The shaft is perforated for the passage of the gases of distilla- 
tion and has on its outside a helical worm F. The direction of 
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rotation of the worm is such that it tends to raise the inner core 
of the descending charge of schist coming from the hopper G. 
In this way the charge is thoroughly stirred up and heated 
throughout. Within the hollow shaft there is hung a piston H, 
which separates the bore into two parts. Its height within the 
shaft can be adjusted. The primary low-temperature products 
of distillation are carried away by that part of the hollow shaft 
above the piston H to the outlet J. The next products go down- 
wards, below the pistons to the outlets K. The hot spent shale 
falls into the water-sealed hopper below and produces super- 
heated steam which mingles with the outgoing gas.—December 
3ist, 1937. 


MISCELLANEOUS. 


477,003. June 18th, 1936.—Repuctne Vatves, San Paulo 
Gas Company, Ltd., 3, London Wali-buildings, London, 
E.C.2, and G. E. Seylaz, 688, Rua Visconde do Rio Branco, 
Sao Paulo, Brazil. 

This reducing valve is intended for reducing the pressure of 
gas supplies at the meter. It is arranged on the top of the 
meter and has an inlet A and outlet B. The gas enters the meter 
through the valve C, and is throttled according to the require- 
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ments at the outlet. The spindle of the valve is made gas-tight 
by a leather diaphragm D and is connected with a larger operat- 
ing diaphragm E, which is weighted. The space between 
the two diaphragms D and E communicates through a small 
hole F—see Fig. 2—with a space surrounding the outlet B. 
This space, in turn, communicates with a Venturi throat in 
the outlet, which augments the pressure variation on the 
diaphragm. G is a bleed valve communicating with the atmo- 
sphere.—December 20th, 1937. 


477,286. June 20th, 1936.—THE CoLourInG or MeraL Sor- 
Faces, W. K. Wilson, Stag-lane Aerodrome, Edgware, 
Middlesex ; F. M. Thomas, of Stag-lane Aerodrome; and 
The De Havilland Aircraft Company, Ltd., Hatfield Aero- 
drome, Hatfield, Hertfordshire. 

This invention relates to the colouring of the surfaces of 
aluminium and its alloys or any other light alloys. It is not 
limited thereto. One application is for the purpose of colouring 
the surfaces of propeller blades for use in aircraft so that at the 
finish a matt black surface results and avoids glare to the eyes 
of the pilot. The surface of the metal article which is to be 
coloured is roughened either in its initial production or by an 
after treatment, and the roughened surface is then coloured, for 
example, by any known or accepted dyeing or enamelling 
process. The essential step in this invention is the roughening 
either in the initial production of the article or by a subsequent 
treatment. As applied to the treatment of the surfaces of air- 
craft propellers made of aluminium, its alloys, or any other light 
alloys, it is generally first desirable to impart a highly polished 
finish to the blades for inspection purposes in order to detect 
surface faults. In accordance with this invention, after this 
inspection has been completed the surface is then roughened, as, 
for example, by sand blasting, sand papering, or by any other 
preferred means. The blade is then anodised by a known 
anodic process for the purpose of further inspection for internal 
faults, and finally the blade is then enamelled or dyed by dipping 


it into a colouring solution of known and accepted composition. 
The invention is not to be considered as limited to any particular 
colouring solution or’ surface colouring, as the invention pro- 
duces an advantageous result under a colouring process which is 
not essentially an enamelling or dyeing process. The specifica- 
tion includes a detailed account of the process.—December 20th, 
1937. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of haviny 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











To-pay. 

Inst. or CHEMICAL ENGINEERS.—Hotel Victoria, Cumberland- 
avenue, W.C.2. Annual corporate meeting, a.m.; annual 
dinner, 7,30 p.m. 

Inst. oF MeEcHanicaL ENGINEERS.—Storey’s-gate, S.W.1. 
Annual general meeting. ‘* The Development of Single-bucket 
Excavators,’’ W. Savage. 5.30 p.m. 

Inst. oF Merats: BrrmincHaM Locat Srcrion.—James 
Watt Memorial Inst., Birmingham. ‘‘ Water-cooled Moulds,” 
Karl Scherzer. 7 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—Sunderland Technical College, Green-street, Sunderland. 
““ Modernising the Motor Vessels ‘Silverpine’ and ‘ Silver- 
larch.’”” R. C. Thompson. 7.15 p.m. 

West or Scortanp [Ron anp Steet [nst.—Royal Technical 
College, George-street, Glasgow. ‘‘The Development of the 
Continuous Rolling of Sheet and Tin-plate,” J. Malborn. 
7.15 p.m. 

Saturpay, Fes. 19ru. 

NorTH ENGLAND Inst. OF MINING AND MECHANICAL 
ENGINEERS.——Neville Hall, Neweastle-on-Tyne. A discussion 
on ** Fifth Progress Report of the Safety in Mines Research Com- 
mittee of an Investigation into the Causes of Falls and Accidents 
Due to Falls in Bord-and-Pillar Whole Workings : The Applica- 
tion of Roof Supports” ; and a paper on “ Some Notes on the 


OF 


Capping of Winding and Haulage Ropes,” Dr. M. A. Hogan. 
2.30 p.m. 
STEPHENSON Locomotive Soc: NEwcasTtLeE AREA 


Y.M.C.A., Newcastle-upon-Tyne. A Railway Ciné Show, W. B. 
Greenfield. 6.30 p.m. 
Monpay, Fes. 21st. 

BRADFORD ENGINEERING Soc.—Bradford Technical College. 

“* High-speed Engines,” J. E. Bellis. 7.30 p.m. 
TueEspay, Fes. 22Np. 

Inst. oF Civit ENGINEERS.—Great George-street, West- 
minster, S.W.1. ‘“‘ The Galloway Hydro-electric Development, 
with special reference to the Constructional Works,” William 
Hudson and J. K. Hunter; “ The Galloway Hydro-electric 
Development, with special reference to the Mechanical and 
Electrical Plant,’’ William Hawthorne and F. H. Williams ; 
and ‘‘ The Galloway Hydro-electric Development, with special 
reference to the Interconnection with the Grid,” R. W. Mountain. 
6 p.m. 

Inst. oF Crvit ENGINEERS : SOUTH WALES AND MONMQUTH- 
SHIRE Assoc.—The Engineers’ Inst., Park-place, Cardiff. 
“The Boulder Dam.” 6.30 p.m. 

Inst. oF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—-39, 
Elmbank-creseent, Glasgow. ‘‘Some Factors Affecting the 
Yield Point in Mild Steel,”’ Prof. G. Cook. 7.30 p.m. 

SHEFFIELD METALLURGICAL Soc.—198, West George-street, 
Ww. C. 


Sheffield. ‘* Photo-elasticity for the Metallurgist,” 
Heselwood. 7.30 p.m. 
WEDNEsDAY, Fes. 23RD. 
Inst. oF Civit ENGINEERS: BIRMINGHAM AND DISTRICT 


River Trent Catchment Board, Derby-road, 
Nottingham. Joint meeting with the East Midland District 
Branch of the Inst. of Municipal and County Engineers. ‘* The 
Flood Problems of the Midlands,’”” W. H. Haile, at 3.15 p.m.; 
‘The Design and Operation of the Coleshill Sewage Disposa) 
Works of the Birmingham Tame and Rea District Drainage 
Board,”’ F. C. Vokes, at 5.30 p.m. 

Inst. or Locomotive Enorneers.—Inst. of Mechanical 
Engineers, Storey’s-gate, 8.W.1. “* Balancing and its Effects 
on the Locomotive and the Bridges,” D. C. Brown. 6 p.m. 

Inst. of MECHANICAL ENGINEERS: YORKSHIRE BRaNcH.— 
University, Sheffield. ‘* Hot Forging Machines,” C. L. Forbes. 
7.30 p.m. 

Royat Soc. or Arts.—_John-street, Adelphi, W.C.2, ordinary 
meeting. ‘“ Reclamation of Tidal Lands,” Oscar Borer. 8.15 p.m, 
Tueurspay, Fes, 24TH. 

Inst. oF EtrecrricaL ENGINEERS.—-Savoy-place, W.C.2. 
“* The Electrical Ignition of Mixtures of Ether, Vapour, Air, and 
Oxygen,”’ Prof. W. M. Thornton ; ‘‘ The Risk of Explosion Due 
to Electrification in Operating Theatres of Hospitals,’ Dr. EF. H. 


Assoc.—At 


Rayner. 5.30 p.m. 
Inst. OF MECHANICAL ENGINEERS : NortH-WESTERN 
Brancu. Engineers’ Club, Albert-square, Manchester. ‘‘ Operat- 


ing Experience and its Influence on the Design and Manufac- 
ture of Steam Turbines,” C. D. Gibb. 7.15 p.m. 
Inst. oF MecHanicaL ENGINEERS: YORKSHIRE BRANOH.— 





Hotel Metropole, Leeds. Thomas Hawksley Lecture. ‘‘ The 
Gas Engine and After,’ F. W. Lanchester. 7.30 p.m. 

Inst. or Structurat EnGineERS.—Inst. of Civil Engineers, 
Great George-street, S.W.1. ‘‘ Regulations and Specifications 
for Welded Steel Work,” E. P.S8. Gardner. 6.30 p.m. 

Fripay, Fes. 25rn. 

Inst. of MECHANICAL ENGINEERS : SreaM GrouPp.—Storey’s- 
ate, S.W.1. ‘ Pressure Distribution in a Convergent-Divergent 
team Nozzle,’’ A. M. Binnie and M. W. Woods; “ The Effect 

of Circumferential Pitch of Steam Turbine Blades on Torque, 
as Compared with the ‘ Biplane Effect’ on the Lift of Aero- 
foils,” R. Dowson. 6 p.m. 

Inst. oF MECHANICAL ENGINEERS: WESTERN BRANCH.— 
Merchant Venturers’ Technical College, Bristol. ‘* Develop- 
ments-in Ship Propulsion,’’ Major P. L. Jones. 7 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—Engineers’ Club, 
Albert-square, Manchester. ‘‘ Planned Publicity for Engineer- 
ing Products,” F. Rowlinson. 7.15 p.m. 

Norra-East Coast Inst. or ENGINEERS AND SHIPBUILDERS. 
—Mining Inst., Newcastle-on-Tyne. “ Special Steels and their 
Application to Engineering and Shipbuilding,” Dr. T. Swinden. 
6 p.m. 

Soc. or CHemicaL InpustTrRy : 
Grovup.—Royal Metal Exchange, 
‘“* Metals in Chemical Engineering,” V. Harbord. 

Monpay, FEB. 28TH. 

Inst. oF EtectricaL ENGINEERS.—Savoy-place, W.C.2. 
‘“* Widening Scope of Electrical Meters and Instruments,” G. F. 
Shotter. 7 p.m. 

Royat Soc. or Arts.—Lecture, ‘‘ Gases and Metals,”’ Colin J. 
Smithells. 8 p.m. 

West Ripinc FEDERATION OF ENGINEERING SOCIETIES.— 
Bradford Technical College. ‘‘ Short Centre Belt Drives,’’ Prof. 
H. W. Swift. 7.30 p.m. 

Turspay, Marcu Ist. 

ILLUMINATING ENGINEERING Soc. AND INsT. oF HEATING AND 
VENTILATING ENGINEERS.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. “Illumination Levels and Comfort 


CHEMICAL ENGINEERING 
Fisher-street, Swansea. 
7.30 p.m. 





Conditions.” F.C. Smith. 7 p.m. 





inst. oF Crvin ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—The North of England Inst. of Mining and 
Mechanical Engineers, Westgate-road, Newcastle. “ The Burn- 
hope Reservoir,” L. H. Brown. 7.30 p.m. 

Inst. or Crtvin ENGINEERS.—Great George-street, West- 
minster, 8.W.1. Joint meeting with the Institution of Auto- 
mobile Engineers and fifteen other bodies. A symposium of 
papers on “The Essential Road Conditions Governing the 
Safety of Modern Traffic.”’ Section 1, ‘“* Road Planning,” by 
Thomas Adams, D.Eng.; Section 2, ‘ Road Construction,” by 
C. Howard Humphreys, T.D., M. Inst. C.E.; Section 3, ‘* Road 
Illumination,” by L. J. Davies and G. 8, Lucas. 7 p.m. 

Inst. OF MeTats: SHEFFIELD LocaL Section. Non-ferrous 
Section of the Applied Science Department of the University, 
St. George’s-square. ‘‘ Electro-deposits : Chromium, Rhodium, 
Cadmium: Some Difficulties and Suggestions,” Frank Mason. 
Joint meeting with the Sheffield Metallurgical Association. 
7.30 p.m. 

Juntor Inst. or ENGINEERS.—Inst. of Civil Engineers, Great 
George-street, 5.W.1. ‘‘ Essential Road Conditions Governing 
the Safety of Modern Traffic,” a symposium. 7 p.m. 

WEDNESDAY, MARCH 2ND. 

Inst. or Crvit ENGrngers.—Great George-street, West 
minster, S.W.1. Informal meeting. ‘ Materials Available for 
and Jointing of Water Mains,” introducer H. F. Cronin. 6 p.m. 
YORKSHIRE Assoc.—Grand Hotel, Sheffield. ‘* Construction of 
a New Entrance Lock to Goole Docks,” P. U. Proudfoot. 
7.30 p.m. MANCHESTER AND District Assoc.—-Manchester 
Literary and Philosophical Soc., 36, George-street, Manchester. 
“The Ordnance Survey and its Work,” Brigadier M. N. MacLeod. 
6.45 p.m. 

TuHurRspDAY, Marcn 3rb. 

Inst. oF MetTats: BrrMincHam Loca Srcrion..-James 
Watt Memorial Inst. ‘* Non-destructive Testing,’ J. P. Reed. 
7 p.m. Lonpon Loca. Srction.—Society of Motor Manufac- 
turers and Traders, Ltd., 33, Pall Mall, S.W.1.  ‘ Plastics,” 
N. J. L. Megson. 7.30 p.m. 

Fripay, Marcu 47H. 

MANCHESTER Assoc. oF ENGINEERS.—Grand Hotel, Man 

chester. Annual dinner. 
Monpbay, Marcu 71H. 
or Arts.—John-street, Adelphi, W.C.2. Cantor 


Roya Soc, 
Il, Colin J. Smithells 


Lecture, “‘ Gases and Metals,” Lecture 
8 p.m. 
Tvugespay ‘ro THurspay, Marcu 8TH vo 10TH. 
Inst. OF Metats,—Hall of the Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. Thirtieth annual general meeting. 
Programme, page 174. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


Mr. AntHony E. Lowruer, of Askham Hall, Penrith, has 
joined the board of the Workington [ron and Steel Company. 
Ltd, 

Tue CamBripGe INsTRUMENT ComPaANy, 
its head office and showrooms to 13, Grosvenor-place, London, 
S.W.1. 

Mr. P. H. Mautick has opened an office at 1-3, St. Paul's 
churchyard, London, E.C.4, as agent for the Ruhrstahl A.G., 
Witten. 

Mr. T. MunNes has been appointed manager of the electrical 
department of George Cohen, Sons and Co., Ltd., at their 
northern works at Stanningley, near Leeds. 

GEorGE CoHEn, Sons anv Co., Ltd., are opening a showroom 
at 181, Corporation-street, Birmingham, for the display of a 
selection of Raskin power presses, for which they are sole sales 
concessionnaires for the British Empire (excluding the Union of 
South Africa). 

Mo.trer Propvcts, Ltd., 103, Kingsway, London, W.C.2, 
informs us that it has been mutually agreed between the two 
companies that General Refractories, Ltd., shall, as from 
February 5th, 1938, cease to act as agents for the insulating 
materials of Moler Products, Ltd. 

THe Brush Evecrrica ENGINEERING Company, Ltd.. 
Loughborough, informs us that Kettles-Roy and Tyson (Mom- 
bassa), Ltd., Box 100, Nairobi, Kenya Colony, East Africa, have 
been appointed agents for the company, to covér Kenya, 
Uganda Protectorate, Tanganyika, and Zanzibar. 

F. E. Tranter anp Co., Ltd., Farnborough, Kent, have 
acquired the manufacturing rights of Fis pistons, formerly 
distributed by Durexal Manufacturing Company. Mr. M. J 
Camino, who was responsible for introducing the Fis piston into 
this country, is joining the board of Messrs. Tranter. 

Mr. D. A. Ortver, M.Sc., F. Inst. P., has been appointed head 
of the research and technical investigation section of the com 
bined laboratories of William Jessop and Sons, Ltd., and J. J. 
Saville and Co., Ltd., of Sheffield. Mr. Oliver was for a number 
of years at the National Physical Laboratory, Teddington, and 
later at the research laboratories of the General Electric Com- 
pany, Ltd., Wembley. 





Ltd., has removed 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements v/ 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 

Davy AND UNITED ENGINEERING Company, Ltd., of Sheffield, 
have received from the Russian Government an order for a 
12,000 tons ‘‘ Davy Duplex ’”’ steam-hydraulic forging press, 
a 15,000 tons hydraulic plate bending ae with mechanical 
handling equipment, a 1000 tons steam-hydraulic axle forging 
press with mechanical manipulator, and a Davy-United high 
precision four-high reversing mill for cold rolling steel strip of a 
maximum width of 12in. down to a thickness of six-thousandths 


of an inch. 








LAUNCHES AND TRIAL TRIPS. 


Karr, motorship ; built by Blythswood Shipbuilding Com 

, Ltd., to the order of Skibs/A.S., Corona; dimensions, 

ae § 430ft., breadth 56ft., depth 35ft. 6in. Engines, opposed- 

piston two-stroke airless injection, constructed by Barclay. 
Curle and Co., Ltd. Trial trip, February 7th. 

Marcam ABBEY, steamship ; built by William Gray and Co., 
Ltd., to the order of Frederick Jones and Co.; dimensions, 
length 317ft., breadth 45ft., depth 24ft.; gross tonnage 2470. 
Engines, triple-expansion, 20in., 33in., and 55in. diameter by 
30in. stroke cylinders. Trial trip, February 8th. 

Tasso, cargo steamer; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of the Wilson Line, Ltd. ; dimen- 
sions, length 295ft., breadth 40ft., depth 25ft. 3in.; to carry 
2150 tons deadweight. Engines, triple-expansion working in 
conjunction with an exhaust turbine, pressure 210 Ib. per square 


inch. Trial trip, February Ith. 
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PUBLIC NOTICES. 





dmiralty. 

SATION are INVITED for 
APPOINTMENTS EMPORARY 
ASSISTANT CONSTRUCTOR in the 
Royal Corps of Naval Constructors, for 
service under the Admiralty 

ndidates must be suitably quali- 
ied as Naval Architects, with seventeen in practical 
Shipbuilding and in a Design Office 
3. Salaries will be at fixed rates between £400 and 
“850 per annum, according qualifications and 
experience, but exceptionally well qualified candi- 
if 0. may be granted a special rate up to a maximum 
f £ 

Forms, g application may be obtained from the 
SECRETA OF THE ADMIRALTY (C.E. Branch), 
Whitehall, y oh 8.W.1, and must be returned not 
later than the 9th March, i938. Those applicants who 
are regarded as possessing the requisite a 
will be required to attend at their own expense 
an Interview Committee which will be held in london. 

5. The posts are temporary and non-pensionable, 
but it is expected that the period of employment will 
not be less than 2 years. 9762 


dmiralty. 
ASSISTANT “civ IL ENGINEERS 
REQUIRED in the Civil Engineer-in- 
Chief’s Department. 
Candidates must be not less than 25, 
nor more than 40 years of age, and must 
ither be Corporate Members of the 
institution of Civil Engineers or have passed 
sections A and B of the examination qualifying for 
\ssociate Membership or have taken a degree exempt- 
ing therefrom. 
The (coc will be for a probable duration of 
about three 
The calor” ‘rill be £360 for the first year and £380 
and £400 for the second and third years respectively. 
Vacancies exist at Naval Establishments at home 
and abroad. Candidates may apply for either or both. 
Those appointed to Naval Establishments abroad 
will receive first-class passages and appropriate local 
allowances to meet the extra cost of living. Salary 
will start from date of embarkation. 
Sovteniions, stating age, quali fications and experi- 
—-, to be addressed to the CIVIL ENGINEER-IN- 
HIEF, Admiralty, 8.W.1. 
Envelopes to be marked ‘ A.C.E. 
top left-hand corner. 











February *’ on 
9796 





Admiralty. 


CIVIL Ry at -IN-CHIEF’S 


ENGINEERING ASSISTANTS RE- 
QUIRED for Drawing-office Duties at 
the Admiralty and Outports. 

Candidates should have experience in 
Design and Detailing of Steelwork, Reinforced 





the 
Concrete, or other branches of Civil Engineering. 


Salaries, £4 to £8 per week at the Admiralty, and 
£4 to £7 at the Dockyards, according to qualifications. 
The probable duration of employment is from two 
to three years. Certain of the junior posts may | 
to longer service. 

Applications, stating age and giving full particulars 
of training and details =. accompani y 
testimonials (copies only), to addressed to the 
CIVIL ENGINEER-LN- CHIEF, “Admiralty. 8.W.1. 
Envelopes and applications to be marked on ~—_ dett- 
hand corner ** Engineering Assistants.’ 


‘ir Ministry. 

DIREOR ESET OF SCIENTIFIC 
ESE. oR, 

APPLICATIONS are INVITED 








for 
an APPOINTMENT as SCLENTIFIC 
OFFICER (Ref. 642 C), in the Air 
Ministry Scientific Research Pool, for 


service in the first instance at the Royal Aircraft 
Establishment, South Farnborough, Hants, for 
Research Work in the Aerodynamics Department on 
High-speed Flow and Design Apparatus relating 
to this. 
Candidates should possess an Honours Degree in 
Engineering or Mathematics, and have had experjence 
in Aerodynamic or similar Research. Engineering 
experience would be an advantage. 

salary seale: £400 by £18 per annum to £454, 

and thence by £25 per annum to £680. There 
is an efficiency bar at £580. (Women, £320 
hy £12 to £356 by £18 to £464 (bar) by £18 
to £550). 

The appointment will carry superannuation under 
the Federa Superannuation System for Univer- 
sities; Government contribution being approxi- 
mately 10 per cent. of salary and individual con- 
tribution 5 per cent. 

Promotion to the higher grades of Senior Scientific 
Officer (£680-£25-£800 ; Women, £550-£18-£650), and 
Principal Scientific Officer (£850-£30-£1050 ; yomen, 
£700-£25-£820) is governed by merit as and when 


vacancies arise. 
ALSO FOR :— 

ONE ASSISTANT GRADE III (Ref. 643 C), to 
in Research Work in the Aerodynamics 
Department, and in the Design of Apparatus. 
Candidates should have had General and Theoretical 
Education to Inter B.Sc. or higher standard. Draw- 
ing-office cnpaets: . essential, and some workshops 
experience would be an advantage. 

Salary scale : £130- £12. £214-£12-£310 a year (men). 

£130-£10-£200-£10-£260 a year (women). 

A deduction of £10 would be made for each year or 
part year below the age of 19 on entry. There is an 
efficiency bar at £214 per annum for men and £200 for 
women. Commencing salary up to £214 per annum 
(£200 women), according to qualifications and experi- 
ence. Promotion to Assistant Grade £315-2385 
men, £265-£315 women), Assistant Grade I (£400-£515 
men, £315-£400 women) and upwards is governed by 
merit as and when vacancies arise. 

The appointment will be non-pensionable, but 
entrants will be eligible for consideration for appoint- 
ment to pensionable posts in the See of vacancies 
arising on the permanent establishmen 

Candidates for the above posts should ‘be physically 
fit for flying and willing to fly as observers 

Application should be made on a form to be 
obtained (quoting the appropriate reference number) 
from the CHIEF SUPERIN'TENDEN'I, Royal Aircraft 
Establishment, South Farnborough, Han ts, whom 
it should be returned not later than 12th March, re 





A Ministry 


DIRECTORATE or TECHNICAL 
ELOPMENT. 


DRAUGHTSMAN. Grade I, RE- 
QUIRED at the Air ¥ Minieter, to assist in 





ood general education and technical training with 
drawing-office and shops Saenns. 

Salary scale, £220 a year, rising by annual incre- 
ments of £10 to £260 BA bar), and thence by 
£12 to £330 a year. Commeucing salary up to £260 
4a year, according to qualitications and experience. 

raat oy op Tn be — on a form to be 


Marry, reference number B634, from the 
SEC TARY A Air Ministry. S2D, Adastral House, 
Kingsway, London, 


The closing date for iedbipt of applications ss. pe 
March, 1938. 














(W. SAVAGE). 








Che Engineer 
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PUBLIC NOTICES. 





1 
Royal Corps of Naval 
CONSTRUCTORS. 

A COMPETITIVE EXAMINATION 
for entry into the Royal Corps of Naval 
Constructors will be HELD at the Royal 
College, Greenwich, in JULY 
Candidates must be not more 
than 24 years of age on the Ist. October next, and 
must by then have been engaged in practical Ship- 
building Work for at least 18 months. Graduates 

from the Universities are preferred. 

The Syllabus of the Examination and specimen 
papers, together with the Regulations for entry and 
training in the Royal Corps of Naval Constructors, 
which contain information regarding salaries and 
general conditions of service, may be obtained upon 
application to THE SECRETARY OF THE 
ADMIRALTY (C.E. Branch), Whitehall, London, 
8.W.1. Intending candidates must send to that 

dress, before the ist April, full particulars of their 
educational and technical training and of their prac- 
tica! experience. 





dates who are successful in the examination 
will take a course at the Royal Naval College, Green- 
wich, normally lasting three years, during which 
period they will receive the pay and allowances pre- 
scribed by the Regulations mentioned above. Those 
who satisfactorily complete this course will be 
admitted into the Royal Corps of Nava! Constructors 


as Assistant Constructors. 
NAVAL ARCHITECTURE. 


PRIVATE STUDENTS OF 
A QUA TION for on 


LLFYING EXAMINA 
the Royal Naval College, Greenwich, will be D 
in conjunction with the above for PRIVATE 
STUDENTS who desire to take the same course as 
that prescribed for officers of the Royal Corps of Naval 
Constructors under training. Candidates’ applica- 
tions should reach THE SECRETARY OF THE 
DMIRALTY (C.E. Branch), before the 1st April. 
Private students at the Royal Naval College, Green- 
wich, are required to pay a fee of £50 per — 





rown Agents for the 
CULONIES. 
eee GOVERNMENT 
POINTMENTS. 
APPLICATIONS from qualified can: 
— _— INVITED for the FOLLOWING 


PO 

M/5606. —Quan tity SURVEYOR REQUIRED by 
the Government of Hong Kong for the Public Works 
Department for three years, with possible permanency. 
Salary, £500 a year, rising to £900 a year. Resi- 
dential allowance of £50 a year payable after the first 
two years’ service. Free passages. Candidates, age 
23-30, must be unmarried, and have passed the Final 
Examination of the Chartered Surveyors’ Institution 
in the ‘* Quantities’ Sub-Division, and be experi- 
enced in ‘aking Off, Abstracting, and Billing of 
Quantities, J Adjusting Bills, and 





NICAL ENGINEER REQUIRED by the Government 
of Palestine for the Public Works Department for a 
tour of 18-24 munths, with possible permanency. 
Salary, £P700-£P25-£P800 a year, plus an expatria- 
tion allowance of £P100 a year. In addition, a 
variable cost of living allowance, at present fixed 
at £P60 a year, is payable (£P1 equals £1). Free 
passages and, if married, for wife and children also, 
not exceeding four persons. Leave on full salary. 
Candidates, aged 35-45, must be Corporate Members 
of the Institution of Electrical Engineers or possess 
an equivalent qualification, and have a comprehen- 
sive knowledge of regulations and practice in Electric 
Power Transmission in England and _ elsewhere, 
together with extensive general Mechanical Engineer- 
ing Experience. 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifica- 
tions and oo mce, and ——— this paper, to 
the CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, London, S.W.1, castina y+ reference number 
against the appointment for which application is made. 





BABCOCK VALVE VALUE. 








INDEX TO ADVERTISEMENTS, PAGE 69. 
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Ait Ministry. 
4. DIRECTORATES OF SCIENTIFIC 
RESEARCH & em DEVELOP- 





ASSISTANTS, GRADES I, I, Il, 
REQUIRED at the Royal Aircraft 
ee. South Farnborough, 


Han 
Rer 5000.—ONE ASSISTANT, GRADE I, to 
assist in ney work on internal combustion engines, 
ies, and on fuels and oils. 
Candidates should have training in Engineering or 
Natural Science to University Degree Standard, and 
considerable ee of an appropriate character as 
research assistant 
REF. 600C.—TWO ASSISTANTS, GRADE II, to 
assist in experimental work on aero-engines, com- 
and ies, including ground and flight 
tests. ‘Candidates should have had training in Engi- 
neering or Science to B.Sc. Degree Standard and have 
a knowledge of workshops and drawing-otfice practice. 
Some ‘experience in experimental work on internal 
combustion engines or on work of an allied character 
is necessary 
Rer. 615C.—SEVERAL ASSISTANTS, GRADE 
fil, to assist in oe engage work on aero-engines, 
com an Candidates should have 
had training to the standard of a B.Sc. Degree in 
Engineering, Physics or Science, and some workshops, 
drawing-ottice, or laboratory experience. Considera- 
tion will be given to young candidates possessing the 
inter-B.Sc., who are willing to continue their training 
after appointment. 
ARY SCALES 


SAL 
ssistant, I: £400 by £18 te, £515 a year (men), 
esis by £12 to £400 a year (women). 
ssis i, t- — a 
£265-4 nem £315 a@ year (wi 

Assistan Ii ; ogi 3u-e 12. £214-€12-£310 a year 
(men), £180. £10-£200-£12-£260 a year (women). 

*A deduction of £10 would be e for each year or 
part year below the age of 19 on entry. ‘there is an 
etficiency bar at £214 per annum for men and £2v0 
for women. Len py Fong up to £214 per 
— (£200 women 

perience. 
fying aud willing to Hy as observers 
Promotion from grade to grade is governed by 
merit as and when vacancies ar 
‘he appointments will be. non-pensionable, but 
entrants will ve eligible for consideration for appoiut- 
ments to pensionable posts in the event of vacancies 
arising on the permanent establishment. 
Application should be made on a form to be 
obtained (quoting appropriate reference number) from 
SUPER INTENDENT, 











year (men), 





the CHIEF Rages feet 
Establishment, South Farnborough, Han to whom 
* geeaie Se be returned not later than the Toth a. 
1 le 





and 
Candidates should be uns fit “for 





A ir Ministry. 
seas = OF TECHNICAL 
EVELOPMENT. 
ASSISTANTS, GRADE Tl, RE- 
QUIRED at the Royal Aircraft Esta- 
blishment, South Farnborough, Hants, 
‘© assist in general metallurgical work on 
ferrous and non-ferrous metals and alloys used for air- 
craft construction 

Candidates should have had training in metallurgy, 
preferably to the B.Sc. Degree Standard, and some 
workshops experience 

SALARY SCALE.—*£130-£12-£214-£12-£310 per annum 
(men) *£130-£10-£200-£10-£260 per annum (women). 

Commencing salary up to £214 a year (£200 women), 
according to qualifications and _ experience. 

* A deduction of £10 would be made for each 
year or part year below the age of 19 on eatry. There 
is an efficiency bar at £214 per annum for men and 
£200 for women. 

Promotion to Assistant, Grade II (£315 to £385, 
men; £265-£315, women), and Assistant, Grade I 
(£400-£515, men ; £315-£400, women), is governed by 
merit as and when vacancies arise. The appointments 
will non jionable, but ent ill be eligible 
for consideration for appointments bes pensionable 
posts in the na of vacancies arising on the perma- 
nent establis 

Application should be made on a form be 
obtained (quoting Ref. No. 693C) from the CHIEF 

SUPERINTENDENT, Royal Aircraft Establishment, 
South Farnborough, Han whom it should be 
returned not later than the i2th March, 1938. 











echanical Draughts- 


MEN REQUIRED, preferavly with 
experience on any of the following types 
of eng —_ 

War 8 
Comnineae Vehicles 
Trailers). 


lers, 
Jigs and Tools. 
Applicants should have had rig tens less 3 = three 


(Chassis or 





years’ workshop experience. Age 21 
Preft given to ex-Service men, Pt ong things being 
bo» gl ance &.2 to =. The week, according to ability 


non-pensionable, but, 
subject to suitable pe Le A entrants are eligible 
for consideration for promotion ‘and for appointment 
to the peusionable establishment should vacancies 


arise. 

Application forms obtainable by postcard from 
CHIEF SUPERINTENDENT OF ORDNANCE FAC- 
Na (Advt. No. 197), Royal Arsenal, vena. 


ar Department. 

DEMONS2rcxATOR REQUIRED in 

Engineering ee 4 
ool- 


W 


the Electrical ; 
the Military College of Science, 


wich. 
Candidates must be under 35 years of 
age. The possession of a University 
Honours Degree and a knowledge of the Principles and 
Practice of Radio Communications is desirable. 

Salary scale, £300 a year, rising by £20 annually 
for approved service to £4 a@ year. 

The post is expected to last at least two years, and 
the Federated Superannuation Scheme for Universities 
will apply. 

Successful candidate will be required to take up his 
dutics ou or about 19th April, 1938, if possible. 

Application form obtaipable by post-card from 





THE COMMANDANT, Military College of Science, 
Red Barracks, Woolwich, 8.E£.18, to be lodged not 
later than 8th March, 1938. 9782 
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Bombay: Thacker Ltd. 
CaLcurra : Thacker, Spink and Co, 


MILAN : Ulrico Hoepli 
RomE: Maglioni and Strini, 307, 


Corso 


INDIA 
ITALY 


Branches at Naples and Rome 
Maruzen Co. All Branches 
ee Whitcombe 
Gordon & Gotch (A’ sia), Ltd., bo 

pe Auckland, and Chris’ 
Napier: J. Wilson Craig and Co. 
LENINGRAD : Meshdunarodnaja 

Kniga, Prospect hi greg 53A 
Moscow : Kuznetski Most 18 
STRAITS SKTTLEMENTS—Sine@apore: Kelly and 

Walsh, Ltd. 


JAPAN 


NEW ZEALAND and 


RUSSIA 


SWEDEN StockHOLM: A/B W 

Journal- “expedition, Stockholm mt 

STOCKHOLM: A/B OC. E. Fritzes 

Kungl., Hofbokhandel, Freds- 
gatan, 2 

SWITZERLAND Zurica: Rosa Leibowicz, 4, 
Ankerstr. 

UNITED STATES International News Co., 131, 

OF AMERICA Varick-street, New York, N.Y., 


and all Branches 
Entered as second-class matter at the Post 
Office, New York, N.Y., December 12th, 
1896, under the Act of March 3rd, 1879 
(Section 397, P.L. & R.). 
*,* READING CasEs, to hold two copies of THE 
‘ENGINEER, cloth sides and leather backs, can now be 
p supplied at 4s. 9s. each, 58. 3d. post free. 





‘*THE METALLURGIST.”’ 


This Supplement, which deals with the Science and 
Practice of etallurgy both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next due, April 29th. 


ADVERTISEMENTS. 


The charges for Classified Advertisements is 1/- per 

line up to one inch—minimum charge 4/-; those eoouny- 
ing one inch or more at the rate of 12/- per inch. Orders 
must be accompanied by a re The rates for 

Displayed ‘Advertisements will be forwarded on applica- 

tion. Cl Advertisements be inserted 

unless delivered before TWO o’clock on Wednesday 
rnoon., 

Letters relating to the Advertisement and the Publishing 
Department of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 


This Directory, which is published in the interests 
of advertisers in THE ENGINEER, may be obtained 
free of charge on application to the Publisher. 





Postal Address, 28, Resex-stret, Strand, London, W.C.2. 
‘eleg. se 
Loudos,”” Tel. Oanteal 6b6b (10 Lives).” 
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PUBLIC NOTICES. 
partment. 


We = Depart DEA UT TEREN 
aves Pay_up 5s. a week, 
aualieations snd. expe- 








to 
Flenee. inimum age 
Pr of moti to eo higher Pong 
verned by merit as 


vacancies 
Present posts are non-pensionable, but a suitably 
qualified entrant will be Peligible tor consideration tor 
appointment to the bys establishment should 
vacancies arise. y case appointments will prob- 
ably last for at least 2 2 to 3 years. 

Candidates should possess the Higher National 
Certificate (Mechanical Engineering) or equivalent 
qualification and should have had workshop expe- 
rience and drawing- experience, preferably in the 
preparation of designs and working anwings of any of 
the yey — 

ages and Menntines: 
Guns and Mechanism: 
Ammunition Stores 

and Armoured Fighting Vehicles. 
Commercial Vehicle Chassis or Trailers 
Small Intricate Mechanical Mechanisms. 
Jigs and Tools. 

ES forms obtainable by postcard from 
CHIEF SUPERIN TENDENT of ORDNANCE FAC. 
oawne (Advt. No. 196), Royal Arsenal, ——— 

.E.18. 





Bengal-Nagpur Railway Com- 
PanY, LIMITED. 
The Directors are prepared to receive TENDERS 


A. 1000 STEEL CARRIAGE and WAGON 
TYRES. Item 1. 

B. 1000 STEEL "CARRIAGE and WAGON 
TYRES. Item 2. 


Specifications and forms of Tender can be obtained 
at the Company’s Offices, 132, Gresham House, Old 


Broad-street, London, E.C.2, on or after 17th Feb- 
ty. 1938. 

A fee of 20s. will Ae. charged for each copy of the 
specification, which is NOT returnable. 


Tenders must be submitted not later than Noon on 
Tuesday, Ist March, 193 
The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order. 
By Order of the Board. 
T. R. WYNNE 


9803 Managing Director. 





ity of Leeds. 

TENDERS are INVITED by the Waterworks 
Committee for the SUPPLY and DELIVERY of the 
following APPLIANCES, MATERIALS, so SERVICE 
during the ror ending 31st March, 1939 


ALVES. 
* FIRE HYDRANTS. 
. IRON CASTINGS. 
LEATHER. 
MOTOR HAULAGE 

Forms of Tender and specification for all of the 
— may be obtained upon application to the under- 
signed. 
‘Tenders, in plain sealed envelopes, endorsed as 
shown on the form of Tender, must be delivered not 
later than Twelve Noon on the 14th March, 1938, 


addressed to :— 
The Town Clerk, 
Committee Department, 


Room 
Civic Hall, 
The Corporation does not. bina itself to accept the 
lowest of any Tender. 
HARRY SHORTREED, 


Waterworks Manager. 
Waterworks Department, 
Civie Hall, 


22nd February, 1938. 


~s 
thier 


9847 





ounty Borough of Blackpool. 
MAIN SEC SE ALE ONTRAOT NO. 208. 
TENDERS are LNVI' 4 for the SUPPLY and 
INSTALLATION of ON RAKING SCREEN 
together with ELECTRIC MOTOR STARTING GEAR 
and all necessary ACCESSORIES, at the Lennox Gate 
Pumping Station. 

Conditions of contract, specification, general arrange- 
ment drawings, and forms of ‘Tender may be obtained 
from the Borough Engineer, Municipal Offices, Talpot- 
square, Blackpool, on payment of a deposit of £1 1s., 
which will be returned on receipt of a bona fide Tender. 

Tenders, enclosed in plain sealed envelopes, endorsed 
** Tender for Main Sewerage—Contract No. 25B,"" and 
not bearing any name or mark indicating the sender, 
must be delivered to me at the Town Hall, Blackpool, 
not later than 10 a.m. on the 14th March, 1938. 

The Council does not bind itself to accept the lowest 


or any Tender. 
TREVOR T. JONES, 
Town Clerk. 
February, 1938. 9316 





(Younty Borough of Brighton. 


wemeg<- t UNDERTAKING. 
SLUICE VALVES 


The Corporation invites TENDERS for the SUPPLY 
and DELIVERY to the Southwick Power Station, 
Portslade-by-Sea, Sussex, of FOUR 40in. bore, 
Outside Screw, Motor-operated SLUICE VALVES. 

Specification, conditions of contract, and Tender 
forms may be obtained on application to Mr. W. N. C. 
Clinch, Engineer and Manager, Brighton Corporation 
Electricity Undertaking, Electric House, Costin tanese. 
Brighton, 1, on payment fe him of the sum of £2 2s 
which will be refunded only if a bona fide Tender is 
submitted and not withdrawn. Additional copies 
may be obtained on the payment of the sum of £1 Is. 
each, which will not be refunded. 

Tenders, which must be enclosed in the plain 
addressed envelope supplied for the purpose and 
— no mark or name indicating the es. but 

dorsed ‘‘ Tender for Specification No. 82,’ 

delivered to the undersigned at_ the Town “Hall. 
Brighton, 1, — — than Twelve Noon on Thursday, 
10th March, 

No Tender wir pbe considered which does not comply 
with these conditio: 

The Corporation ‘dots not bind itself to accept the 
lowest or any Tender. 3a 


DREW, 
Deputy Town Clerk. 
Town Hall, 

Brighton, 1 


21 February, 1938. 9833 





(Sounty Borough of* Stockport. 


a UOMMITT: 
OCKPORT 2 emg FOR 
invite 


ER EDUCA 
port Education Commit 

and DELIVERY ot 

WORKSHOPS 


The Stock 
TENDERS for Se: SUPPLY 
EQUIPMENT required for the NEW 

at the Stockport + College for Further Education, Oliver- 
street, Stockport. 


EXTENSIONS TO S8T 
FORTH! 





Finsbury aan Council. 
Pn gos 


be 
The hy Couns invite a ae ERS 
for the Pinabary Bory L 
STEAM BOILERS and 


URE 


ONE 
VERTICAL STEAM BOILER at their Merlin-street 
Baths from Oil Fire oo ong System to Automatic 
Coal \stokers underfeed t 
ynetore tendering must sign 


a ‘declaration and Nanay 9 as to observance of 
trade union rates of wages, hours of labour and con- 
ditions of employment = respon’ of each Tender sub- 
mitted, copies of which may be obtained from the 
Baths Superintendent, Merlin-street Public Baths, 
W.C.1. Only those firms who sign and return such 
caesar will be supplied with the necessary form 
Tender and a lars. All nae will be subject 
to the Conditions of Contract, a 
ones of which will = annexed to the form of Tender. 
‘orm of speci and full particulars may be 
obtained from the Baths Superintendent at the above 





dress 
Tenders must be delivered to me in the official 
enyelope provided not later than first post on 
Saturday, 12th March, 1938. 
J. E. ARNOLD JAMES, 
Town Clerk, 
Finsbury ‘Town Hall, 
Rosebery-avenue, E.C.1, 
19th February, 1938. 9846 





he West of India Portuguese 


GUARANTEED RAILWAY COMPANY, 
LIMITED. 


The ne ae are prepared to receive TENDERS for 

the SUPPLY 
STEEL “WORK FOR BRIDGES. 

Specifications may be obtained at the Company's 
offices. A charge of 10s., which will not be returned, 
will be made for each copy 

Copies of drawings may be obtained at the offices of 
the Company’s Consulting Engineers, Messrs. Robert 
Md xd and Partners, 3, Victoria-street, Westminster, 

Sealed ‘Tenders, addressed to the Chairman and 
Directors of the West of India Portuguese Guaranteed 
Railway Co., Ltd., marked ‘* Tender for Steel Work 
for Bridges,” should a Ppivens’ ? the undersigned 
not later than 3 p.m 15th March, 1938. 


The Directors do not bind thesnnelves to accept the 
lowest or any Tender. 
LEONARD G. BOURC ae. 
Secretary. 
4, Coleman- gg 
London, £.C.2 9802 





Tyne Improvement Commis- 
MERCURY ane RECTIFIER. 


The Tyne Improvement Commissioners invite 
pe td for the SUPPLY, DELIVERY, and 
ERECTION of a COMPLETE '800-kW RECTIFIER 


at their Electric Sub-station at Albert Edward Dock, 
North Shields. 

Form of Tender and specification may be obtained 
on application to the undersigned. 

'enders, in seal envelopes, endorsed ‘* Tender 
for Mercury Arc Rectifier,”’ ahd addressed h 
Chairman, Tyne Improvement Commission, < 
street, Newcastle-upon-Tyne, must be delivered at 
these offices not later than Noon on Thursday, the 10th 
March, 1938. 

The Commissioners do not bind themselves to accept 
the lowest or ne Tender. 


rder, 
ALBERT BLACKLOCK, 
General Manager and Secretary. 
Tyne Leprovement Commission, 
Bewick-street, 
Newcastle-upon-Tyne, 1, 
22nd February, 1938. 


gh of Ilford. 


Borers 
anit A 8 a? LOR 


APPLICATIONS. pom ONVILED ,e the APPOINT- 
MENT of SENIOR DRAUGHTSMAN in the Mains 
Section of the Electricity Department. 

The salary will be in accordance with the National 
Joint Board's Schedule of Salaries, Grade 9 A, 
Class F (at present £244 16s. 2d. per annum). 

Applicants must have a sound knowledge of Modern 
Mains Office Practice, ani will be responsible to the 

Superintendent for the Control of Drawing- 
oitice Staff and the Compilation of Mains Records. 

The appointment will be subject to the provisions 
of the Local Government and Other Officers’ Super- 

annuation Act, 1922, and to the Staff Regulations of 
the ae, and the selected applicant will be required 
to pass a medical examination by and to the satis- 
faction of the Medical Officer of Health. 

Applicat = forms will be supplied on receipt of 


9848 





Bnd Council of Middlesex. 


CENTRAL MIDDLESEX COUNTY HOSPITAL 

OF ASSISTAN #2 ENGINEER. 
PLICATIONS for the vacant 
ASSISTANT ENGINEER 
named Hospital at a salary of £4 12s. 6d. per week, 
rising by three annual increments of 2s. 6d. per week 
to £5 per week, plus overalls. Pensionable staff. 

Written applications, addressed to the undersigned, 
should be accompanied by not more than three testi 
monials. (Original documents should Nor be sent 
Closing date for applications March 7th next. 

Candidates must have served a full apprenticeshi;, 
with an engineering firm of repute and preference wil) 
be given to those having had experience in the runniny 
and maintenance of the following :— 

Economic type steam boilers, high-speed steam 
driven D.C. and A.C. erati sets, large heating 
and domestic hot water systems, water softeniny 
plant, electric lighting and power systems, electri: 
lifts, laundry machinery, kitchen apparatus, disin 
aeons oo and the usual equipment found in a larg 
papitel 

pplicants selected to appear before a Selection 
Combalttes will be granted third-class railway fare~ 
and reasonbale expenses incurred in subsistence. 

Canvassing * any form RS disqualify. 

w. ICLIFFE, ** D.2,” 


at the above 


i “lerk of the County Council. 
Guildhall, 8.W. 


Gtonanr 19th, 1938. 9863 





[London County Council. 


ENGINEER REQUIRED in Chief Engineer’. 
Department to Take Charge of Testing of Building 
Materials. Salary, €660-£30-£780 a year. Candidate» 
should be Corporate Members of a recognised profes 
sional body or have obtained an Engineering Degre: 
at a British University. ‘They must have a thorough 
knowledge of up-to-date methods of Testing Cement 
and other Materials (other than iron and steel) used 





in Building and eg Works, and be com- 
petent to represent the Chief on technica! 
committees dealing with standardisation, &c., of 


materials. They must also have had experience in « 
responsible position on Works of Construction. 
Pts must be on form, obtainable (with ful! 


particulars) by sending to the CLERK OF THE 
COUNCIL, County Hall, Westminster Bridge, 8.E.1 
a@ stamped foolscap envelope add sone to ait. 
and marked ‘‘ Engineer (Testing).’ Completed 
applications must be returned by ith Ma —. 1938 
Canvassing disqualifies. 818 





SITUATIONS OPEN. 





COPIES or Tpeemeorare, Nor ORIGINALS, USLEs* 
PECIFICALLY REQUESTED. 





TO ADVERTISERS UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION. 

For the benefit of applicants, the Proprietors are 
prepared to insert brief notices that vacancies ar 
filled, upon receipt of notifications from the Adver 
tisers. These notices (limited to one line) will be free 
of charge, and co-operation is asked for. 





WORKS MANAGER for 

Works in Seotland, 
employing 400/500 hands. Brassfoundry and brass 
finishing, forge (all branches), machining and erecting 
shops. Excellent opportunity for young man with 
drawing-office experience. State age, technical training 
and experience.—Address, P1096, The Si 

A 


ANTED, ASSISTANT 
General Engineering 





rs of age, with first-class Electrical and 
Mechanical training, to act as Assistant Engineer to 
a large group of collieries. Excellent prospects for a 
suitable man.—Address, 9808, « Engineer — 
A 


War. a YOUNG ENGINEER Between 25 and 





ANTED, ASSISTANT FUEL ENGINEER, Experi- 

enced in Engine, Boiler, and Furnace Testing», 

and other Heat Problems. State age, experience, and 

wages expected.—Address, 9843, The eae a 
3 A 





Weed for Employment in the Near East, a 
YOUNG MECHANICAL ENGINEER, with some 

knowledge of Organic Chemistry, for training as an 
Operator on a modern Qil Processing Plant. 

MUST BE SINGLE, and not over 25 years of age. 

Commencing salary, £400 a year, with free quarters 
and free passage out and home. 

Apply by letter, giving particulars of aw a 
training, 9824, The Engineer Office. 





and TOOL MAKERS for High 


Wy Assn. JIG 
State experience and wages 


Precision Work. 








(ity of Leicester. 


APPOINTMENT OF TRACING CLERK. 
0 pe gpg: ar are INVITED for the APPOINT- 
MENT of a TRACING CLERK (Male), age not to 
exceed 45 years. Must be a neat and expeditious 
tracer. Salary —_ Tsing by annual increments 
~ 4 Bo tory service) to, £250 per 
in parE aan with Grade ““C” of the 
Counell’s Grading scheme. The position ata esta- 
blished post under the Local and Other ‘Oticers’ 
ya agen pee Act, 1922, and the successful candi- 
te will be required to pass a examination 
om to sontaibute to the fund. 





from the undersigned, accompanied by copies of three 
testimonials, and — be delivered not later than 
Saturday, March 12th, 1938. 
‘A. T. GOOSEMAN, M. Inst. C.E., 
City Engineer and Surveyor. 
ered Hall, Leicester, 
February, 1933. 9817 


Metrope politan Water Board. 


APYOINTMENT OF ENGINEERING 
IS LAN & 


5. 
The Metropolitan Water Board invite Sersace. 
— ata «a APPOINTMENT to the Permanen’ 





of ualitied CLVIL ENGINEERING 
ASSISTANTS on “the technical scale, which com- 
mences at 25 per annum, and rises by annual 


per annum, and thereafter 

suvject to specific resolution of ed — to £350 per 
annum, rising by one increment per 
annum. ‘wo appointments will be eae at salaries 
of £325 per annum and four at salaries between £225 
and £275 per annum, according to experience aud 
Cc must be under 35 years 





Forms of Tender, Schedules of Equipment erg 
and Conditions of Contract, may be at 
Education Office, Town Hall, Stockport, 


enders, accompanied by and 
tion, mast be delivered at the oftice of the undersigned, 
sealed and endorsed ‘* Tender for Equipment,” not 
later than Twelve o’clock Noon on Saturday, 26th 
March, 1938. 

No Tender will be accepted or contract entered into 
except upon the condition that the contractor shall 
at the time of tendering and at all times during the 
execution of the contract be paying to the whole of 
his workpeople the Trades Union Rates of Wages and 
observing the Trades Union Hours of Labour in the 
po arid districts where such workpeople are actually 


onthe Corporation do not bind themselves to accept 
the lowest + any Tender 
ERALD HOLGATE, M.A. 


26, 








B.8c., 
~eetat Education. 
Education Offices, 
Town Hall, 
Stockpo: 
oend beiery: 1938. 9849 


of age on the latest sg “ad the receipt of applica- 
tions, vis, lvth March, 

Whe selected ew yeNeag eit be required to pass a 
medical examination by the Board’s Chief Medical 
Otticer, and to undertake in writing to join the 
Board’s hance ee and Provident Fund, and 
the perso. be di to devote the 
whole eof thelr time to the service of the Board. 

bard appo! ome will be held during the pleasure 
of the Board, and the persons appointed will be sub- 
pad to the ‘Bosra’ ‘8 Standing Orders, Regulations, and 
Rules in force from time to time. 

Applications should be on the prescribed 
form, a copy of which may be obtained — the 
Clerk of the Board on receipt of @ stamped addressed 
foolseap envelope. 

Canvassing will be held _to be a disqualification. 

G. F. STRLIN 


‘RING 
Clerk of the Board. 
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a Sonneta venue, E.C.1, 
“gond February, 1988, 9860 


Applications to be made on forms to be obtained 


a Vv » and - 
cobmrunns Sagueaer wite-auptay et tee BB required,—Address, 9839, The Engineer Office. 
monials, in envelopes endorsed *‘ Draughtsman,’’ to 9839 4 
reach the —e not later than Monday, the 7th 
day of March, : : ANTED, YOUNG SALES ENGINEER, with 
nvassing, directly or indirectly, will be a dis- und experience in Design, Operation, and Sale 
qualification. Be y of HEATING. VENTILA TING, and AIR-CONDITION- 
CHARLES N. ROBERTS, ING PLANT. Responsible post soameres initiative 
Town Clerk. and with good prospects. Replies will be trea in 
‘Town Hall, strict confidence, and must state experience, age and 
rd, remuneration required.—Address, P1085, The Engi 
19th February, 1938. 9834 neer Office P1085 A 
ANTED, FIRST-CLASS JIG DESIGNER for 
work of High Precision nature.—-Address, 


stating experience and wages required, 9840, vk ag 


neer Office. 
A*® OPPORTUNITY OCCURS for a TECHNICAL 
MAN with a London firm of Fuel Injection 
Engineers. Applicant must be a capable Draughtsman 
— em ae in Development Work ; experience of 
High-speed Engines or esearch an advantage.— 
Write. , fullest details and salary, — _ 
Engineer Office. 313 








SSISTANT ELECTRICAL ENGINEER REQUIRED 
for a large Power Station near Caleutta; must 
be single and not exceeding 30 years of age ; medical 
examination. Should possess good technical qualifica- 
tions, pestinnleny on the Electrical side, with experi- 
ence in E.H.T. Switchgear, Protective Devices, Meter 
Testing, &c. Agreement, 4 years. First 2 years, 
Rs. 650 a month; second 2 years, Rs. 700 a — 
with free auarters. —Write, Box ** L.M.,”* c¢.0. 
Bishopsgate, E.C.2 983) 





MECHANICAL ENGINEERS RE- 
QUIRED for the Kast. Applicants should possess 
the National or Higher ‘National Certificate and should 
have served a full apprenticeship at General Engineer- 
ng Works on the Maintenance, Overhaul, and Con- 
struction of Plant, or served two or more years in a 
Power Station or large Pumping Station ; they should 
knowledge of Boiler Plant, Tur- 


SSISTANT 


bines, and pumps. Age me al single men only ; 
ary per annum, progressiv: free passages out 
and home, and provident fund. benefits. —Address, 


with sopies.of testimonials (not returnable), 9851, The 
Engineer Office 9851 





SSISTANT WORKS MANAGER for Well-equipped 
A Machine Shop about 100 hands ; high-class instru- 
ments and light engineering ; practical training and 
thorough experience up-to-date Machine Tools and 
Precision Methods essential.—Write, age, experience, 
and salary, 9837, The Engineer Office. 9837 A 





SSISTANT ENGINEERS REQUIRED by Large 
A Oil Company for service in Far East and else- 
where. Age 22 to 28, unmarried. University Degree 
or equivalent qualification and some practical experi- 
ence in Mechauical Engineering Mg Cra ag 





Seley et ee ee Bee ber 4 
For continuation of Small Adver- 





tisements see page 4. 
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A Seven-Day Journal. 


Tidal Rivers in Norfolk. 


On Friday, February 18th, a conference of local 
authorities and other organisations, with interests 
in the Norfolk rivers Bure, Waveney, and Yare, took 
place at Norwich, when the possibility of providing 
barrages with locks and sluices, in order to exclude 
sea water from the rivers and so reduce the erosion 
of banks, caused by abnormal ebb and flow of tides, 
was discussed. The independent chairman of the 
conference was Sir Bartle H. T. Frere, K.C., and the 
Ministry of Agriculture and Fisheries was represented 
by Mr. A. T. A. Dobson, a Principal Secretary, and 
by Captain J. C. A. Roseveare, Chief Drainage Engi- 
neer. The proceedings were opened by Major 8. W. 
Humphery, the Vice-Chairman of the East Norfolk 
Rivers Catchment Board, who was assisted by Mr. 
M. G. Weekes, M. Inst. C.E., the consulting engineer 
to the Board. Major Humphery outlined the experi- 
ences of the Board during the last few years, which had 
led up to the consideration of the locking of the rivers 
in order to prevent the abnormal ebb and flow of the 
tides, which had been noticeable, especially during 
the last few years. Mr. Weekes stated that it was a 
feasible proposition to put barrages across the three 
rivers mentioned, with appropriate locks and sluices, 
but it was impossible to give any idea of the cost of 
the proposals until the positions of the barrages had 
been determined, and the nature of the subsoil upon 
which the locks and sluices would have to be erected 
had been determined by bore-holes. It was agreed 
that a further conference should be arranged, at 
which the engineers of the various bodies represented 
should attend. At that conference it was hoped that 
the various representatives would agree to pool their 
knowledge and decide whether it would be advisable 
to go forward with the preparation of a concrete 
scheme. With regard to the inflow of the sea at 
Horsey Island, it was reported that the village of 
Horsey had been evacuated, and that the position 
at Potter Heigham remained unchanged. 


Argentine National Elevator Scheme. 


Wits the object of improving and modernising the 
urain storage facilities in Argentina, and thereby 
ensuring orderly marketing of the grain crop, the 
Argentine Government has decided to erect a series 
of large grain elevators at the ports, to be followed 
later by a chain of smaller storage granaries through- 
out the grain-growing districts. The complete scheme 
provides for the erection of fourteen large terminal 
elevators and a large number of country elevators. 
Contracts have now been placed by the Government 
for the first group, comprising six terminal elevators 
to be erected at Buenos Aires, Rosario Sud, Rosario 
Norte, Villa Constitucion, Quequen, and Ingeniero 
White. The orders for the complete machinery 
equipment of four out of the six elevators have been 
allotted to Henry Simon, Ltd., of Cheadle Heath, 
Stockport, at a total value of approximately £600,000. 
The contract, we are given to understand, is the 
largest yet placed with a British engineering firm for 
grain-handling machinery. The four elevators 
included in the contract are Rosario Sud, 75,000 
tons; Villa Constitucion, 54,000 tons; Quequen, 
47.500 tons ; and an extension of 60,000 tons to the 
storage accommodation of the B.A.G.S. central 
elevator at Ingeniero White, which was built and 
«quipped by Henry Simon, Ltd., in 1932. The firm 
will supply the complete equipment of these four 
terminal elevators, including all grain-handling, 
storage, and cleaning machinery, grain-shipping 
machinery, and complete electrical equipment. On 
Saturday, February 12th, the Argentine Government 
tinally ratified the contracts which were adjudicated 
in May of last year. The Argentine contractors 
entrusted with the building of the six terminal 
elevators referred to have already begun the 
foundations. It is expected that the elevators will be 
in operation in from two to three years. 


The British Industries Fair. 


PRESIDING over the British Industries Fair Press 
luncheon, held in Birmingham on Friday, February 
\8th, Mr. A. H. Godfrey, Chairman of the Board of 
Management, read a letter of welcome from Lord 
Dudley, President of the Birmingham Chamber of 
Commerce, who was unable to attend. The Fair, 
Lord Dudley wrote, was now a national institution 
and an international event. In Birmingham all 
previous records for size had been broken. The area 
let to exhibitors in 1920, when the local section was 
started, was 85,000 square feet. Since then the steady 
and continued growth of the Fair had necessitated 
a number of extensions to the building, which now 
had an exhibiting area of 300,000 square feet. Behind 
the story of the growth in London and Birmingham 
alike, there were the vision and tenacity of those 
responsible for its organisation, the Birmingham 
Chamber of Commerce and the Department of Over- 





seas Trade. The growth was also. naturally attri- 
butable to the good sense of the exhibitors, many of 
whom had found it to their advantage to retain their 
places year after year. It was a matter for con- 
gratulation that the lay-out of a building in which 
twenty-five full-sized football grounds could be 
accommodated should be so well planned. | This 
year the five principal sections—Hardware, Building, 
Gas, Electricity, and Engineering—were clearly and 
effectively dovetailed into the general scheme, and 
as a further aid to the visitor, there was an ingenious 
system of coloured lighting, which showed position 
at a glance. During the next two weeks many old 
friends would be welcomed and new friends from all 
over the world made. There was no need to stress 
the value of the Fair as a meeting place and as a 
contribution to that understanding based on personal 
acquaintanceship which overcomes the barriers of 
shyness and possibly prejudice. 


British Shipbuilding Prices. 


On Wednesday, February 16th, following the 
launch of the three British submarines H.M.SS. 
“Triumph,” “ Unity,” and “ Ursula,” from the 
Naval Construction Works of Vickers-Armstrongs, 
Ltd., Sir Charles Craven spoke of present-day ship- 
building prices and their effect on employment. The 
position was, he said, that while there was still a 
shortage of men for engineering and armaments, it 
was necessary to dispense with men in the shipyards. 
When the P. & O. liner “ Strathallan ” left the yard 
in a few days’ time it would mean a considerable 
pay-off of the finishing trades on the shipyard side. 
The only passenger ship building in the yard would 
be a little ship for the Lake Windermere service from 
Lakeside to Ambleside. The position was, he said, 
rather a sad one. Many owners and chairmen of our 
great passenger shipping companies held the view 
that if they waited a little longer then they would be 
able to buy their ships more cheaply. Sir Charles 
said that he did not think that such hopes would be 
fulfilled. Steel prices were stabilised, and with 
increased wages costs coming he could not see how 
shipowners could expect to get any reduction in 
to-day’s prices. Ships were being built more effi- 
ciently than ever. The same subject was referred to 
by Mr. Henry Robb at Leith following the launch of 
the fishery protection trawler H.M.S. ‘ Mastiff.” 
Mr. Robb spoke of the general increase during the 
past few years in the quality of ships. There had 
been improvements in equipment and furnishing of 
passenger and crew’s quarters, expensive navigation 
and safety equipment had been added; _ hull 
forms were finer, with less deadweight ; propelling 
machinery was lighter and more efficient ; and there 
were additional deck and engine-room auxiliaries. 
All these things had increased cost per ton. It was 
not too much to say, Mr. Robb continued, that these 
items represented an increased cost of the present-day 
vessel over one of 1930 standards of not less than 
30s. per ton deadweight. The comparison showed the 
mistake so frequently made of judging the value of 
a ship on her price per ton deadweight. British ship- 
builders were most anxious to do everything possible 
to obtain orders for British ships, and also to increase 
their export trade. 


A North-East Coast Amalgamation. 


THE proposed scheme of arrangement and amalga- 
mation of Richardsons, Westgarth and Co., Ltd., the 
North-Eastern Marine Engineering Company, Ltd., 
and George Clark (1936), Ltd., referred to in our issue 
of February 12th, was approved at a meeting of the 
debenture stockholders and shareholders, which was 
held in London on Monday, February 21st. Mr. R. 8S. 
Middleton, the chairman of Richardsons, Westgarth 
explained the circumstances which had led to the 
arrangement, and stated that under the amalgamation 
scheme the properties and assets of the North- 
Eastern Company and Clark’s were-to be transferred 
to Richardsons, Westgarth, subject to liabilities, the 
shareholders of the North-Eastern Company receiving 
£300,000 in fully paid-up ordinary 5s. shares, in the 
reconstructed capital of the company, and the share- 
holders of Clark’s £120,312 in similar shares, the 
remaining £192,500 of the total, of £612,812 of the 
issued share capital of the company as reconstructed, 
belonging to the present shareholders of Richardsons, 
Westgarth. For repaying the existing debenture 
stocks of the three companies and the bank loan of 
Richardsons, Westgarth, and to provide further work- 
ing capital, the scheme provided for the issue of 
£500,000 of 5} per cent. first mortgage debenture 
stock, which would be offered for subscription at par. 
The board of the amalgamated company is to be 
reconstituted so as to consist in the first instance of 
eight directors, four of whom, including the chairman, 
will be nominated by the North-Eastern Company, 
three by Richardsons, Westgarth, and one by Clark’s. 
It is further proposed to form two new companies, 


+ 





which in all probability will be styled North-Kastern 
Marine Engineering Company (1938), Ltd., and George 
Clark (1938), Ltd., so that the goodwill of these com- 
panies and the connections with customers will not 
be broken or interfered with. At the meeting of the 
North-Eastern Marine Engineering Company, Ltd.. 
Lieut.-Col, H. M. Stobart stated that it was estimated 
that the profits, after charging depreciation, of the 
combined businesses for the year ending March 31st 
next, would amount to not less than £82,000. There 
would be savings in administrative expenses and he 
felt that the companies would be in a stronger position. 
If their industry was to play its part in any national 
emergency it must not only be able to maintain works 
in a state of efficiency, but retain at work the skilled 
labour, without which an engineering works, however 
well equipped, was useless. The amalgamation, he 
claimed, made for greater efficiency and capacity to 
give the utmost satisfaction to all their customers. 


An Electricity Dispute. 


A motion which came before Mr. Justice Simonds 
in the Chancery Division a few days ago is of con- 
siderable interest to large consumers of electricity 
who derive current from selected generating stations. 
It was by British Celanese, Ltd., against the Derby- 
shire and Nottinghamshire Electric Power Company. 
and related to the possibility of disastrous results 
arising in the event of a fault in the plaintiff’s Spondon 
factory. Owing to the linking up of power stations. 
and the increased plant capacity thereby applied to 
industrial apparatus, many factory owners have. 
of course, had to provide switchgear of increased 
rupturing capacity, but in this case the consumers 
refuse to stand the cost. When the matter first came 
before the court on Friday, February llth, the 
plaintiffs claimed an order that the defendants should 
only supply current to the factory from an isolated 
generator, but as the result of interviews between the 
two parties it was agreed that this could not be 
arranged. As a temporary measure, it was decided 
that the plaintiff's switches should be graded in 
conjunction with the defendant’s switches, so that 
the latter would open before those at the factory, 
and on being told of this on Friday, February 18th, 
Mr. Justice Simonds said that the matter could be 
mentioned to him again, when the necessary change 
had been made. Mr. W. P. Spens, K.C., who 
appeared for British Celanese, Ltd., explained that 
the defendants had offered to contribute £30,000 
towards the cost of installing new switches, but as 
the actual cost would be much greater, the offer 
was not accepted. Although the dispute between the 
parties was old-standing, it had been brought to a 
crisis by the Celanese people being told that unless 
they fitted approved switchgear they would be 
prosecuted by the Crown. 


Great Western Railway Electrification. 


On Thursday, February 17th, it was announced by 
the Great Western Railway Company that, in view of 
the increasing cost of steam working, it had appointed 
Messrs. Merz and McLellan, consulting engineers, of 
32, Victoria-street, Westminster, to prepare a scheme 
for the electrification of part of the company’s 
system. Further reference to this decision was made 
by Viscount Horne, in his chairman’s address 
delivered at the annual general meeting gf the com- 
pany at Paddington on Wednesday, February 23rd. 
Eord Horne said that the board was watching with 
some anxiety the upward trend of coal prices. While 
coal formed such a large proportion of the traffic it 
was clear that the railway and the coalfields could 
only prosper in unison. There was, however, a limit 
to what the railway could afford to pay. Every 
shilling of increase in price meant an additional cost 
to the railway of over £100,000 per annum, and while 
it was recognised that some increase in coal prices 
was right and proper, in order to give a decent 
remuneration to the miner, and a reasonable profit to 
the colliery owner, the recent increases represented a 
very substantial addition to the burdens which had 
to be faced in the current year. It was felt that the 
large increase in the cost of operating steam loco- 
motives made it incumbent to explore the possibility 
of effecting economies by substituting other forms of 
traction where the conditions were favourable. The 
section of the line to be reported upon is that which 
runs between Taunton and Penzance. That section, 
Lord Horne went on to say, although it was not one 
over which electrical working was likely to give such 
good results as in a suburban area, was undoubtedly 
the most suitable for immediate purposes, as it 
readily lent itself to further extensions if the experi- 
ment proved to be successful. It was, of course, not 
possible at this stage to form a definite opinion as to 
the probable result of the investigation, but any 
decision which might be arrived at could not be carried 
into effect during the current year. 
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East London Harbour Improvements. 
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Qs Friday, November 5th, 1937, the Minister of 
Finance for the Union of South Africa (Mr. N. C. 
Havenga) opened a turning basin ih the Buffalo 
Harbour, constructed in the Buffalo River at East 
London. It practically completes a great harbour 
scheme which gives the Union yet another port that 
can handle any vessel that trades to ports along the 
coast of Southern Africa. Some views of the harbour 
before, during, and after completion of the work are 
reproduced on page 222. 

The existence of the Buffalo River was first recorded 
nearly 250 years ago in the logbook of the “ De 
Noorde,” a small vessel which was sent on a voyage 
of exploration up the coast from Table Bay to 
Delagoa Bay by Governor Simon van der Stel, in 
January, 1689. The first ship ever to enter Buffalo 
River was the small trading vessel the “‘ Rex,” in 
1820, but the brig “ Knysna” was the first vessel 
ever to trade there. She brought a cargo of grain in 
1836, but she did not cross the bar, the grain being 
sent ashore in boats. 

In 1847, when the Kaffir Wars were raging, an 
important military landing ground had been estab- 
lished at the mouth of the Buffalo River. The 
entrance to the river was treacherous, however, 
blocked up as it was by a large sandbank, and until 
as late as 1858 a wagon track crossed the river vid this 
sandbank just a few yards from the open sea. Even 
as late as 1882 the sandbank remained in position. 
As the port grew and trade developed, efforts were 
made to keep the river open to shipping. A system of 
training walls was devised in 1858, whereby it was 
hoped to make use of the “scour ’”’ due to freshets, 
which were supposed to occur at regular intervals. 
After 1876, however, another freshet did not occur 
until 1905, so in the meantime, in 1886, the dredger 
‘“* Lucey’ was procured. By this time the mouth of 
the river was completely blocked up with sand, and 
the ‘‘ Lucey ” had to dredge her own channel into the 
river. From then on dredging was relied upon to keep 
a clear entrance channel into the harbour. In 1877 
the southern breakwater was started. Recently 600ft. 
have been added to this wall and by the end of 1938 
when another 400ft. will have been built, the break- 
water will be an invaluable adjunct to the harbour. 

Tt was realised as early as 1920 that if the port was 
to progress—and as the gateway to the Border, 
which is commercially one of the most important 
areas in the Cape Province, it could not help develop- 
ing rapidly—extra berthage accommodation would 
have to be provided. At times there was such con- 








vision was being dealt with on the lines of extending 
the existing wharves along the Buffalo River banks, 
and the present turning basin had not been seriously 
discussed. It was soon manifest, however, that even 
the extension of the existing wharves, to provide 
extra accommodation for ships, would not wholly 
solve the problem. The export of perishable products 
was greatly increasing, and as much of this class of 
export was carried in the mail ships, it was felt that 
the complete solution of East London’s harbour 
problem could only come when the mail ships were 
able to enter the river and not have to work cargo 
from lighters in the roadstead. 

Another matter also arose that showed even more 
clearly that the extension of existing quays was not 
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it was decided to dredge out on the west bank of the 
river the area required, i.e., 1000ft. by approximately 
200ft. A commencement was made on this section 
.ofthe work in 1928, with the assistance of the bucket 
dredgers “Sir Thomas Price,” “Agnes,” and 
“Success.” The spoil to be removed consisted prin- 
cipally of an old stone retaining bank that was con- 
structed as far back as 1863, and sand filling to land- 
wards of it. 

In the bight thus formed a timber wharf, 460ft. 
in length, to accommodate ocean-going oil tankers, 
was erected. The dredging out and the erection of 
this berthing facility was carried out at a cost of 
£51,000. Subsequently, it was decided still further 
to extend the western side of the basin by dredging 
out an additional 800ft. in a seaward direetion at 
an estimated cost of £11,000. This latter work is 
still being carried out. The provision of the oil tanker 
berth was to form the first section of the turning 
basin also, and in 1930 approval was given for the 





construction of a basin L000ft. long and 965ft. wide, 
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going to be sufficient. Certain large oil companies 
applied for bulk storage sites. These sites had to be 
near the harbour entrance, so that tankers calling at 
the port could discharge their cargo into the tanks 
through a direct pipe line from the quay. The benefit 
to the city of being an oil distributing centre was 
realised, but the problem was to find a place for the 
tankers to berth, so that there would be no danger to 
other shipping, harbour works, and goods sheds in 
case of fire. 


TURNING Basin. 


It was decided to cut away a portion of the river 





bank to make a bay that would be reasonably 
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FiG. 1—PLAN OF EAST LONDON 


gestion at the quays that some ships had to be 
double banked, while others lay outside in the road- 
stead awaiting their turn. The depth of water did 
not allow of such large vessels as the mail steamers 
entering. A method by which the largest vessels 
on the South African run would be able to enter the 
river, turn safely, and berth comfortably had also 
to be evolved. But the Union Government was slow 
to be convinced of the necessity for doing something. 
However, when shipping conditions had settled to 
normal after the Great War, it soon became obvious, 
even during the time of depression, that the shipping 
using the port was growing so great that extra harbour 
facilities would have to be provided. ; 


Wuarr EXTENSION NO SOLUTION. 


But though at this period (1926) the need, for 
extia berthage was realised, the matter of its pro- 


@ 
HARBOUR IMPROVEMENT SCHEME 


separated from the main stream of traffic in the river, 
and as near as possible to the mouth. The only land 
available for the oil sites was found to be on the west 
bank of the river. It was then suggested that when 
the bay for the oil tankers was cut it would be simple, 
by making a similar cut on the east bank, to form a 
basin which would be big enough to allow the longest 
mail ships to turn. No time was lost in getting out 
a definite scheme for the making of the whole basin. 
Together, the two bays would give a sheet of water 
at least 1000ft. square, with a depth of at least 35ft., 
with safe berthage on the western side for the tankers ; 
on the eastern side extra accommodation for other 
vessels. The photograph reproduced at the top of 
page 222 is a general view of the site of the harbour 
improvements taken in 1926, when borings were being 
put down. 





To obtain the necessary navigable water space, 
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FiG. 2—EXCAVATION AT SIGNAL HILL FOR QUAY WALL 


and the provision of a concrete quay wall 1000ft. 
in length with a minimum depth alongside of 35ft., 
together with the necessary storage accommodation, 
electric cranes, &c., and the deepening of the channel 
in the river approach. 


EXTENSION OF NEW QvUay. 


It was subsequently decided to extend the new 
quay serving the basin by a further 500ft. and provide 
the necessary equipment at a total estimated cost 
of £523,000. The expenditure originally sanctioned 
for the turning basin was £750,000, and as it was a 
former Minister of Railways (Mr. C. W. Malan) 
who persuaded the Government to undertake the 
expenditure, it is fitting that the turning basin 
has been named after him. The other expenditure 
mentioned above is additional to the £750,000. 
With the increased length of the latest mai) and 
other boats, consideration is now being given to 
the question of still further extending the length 
of the new quay by 100ft. at an additional cost 
estimated at £39,300. If this proposal is adopted 
the total length of the quay wall—that is, 1600ft.— 
will be sufficient to accommodate at one time two 
of the largest ships trading to South Africa. The 
present state of the harbour is shown in the plan, 
Fig. 1, upon which are also indicated the positions 
of the original training banks. 


IMPORTANT EXTENSIONS. 


With the lengthening of the new quay it was deemed 
necessary to dredge out an area on the west bank of 
the river, opposite the extension, with the object 
of giving further manoeuvring space for the largest 
mail boats. This work is now in progress and is 
estimated to cost £11,000. In order to afford greater 
protection to vessels entering the river, it was decided 
to extend the south breakwater by 600ft. at an 
estimated cost of £150,000. The actual deposit of 
the 30-ton concrete blocks was begun in May, 1936, 
and to date 560ft. of breakwater has been constructed. 
This has given more extensive shelter thereby giving 
a greater length of calmer approach channel, which 
allows of the entry of the larger ships without the 
necessity of deepening the channel to the depth 
previously thought necessary. To give further 
protection to the bigger vessels, it has been recom- 
mended to the Administration that the breakwater 
be extended by yet another 400ft. at an estimated 
cost of £69,500. This is now being considered, and 
if the scheme is sanctioned the south breakwater 
will finally be 1000ft. longer than it was when work 
on the turning basin was begun. 

In addition to the money that has been spent on 
the several works referred to, the Administration 
has already provided one first-class tug for the port 
and another first-class tug is expected to arrive at 
the end of the year. The cost of these two craft 
is approximately £103,000. Finally, in consequence 
of the entry into the river of the big vessels that now 
trade along the coast of the Union, it has become 
necessary to replace the old dredger ‘‘ Agnes” by a 
craft capable of maintaining the required depths of 
water on the bar. The dredging plant is being 
augmented and the Administration has ordered a 
self-contained hopper suction dredger at an estimated 
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cost of £150,000. The vessel is expected to arrive 
early this year. 


CONSTRUCTION OF Basin. 


Before any actual construction work could be 
begun on the turning basin it was necessary to clear 
the areas occupied by the harbour extension works 
of all existing jetties, sheds, railway tracks, &c. 
The work of excavating spoil from the eastern wing 





from an ordinary pile-driving frame. The. frame 
and the boilers supplying the steam to the hammer, 
together with a heaving-up winch, were placed on 
@ carriage underframe which was itself mounted 
on wheels. The whole machine could thus be easily 
moved along from one pile to the other with the 
help of crowbars. 

In order to provide sufficient level ground behind 
the new quay wall on which to erect the precooling 
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FiG. 3—CONSTRUCTION OF QUAY WALL WITHIN SUBSIDIARY COFFERDAM—FEBRUARY, 


of the turning basin was begun in August, 1930. 
Not only had the river bank to be cut back, but it 
had to be dug down to a depth of 40ft. and more. 
In order to keep out the water until this great pit 
was dug, and the quay wall constructed, it was 
necessary to build a cofferdam. In April, 1931, 
a beginning was made to drive down from a level 
just above H.W.O.S.T. a continuous row of Larssen 





store, cargo shed accommodation, construct railway 
tracks and platform facilities, and roadway at back 
of quay wall, &c., it was found necessary to excavate 
considerably into Signal Hill, the toe of which 
originally extended down to the river practically 
to the line on which the new quay wall has been 
built—see Fig. 2. The work was begun in November, 
1930, and 215,300 cubie yards of sand and rock has 








track was laid down from the turning basin up to 
the Quigney Valley. 


CONSTRUCTION OF Quay WALL. 


In order to push forward with the carrying out of 
the originally sanctioned 1000ft. quay wall within 
the main cofferdam area, it was decided to construct 
a@ subsidiary cofferdam (Fig. 3) in which a deep 
trench was excavated down into the solid rock to 











1933 


35ft. L.W.O.S.T., the required depth, and of sufficient 
width in which to build the wall. Owing to the pre- 
sence of so much rock of good quality, the original 
design for the wall was departed from. Advantage 
was taken of the solid rock face on the landward 
side by constructing a wall, the design of which 
consisted of a series of alternate piers and recesses, 


the latter being arched over (Figs. 4 and 5). 














FiG. 4-CONSTRUCTION OF 1000-FooT QUAY WALL—JUNE. 


interlocking steel sheet piling. The 60ft. piles were 
driven down to refusal on to what was estimated 
to be soft rock. At that level it was hoped that no 
hard dredging or rock breaking would be required 
after the area inside the piling had been excavated 
and flooded with the waters of the river. A wall 
over 1200ft. long was required and the average 
length of the piles was approximately 60ft. The 





piles were driven by a steam hammer suspended 


been removed. The soil was loaded into trucks and 
hauled to what is known as the Quigney Valley, 
in Fleet Street, and there deposited. Thanks to the 
material available—some 316,000 cubic yards—about 
20 acres of formerly useless ground has been 
reclaimed and brought up to the level of the 
surrounding town. In order to convey the soil 
with the least possible delay from Signal Hill to 
the disposal area, a special railway construction 








1933 


The crown of the arch was placed at a height of a 
few feet below the L.W.O.S.T. level. By this means 
hundreds of cubic yards of concrete was saved. Over 
the arches and piers was placed the concrete wall 
superstructure up to the required cope level of the 
quay. Up to December, 1937, 24,450 cubic yards of 
concrete had been placed in this wall. The cope 
of the quay is 14ft. above L.W.O.S.T. The quay is 
equipped with five 4-ton electric cranes and one 15-ton 
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crane of 60ft. radius. In the heart of the concrete 
superstructure is a tunnel to accommodate fresh 
water mains, electric power and telephone cables. 
Rail tracks, electric capstans, and shed accommoda- 
tion is also provided. 

When the quay wall and the excavation within 
the cofferdam was complete—Fig. 6—the water 
from the harbour was let in, and then commenced 
the removal of the sheet piling. The removal of the 
sheet piling had to be followed up by the complete 





dredging away of the harbour bottom in the vicinity 


elo Mga 3s ER ese 


Boat Steps ~. R 


Sunday, January 13th, 1935, to fill the area in front 
of the quay with the necessary quantity of water 
(Fig. 7). 

Additional deepening had naturally to be carried 
out in channel and approach, in connection with the 
entry of all large vessels for which the turning basin 
and new deep-water berth were specially constructed. 
During the last five years 9,020,000 cubic feet, 
equalling 12,017,000 tons, have been dredged from 
the bar entrance, and within the harbour. As a 
matter of interest, it may be stated that the cost of 


[er8ollard 


Cope Level. 





concrete blocks. have been used on the 600ft. of the 
south breakwater extension, and the total quantity 
of concrete used in making these blocks and for the 
mass concrete superstructure was 80,000 cubic yards. 

After the opening ceremony had been performed 
by Mr. N. C. Havenga, Minister of Finance, on 
November 5th of last year, the Union-Castle mail 
ship ‘Athlone Castle’ (25,500 tons) entered the 
river and was berthed at the C. W. Malan quay in 
twenty-two minutes from the time she entered the 
river. 
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of the removed pile wall down to the required depth. 
During this dredging serious delays occurred by meeting 
with several old wrecks and other bulky obstacles. 


FLOODING THE COFFERDAM. 

For the flooding of the cofferdam a specially 
designed series of sluices, having a combined area 
of about 16 square feet, was placed against the 
waterside face of the steel sheet piling below 
L.W.O.8.T. This work was carried out by a diver 
who fitted thick rubber packings between the sluice 





gate walls and the actual sheet piling. The sluices 


7 Tons at 35 Ft. 
5 Tons at 45 Ft 
54, Tons at 58 Ft 
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Fic. 5-ARRANGEMENT OF 1000-FOOT QUAY WALL 


keeping the Port of East London open by dredging 
is approximately between £40,000 and £50,000 per 
year. That is maintenance dredging only. 

The new quay accommodation in the eastern wing 
of Malan Basin is provided with up-to-date pre- 
cooling facilities of 1500 tons capacity for dealing 
with citrus fruit, meat, and so on. The cost of this 
additional equipment was £82,000. 

The extension of the south breakwater by 600ft. 
and the decision to change its direction is a major 
work, which was not considered when the turning 
basin scheme was originally put forward. The 
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FiG. 6—-SECTION THROUGH RIVER 


were kept in position by the water pressure from 
without. Slots about 5ft. in height and 12in. in 
width were burnt out of the piling immediately 
behind the valves. When all was ready the sluices 
were raised by means of a steam crane and the water 
commenced to rush in. To prevent any chance of 
the inflow of water scouring away the supporting 
bank of clay, sand, and stones on the inside of the 
piling, the water, immediately it came through the 
sluices, was led to a point at least 150ft. away by 
means of a hanging aqueduct from the adjoining 





quay wall. It took from 4.40 a.m. to 5 p.m. on 


success of this additional protection has made it 
possible for the large ocean-going liners to negotiate 
the harbour entrance. The 600ft. is now complete, 
and sanction has just been received to go on at 
once with a further 400ft., making the total length of 
the breakwater 3400ft. The recent addition to the 
breakwater is composed of 30-ton concrete blocks 
dumped pell-mell and surmounted from L.W.O.S.T. 
by a solid mass concrete superstructure binding the 
whole together. The cost of the 600ft. is £150,000, 
and the additional length of 400ft. now sanctioned 
is estimated at £69,500. A total of 4150 30-ton 








FIG, 7—FILLInG COFFERDAM—JANUARY 
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The hinterland of East London, which is served by 
the port, includes the whole of the Border Districts- 
King William’s Town, Queen’s Town, Cathcart. 
Wodehouse, Barkly East, &c., the southern portion 
of the Free State, the Transkeion Territories, and a 
portion of Basutoland. This area is approximately 
74,340 square miles in extent, with a European 
population of 260,000 and a native and coloured 
population of 1,354,000. East London is the terminus 
of the Cape Eastern system of railways, which has a 
total mileage of 1185 miles. The port is now being 
freely used by the population on the Rand. Exports 


Old Rubble Retaining Bank 
Buffalo River 

Ba, __ 4.W.0.8.T. 
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EXCAVATION 


of all kinds through East London altogether totalled 
£3,220,423 last year, while the value of imports 
through the port was £5,945,141. The wool trade is 
of paramount importance to the life of the town. 
During the year 1936 East London exported 
54,078,815 Ib. of wool, the value of which was 
£2,385,651. 

The future of the port of East London is now 
assured, and, as Mr. Havenga pointed out in his 
opening address, much of the credit goes to Mr. 
J. F. Craig, Chief Harbour Engineer of the Union, who 
as Harbour Engineer at East London from 1923. 
conceived the idea of constructing a turning basin 
near the mouth of the river and drew up plans, which, 
thanks largely to the persistent representations he 
made to the Administration, were finally adopted. 
His work was ably carried out by his successors, 
and particularly by Mr. C. le 8. Furlong, who has 
been Harbour Engineer directly in charge of the 
construction of the Turning Basin, and of the other 
new works initiated during and since the commence- 
ment of work on the basin. Acknowledgments are 
due to Mr. Furlong for his assistance in providing data 
&c., for this article. 








Tue Lare Mr. Ernest WILson.—We regret to have to 
record the death of Mr. Ernest Wilson, general manager of 
Fraser and Chalmers Engineering Works. His death 
oecurred after a short illness at the age of sixty-three, at 
Erith on February 18th. Mr. Wilson began his career 
in the General Electrie Company, Ltd., in 1892, and after 
nine years in various departments of the company in 
London, he went to the engineering works at Witton 
when they were started in 1907 to take charge of the com- 
mercial side, He occupied that position until 1918 when 
the G.E.C. absorbed Fraser and Chalmers. and he went to 
Erith as general manager. Mr. Wilson was President of the 
London and District Association of Engineering Employers, 
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Report of the Sub-Committee on 
Oil from Coal. 


No. I 


MMHE Sub-Committee appointed by the Minister for 

the Co-ordination of Defence to inquire into the 
question of the production of oil from coal had the 
following terms of reference :—‘‘To consider and 
examine the various processes for the production of 
oil from coal and certain other materials indigenous 
to this country, and to report on their economic 
possibilities, and on the advantages to be obtained 
by way of security of oil supplies in emergency.” It 
was appointed on April 26th, 1937. The following 
is an abstract of the Report. 


NATURAL OIL SUPPLIES. 


The proved supplies of petroleum, which are for all 
practical purposes the only source of supply of oil 
fuels and lubricating oils, are very unevenly distri- 
buted geographically. During recent years just over 
80 per cent. of the world’s production has been 
obtained in three countries, U.S.A., with 60 per cent., 
Russia with about 11 per cent., and Venezuela with 
about 9 per cent. There are only seven countries 
with a production in excess of 5 million tons per 
annum, and out of a total world production of 245 
million tons in 1936, these seven countries accounted 
for 226 million tons. All the important nations of the 
world, except the U.S.A. and Russia, are dependent 
mainly on imported supplies to meet their needs for 
petroleum products. 

Particulars of the oil imports into this country, 
classified according to products, for a series of years 


industry reached its maximum output of 3} million 
tons of shale in 1913. 

In 1936, 1,407,000 tons of shale were produced, and 
the average yield per ton was about 22 gallons of 
crude oil. In addition, 38 lb. of sulphate of ammonia 
per ton were obtained. The total yield of liquid 
products amounted to 78,900 tons, or about 21 million 
gallons. The quantities of the several products were : 


Tons. 
Motor spirit and naphtha A eT Te 
Light shale oil ... Ds pe PTE IS 2,550 
Diesel oil, for road vehicles Face. lal gaa pt at 
Gas oil gee. Nideil. PEP aad tincd] deed ieae* sede 1,950 
Fuel oil SEA Og eh the Re Ne eS 2,500 

78,900 


In addition, 8000 tons of paraffin wax and 2400 
tons of coke were produced. 

Those responsible for the industry have stated 
that, if the preference is maintained, it will probably 
in time again be able to increase considerably its 
production. If, on the other hand, the preference 
were withdrawn, or materially reduced, it appears that 
the industry would once more be in a very parlous 
condition. 

Gas and Coke Oven Industries.—Both industries 
carbonise the coal they use at high temperatures; 
both obtain gas, coke, and tar as products. But the 
gas industry being primarily concerned with the 
supply of gas for purposes of light, heat, and power, 
aims at the largest practicable yield of gas ; while the 





are given in Table [ :— 


coke oven industry, primarily concerned with the 


In practice, therefore, the maximum yield of oil 
products is not made available in normal times. 
The statement in the preceding column gives par- 
ticulars of the production of crude benzole during the 
past three years and the output of refined products 
therefrom. These particulars were obtained from 
official statistics collected under the provisions of the 
British Hydro-carbon Oils Production Act, 1934. 


motor fuel was a helpful contribution to the needs of 
this country, it represented only 4 per cent. of the 
total requirements. 

The following table shows the production by the 
combined industries and the exports and home con- 
sumption of creosote for the years 1931 to 1937 :— 


Home 

Year. Pro- Exports.* _ consump- 
duction. tion. 

(Million gallons) 

CL ae ee | Sen, - eee | 
a eS aes ae iahecs tears 
ee eee oe se 
1934 . 70 20-3 49-7 
NGBE .. si2; niaeti-..: ven: pee aphy <a 47-8 
1936 Rane ken? MRM en =o: AD 
1937 (provisional) - on ae 


The production of tar at gasworks and coke ovens amounted 
in 1936 to 388 million gallons, or an average of about 10 gallons 
per ton of coal carbonised. 

* Exports to the United States of America represented from 
one-half to two-thirds of the total. 

There is no doubt that the existence of the pre- 
ference, and especially the guarantee of a preference 
over a period of years, has led to an increase in the 
recovery of benzole in both industries. The guaran- 
teed preference on home-produced motor spirit has 
opened up a new and substantial market for creosote 
for treatment by hydrogenation and this has led to a 
great improvement in its market value for all pur- 
poses. The assistance thus given by the preferences 
on home-produced oils has therefore been of material 
help to these two important industries and has 
resulted in an increase in the production of oil fuels. 
Low-temperature Carbonisation.—In many ways the 





- Tas_e 1.—Imports of Crude Oil and Refined Liquid Products into the United Kingdom. 





(Statute 6 tons. ) 
































| 
Jan.—June, j } } | 
1937 1936. 1935. 1934. | 1933. | 1932. 1931. | 1930. 1925. ' 1920. 1913. 
| (provisional).| | i 
———— - _ _ ——< — — ae = —E siesceatlindauine j —E } —" | —_ 
Crude oil } 970,436 | 2,046,978 1,954,064 1,904,022 1,570,587 1,474,008 1,377,480 1,843,872 2,276,329 16,721 | 4,436 
—_ annie attains ee ess a ee es as Oe ES Sy SS" eee Fae -_ os — ee 
Retined products } | j | 
Kerosene... ore 383,018 | 761,247 | 685,582 | 791,048 661,598 774,002 | 967,666 877,830 505,891 574,828 | 561,219 
Motor spirit : 2,380,917 4,227,144 | 4,103,450 | 3,752,938 3,577,047 3,237,183 | 3,017,352 | 3,182,031 1,349,447 689,702 | 336,193 
Other spirit ; 19,957 62,912 53,772 | 65,856 50,988 49,714 | 60,390 | 60,997 20,203 46 1 
Lubricating oil ... ¥ 220,684 471,773 413,612 | 413,490 410,255 345,234 390,125 407,751 337,447 423,660 271,850 
Gas oil ... F ron iy 290,156 436,078 | 431,509 521,973 454,777 388,467 | 340,165 | 523,291 290,610 214,259 } 263,799 
Fuel oil ite PF 1,353,888 2,710,098 2,621,410 | 2,673,727 2,235,879 1,973,753 | 1,943,256 | 1,964,356 1,337,959 1,391,084 380,249 
Other sorts... ‘ 1,196 1,753 1,838 | 4,282 1,025 2,633 806 | 934 681 287 97 
Total refined products . 4,649,816 8,671,005 | 8,311,173 8,223,314 7,391,569 6,770,986 6,718,760 | 7,017,190 3,842,238 3,293,866 1,813,408 
Grand total.. 5,620,252 | 10,717,983 | 10,265,237 10,127,336 8,962,156 8,244,994 8,097,240 8,861,062 6,118,567 3,310,587 * 1, 817 7,844 
| 


In the case of Great Britain there has been an 


supply of metallurgical coke to the iron and steel 














increase in imports between 1920 and 1936 of over 
230 per cent. Between 1920 and 1925 the increase 
was 83 per cent.; between 1925 and 1930, 49 per cent.; 
and between 1930 and 1936, 22 per cent. 

The Committee have addressed themselves to the 
question whether there is any likelihood of the 
demand outstripping the supply in the near future 
to such an extent as to bring about a substantial rise 
in prices. The possibility of such a rise in world prices 
has been brought forward by certain witnesses when 
advocating various processes. The Committee have 
obtained opinions from a number of responsible 
quarters, and the general view seems to be that there 
is little likelihood of a substantial advance in the near 
future. 


PropUCcTION OF Om FROM HOME SouURCEs. 


Natural Petroleum.—It has been for some years the 
policy of his Majesty’s Government to encourage the 
search for natural petroleum in this country, but so 
far the quantities discovered have been negligible. 
The Committee have taken note of the renewed 
activity which is being displayed in this direction, and, 
while it is possible that increased supplies may be 
found, they do not consider the position is as yet 
sufficiently clear to warrant them taking such a 
possibility into account as a factor affecting their 
conclusions. 

Shale Oil. —I1t is extremely difficult to make a 
reliable estimate of the quantity of shale available, 
owing to the variations in quality and thickness of 
seams from place to place. Economic factors also 
control the quantity it is practicable to work at any 
given time. An estimate published in 1918 by H.M. 
Geological Survey, and based on economic conditions 
existing during the ten years preceding 1914, arrived 
at a probable reserve of 482 million tons in the counties 
of Midlothian, West Lothian, Lanark, and Peebles. 
Since this estimate was made, however, exploration 
has proved certain areas to be barren, while the 
change in economic conditions has completely altered 
the economic basis of the figures. Thus there is a 
very much smaller reserve than was thought to exist, 
although enough amply to justify development under 
suitable economic conditions. About 20 per cent. by 
weight of the shale is converted into oil products, &c. 
After a steady expansion over a number of years, the 


industry, endeavours to secure as large a yield of coke 
as is feasible, although the sale of surplus gas to the 
gas industry is becoming of some importance. In the 
case of the gas industry, the coke and tar therefore 
are by-products, and in the case of the coke oven 
industry, the gas and tar fall into that category. The 
capacity of the gas and the coke oven industries to 
provide supplies of oil products is governed by the 
demand for their principal products. 

On the basis of the tonnage of coal carbonised, 
98 per cent. of the coke ovens scrub their gas for 
benzole, and the average yield of crude benzole 
during recent years has been just over 3 gallons per 


Production of Crude Benzole During the Past Three Years. 





l 
| 1934. | 1935. 1936. 





Total quantity of coal carbonised at! 
gasworks and coke ovens, million| 





tem Sa A ON ORONO SG-S 39-1 
Crude benzole produced, thousand) 
gallons— | | 
By gas stripping at gasworks ... 13,590 | 17,260 | 20,160 
By gas stripping at coke ovens ...; 48,130 | 51,570 | 58,910 
By distillation of tar ... , | 3,400 | 3,500 | 3,900 
Total... ... ... ... «| 65,120 | 72,330 0} 82,970 





| 


Refined products, thousand gallons 





Motor spirit 39,270 | 44,573 | 51,190 
90’s benzole sic a “y 2,165 | 1,957 | 2,179 
GPG cus kes ee a 1,523 | 1,663 
Pure benzole wii oer VE 2,210 | 2,652 
Pure toluol . wedi s Fesueciemes (reac Tae 1,550 1,743 
Xylol, naphthas, a oe ee | 5,257 5,290 
1 
Teter Fe ek eS 57,070 | 64,717 





ton of es cadtibaiebid “On the present basis it is 
doubtful if a much larger production of benzole can 
be expected from the coke oven industry, although, 
as modern installations replace old, and technique 
develops, some improvement will take place. In the 
case of the gas industry there has been during the 
past few years a steady increase in the production of 
benzole. In 1936, however, on the basis of the ton- 
nage of coal carbonised, only 47 per cent. of the gas- 
works recovered benzole, while the average yield was 





low-temperature carbonisation industry is closely 
allied to the gas and coke oven industries, although the 
coal, as the name of the process suggests, is carbonised 
at considerably lower temperatures, generally within 
the range 550 deg. Cent. to 700 deg. Cent. The main 
product of the low-temperature carbonisation process 
is a semi-coke which is suitable for burning in 
domestic grates, and its other yields are by-products. 
The following table gives the quantities of coal 
treated at low-temperature carbonisation plants, and 
the total and average yield of products, for the years 
1933-36 :— 
(i) Total Quantities. 


Unit. 1933. 1934. 1935. 1936. 


Coal treated, tons .... 317,703 284,242 *327,112 *364,305 
Products— 
Semi-coke, tons ... 222,245 220,793; 260,358 287,133 


Tar, gallons... - 4,899,820 4,693,832 | 5,298,404 6,339,786 
Gas,+ 1000 cubic 


feet ... ...  ... 2,112,195 1,479,900 | 1,658,006 2,043,016 
Crude spirit from | 
gas, gallons... 741,177 767,438) 878,079 1,095,799 


(ii) Production per Ton of Coal Throughput for Processes wi hich 
Carbonised Coal Only. 








} 
Semi-coke,ewt. .... 14-0 15-5 | 15-9 15-8 
Tar, gallons ... ... 15-4 {| 16-5 | 16-2 16-9 
Gas, therms ..._ ... 34-4 33-3 | 32-3 31-2 
Crude spirit from | 
gas.j gallons... 2-68 | 2-89 | 2-93 | 2-94 





* In addition, 6736 tons of tar and oil were distilled in 1935, 
and 13,500 tons in 1936, at plants where mixtures of coal and oil 
or tar were processed. 

} The yield of gas varies widely according to the process and 
the kind of coal treated. 

t Spirit is not ‘‘ scrubbed ” from the gas at all plants. These 
figures are related only to the plants where crude spirit was 
extracted from the gas produced. 


The quantity of refined motor spirit produced by 
low-temperature carbonisation is about 2 to 3 gallons 
per ton of coal. (A further 1} gallons can be obtained 
from the tar.) The yield of tar may be as high as 
18 to 20 gallons per ton of coal treated. From this 
tar, as has been mentioned above, 1} gallons of motor 
spirit can be obtained by distillation. The remainder 
of the tar may be utilised in three ways :— 


(1) It may be consumed as a heavy boiler fuel. 





2} gallons of crude benzole per ton of coal carbonised, 








as compared with just over 3 gallons at coke ovens. 


(2) It may be distilled until pitch is yielded. By 


While production in 1936 of 51 million gallons of 
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this method 103 gallons of light fuel oil and 80 lb. 
of pitch are obtained. The light fuel oil so produced 
is not by itself suitable for Diesel oil, but can be 
made so by adding pro-knock compounds. 

Light tar produced by low-temperature carbonisa- 
tion contains a higher proportion of tar acids than 
tar produced by high temperature processes, and 
there is a gradually widening market for this class 
of product. 

(3) It may be treated by hydrogenation, and will 
then produce from I4 to 15 gallons of motor spirit. 


From the figures quoted in the table it will be seen 
that the low-temperature carbonisation method is 
first and foremost a coke-producing process, and that 
in consequence its commercial value is dependent on 
the possibility of disposing of the coke. This was 
accepted by the representatives of the Low Tempera- 
ture Coal Distillers’ Association. . The coke at present 
produced finds a ready sale, in spite of the fact that 
the price obtainable per ton is much in excess of that 
of gas coke, and higher than that of best house coal ; 
while this is an encouraging feature, the evidence laid 
before the Committee led them to the conclusion that 
there is at present no assurance that there will be a 
really large market for such a highly priced fuel. 
Representatives of the coal industry itself were very 
doubtful if any advantage would be gained by that 
industry, if a large increase in the manufacture of 
coke by low-temperature carbonisation were to take 
place. The coal which is required for low-temperature 
carbonisation is a cheap grade of small coal, and this, 
after conversion into coke, would be sold to those 
householders who had previously bought household 
coal. At the present time the household coal side of 
the coal industry is the most remunerative, and the 
net result would be the diminution of this trade and 
of the total receipts of the industry, as the sales of 
low-temperature coke increased. In the view of the 
Committee, low-temperature carbonisation must, in 
the light of existing information, be ignored as a 
possible major source of indigenous oil supply. 

HYDROGENATION. 

The hydrogenation process differs fundamentally 
from the processes just described, in that the sole 
object of this method when treating coal is the pro- 
duction of oil. No important products are obtained 
which compete with coal, or with its by-products such 
as gas and coke, and the successful economic develop- 
ment of the process on a large scale would open up 
an entirely new field for the use of coal. This is a most 
important factor in the consideration of the relative 
merits of the various processes. A mixture of coal 
and tar, or tar only, can also be converted to oil by 
this process. 

Operations at Billingham.—The Billingham plant 
was originally intended to deal with coal only and to 
have a rated output capacity of 100,000 tons (30 
million gallons) of motor spirit. It was subsequently 
decided to include provision for the treatment of coal 
tars to the extent of 50,000 tons of petrol per annum, 
thus making the capacity 150,000 tons (45 million 
gallons) of petrol. The quantity of coal which was 
then expected would be required for the plant when 
in full operation is stated to be as follows :— 

Tons. 
(a) Coal hydrogenation— 
*For processing... 
For all other purposes : 


(steam, power, nardoeges 
duction, &c.) 


150-200,000 


pro- 
--- 300-350,000 





i ~ 500,000 
7(6) Tar oils hydrogenation— 
For steam, power, dahil - 
duction, &c. : a 100,000 
Total ... 600, 000 


* The exact quantity depends amongst other things, on the 
ash and moisture content of the coal. 

t In addition about 60,000 tons of tar oils are required. 

This gives for the coal hydrogenation 1 ton of petrol 
for each 1} to 2 tons processed, or for each 5 tons of 
total coal used. 

The spirit produced by the plant is of a high grade 
and during the last few months an octane rating of 75 
has been achieved. This is a high standard for a 
straight or undoped petrol. The Committee made 
inquiries as to the possibilities of obtaining other oil 
products by the hydrogenation process. The views 
of Imperial Chemical Industries, Ltd., were as follows : 


* Diesel Oil. 

“* Oils suitable for engines up to 1000 r.p.m. have 
already been made without modification of the 
present process. Such oils are not, except when 
doped, as suitable for high-speed Diesel engines, 
such as are used in road vehicles, as Diesel oils 
made from paraffinic crude oils, but are superior 
to the aromatic oils derived from carbonisation 
processes, or made by hydrogenation with less 
effective catalysts than those available to companies 
forming International Hydrogenation Patents, Ltd. 
Approximately half the output of a hydrogenation 
plant could be made as Diesel oil (the other half 
being petrol). The yield and cost of Diesel oil 
would be similar to that of petrol. 

* Fuel Oil. 

“The heavy oil fraction of the crude products 
from coal is generally suitable as a fuel oil. Care is 
necessary to obtain the absence of asphaltic solids, 
which have given some trouble in recent samples. 
About one-third of the output of a coal hydro- 





genation plant could be obtained as fuel oil, the 
remainder being petrol or petrol and Diesel gil. 
Owing to the low hydrogen content of the fuel oil, 
the cost is substantially less than that of petrol, 
and our calculations have indicated that, fuel oil 
would be profitable if a realisation of very approxi- 
mately £7 to £8 per ton could be obtained. 


* Lubricating Oil. 
“Present indications are that lubricating oil 
cannot be made by the direct hydrogenation of 
bituminous coal or tars. Possible methods of 
manufacture are: polymerisation of unsaturated 
hydrocarbon gases made from the gaseous hydro- 
carbons which are by-products to the process, and 
the manufacture of synthetic oils from the light 
oils made by hydrogenation vid chlorination and 
condensation, similar to the methods used in the 
Fischer process to build up lubricating oils from the 
crude product. Information on both these possi- 
bilities is too scanty to give even indications of 
yields or cost.” 
At present, therefore, it appears to be clear that the 
hydrogenation process must be regarded as most 
suitable for the production of high-grade spirit. 

If a new hydrogenation plant were to be built it 
would have to be designed to use coal only, as there 
are not available supplies of creosote or low-tempera- 
ture tar in sufficient quantities to provide for another 
mixed coal and tar plant. The plant would have a 
capacity of 150,000 tons of petrol, as Imperial 
Chemical Industries, Ltd., regard this size as the 
minimum from an economic point of view. The 
capital cost of such a plant (to include land, offices, 
site development and design charges, research 
charges essential for this new plant, working capital, 
interest during construction, and fees payable to the 
International Hydrogenation Patents, Ltd.) is esti- 
mated by Imperial Chemical Industries, Ltd., at 
£8 million, made up approximately as follows :— 

£ t 
Cost of plant, materials, Kc. 
General services and work- 
shops... eS 
Boilers andj powe er r plant .. 
Gas-making, purification, and 
compression 
Hydrogenation plant and re- 
finery | eee 


1,035,000 
1,570,000 


1,762,000 


2,800,000 


7,247,000 
Sundry charges— 
Research during construction 
Interest during construction } 
Working nl eae aes 
I.H.P. fee é iv ere 


750,000 


£7,997,000 
Say, £8,000,000. 


This estimate takes into account the increased cost of 
materials since the Billingham hydrogenation plant 
was built, and incorporates all the latest technical 
improvements. 

In considering the costs (of production) it is neces- 
sary to include a charge in respect of depreciation and 
obsolescence of works and plant. The term “ depre- 
ciation ’’ is intended to cover the physical wear and 
tear of the plant, &c., which cannot be made good by 





maintenance expenditure or by expenditure on 
renewals of the component parts of the plant as and 
when they wear out. The charge for ‘‘ obsolescence ”’ 
is one that requires to be superimposed upon the charge 
for depreciation ; obsolescence being the loss of value 
due to the fact that, before a plant is physically worn 
out, it may be uneconomic to work in view of varying 
circumstances, such as the fact that more up-to-date 
and efficient plant can be installed in its place. Other 
causes which in the present instance may create 
obsolescence of the plant are improvements in the 
quality of the products demanded by the market and 
the fact that the commercial prospects of the hydro- 
genation process rest on the extent and duration of 
the preference on home-produced oil. 

Considerable discussion took place with the repre- 
sentatives of the company on this subject and the 
company considered that, in view of all the circum- 
stances, it would not be unreasonable to charge in 
respect of depreciation and obsolescence combined 
such an annual sum as would write off the whole of 
the capital expenditure within a period of ten years as 
amaximum. The Committee felt it desirable, how- 
ever, to have an alternative estimate made which 
ignored the probable factor of obsolescence and had 
regard to depreciation only. They therefore asked 
the company to prepare such a calculation, and this 
showed an average life; taking the works and plant 
as a whole, of twenty years. The company, in furnish- 
ing this data, however, made it quite clear that they 
could not accept such a calculation as giving an 
adequate charge. 

The estimated results of operations on a new plant 
thus calculated are shown below. The figures are set 
out in two columns, the first column dealing with a 
calculation for the depreciation of the plant on the 
basis of a twenty-year life (7.e., with no provision for 
obsolescence), and the second column on the basis 
of charge for depreciation and obsolescence combined 
sufficient to write off the plant within ten years. 

Pence per gallon. 
Assumed average realisation price at 
works (assuming the existing rate 
of preference of 8d. per gallon) ... 
Deduct 
Works cost, 
overheads). 


12-00 . 12-00 
(including works 
as C10" -<: 7-20 
Works profit before providing for 
depreciation and obsolescence 
Deduct— 
Provision for depreciation at 5 per 
0 ROE ee Pore 2-13 
Provision for depreciation and 
obsolescence at 10 per cent. 


4-80 


Profit after charging depreciation ... 2-67* ... 
Profit after charging omnes and 
obsolescence ... alt — ... 0-53* 

* On the capital salened aol the cntinnabed production of 
spirit, 2-67d. would represent a return of about 6} per cent. 
and 0-63d. about 1} per cent. 

It may be noted that in preparing this estimate 
coal has been charged at prices between 14s. and 17s. 
per ton, depending on the qualities. An additional 
ls. per ton on all coal used involves an increase of 
0- 16d. per gallon to the cost of petrol. 

(To be continued.) 








The British Industries Fair at Birmingham. 


SOME NEW DEVICES, 


MACHINES AND DEVELOPMENTS. 


No. II. 
(Continued from page 199, February 18th.) 


GENT AND Co., Lip. 


We have chosen for illustration in the accompany- 
ing engraving, Fig. 14, a coding syren unit, to 
be found on the stand taken by Gent and Co., 
Ltd., of Leicester. These syrens are extensively used 
for fire alarm purposes, for “ start and cease work ” 
signals, for use on harbours and moles, and during 
recent months in connection with air raid warnings. 
A number of such syrens are employed on the Firth 
of Forth and other important seaways. The arrange- 
ment is mounted as a unit with a 2 H.P. electric 
motor for driving purposes and can be used for 
morsing and coding in addition to the warning duties 
enumerated above. 

Directly driven by the motor is a l4in. diameter 
dynamically balanced aluminium rotor, which revolves 
at a speed of 3000 r.p.m. The driving shaft passes 
through a cast iron gear-box, wherein are housed 
worm gears which operate a coding cam situated 
outside the gear-box. For long codes a masking cam 
is used, in addition to the usual coding cam. A lever 
which rests on the cam is allowed to be pulled down 
by a spring as the cam revolves. This lever separates 
a number of curved vanes which constitute the 
“ stator,’ moving them down to within 0:015in. of 
the rotor. The lever simultaneously opens a fan, 
allowing air to be sucked through the rotor and stator 
system, thus producing a loud signal. The cam is 
capable of producing a series of codes, varying in 
duration from 15 sec. to 2 min. 

The firm is well known for the manufacture of all 
types of instruments, particularly clocks, chrono- 





meters, and a variety of alarm and call signalling 
apparatus. Amongst the range of oil and liquid level 
indicators will be shown an instrument which is 
operated directly from A.C. service mains, and is 
continuous in action, as opposed to the step-by-step 
method. The instrument is composed of two parts, 








ts 
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Fic. 14—MoOTOR-DRIVEN SYREN—GENT 


the transmitter and the indicator. The transmitter 
float is connected mechanically by chain over sprocket 
wheels to a soft iron core, on which is wound the 
secondary coil of a transformer, the primary of which 
is connected to the A.C. mains. A movement of the 
float is thus communicated to the secondary coil and 
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produces variations in voltage across it which are 
proportional to the vertical movement of the float. 
The indicator consists briefly of a moving coil volt- 
meter calibrated to read directly in feet and connected 
in series with the secondary winding of the trans- 
former mentioned above. The apparatus does not 
depend on the use of contacts or relays, nor, it is 
claimed, can breakage or interference with the lines 
throw the transmitter and indicator out of step. A 


further advantage is claimed in that the resistance of 


the lines can be comparatively high. The transmitter 
opened up for inspection is illustrated in Fig. 15. 

















Fic. 15—LiquipD LEVEL INDICATOR-—GENT 


Another type of liquid level apparatus is the 
* Tangent ” audible telephone indicator. One of the 
difficulties of water engineers in connection with 
indicating apparatus is the heavy cost of running a 
special line from the reservoir to the office or engine 
house. With the new arrangement the reservoir is 
fitted with special apparatus which the Post Office 
will connect up as if it were an ordinary subscriber’s 
telephone. If it is required to know the level of the 
water, it is only necessary to ring up the reservoir, 
when the instrument automatically answers the tele- 
phone and informs the listener of the depth of water. 
The transmitter consists of four units, comprising 
the usual] float and a special contact mechanism, a 
relay mechanism, an electro magnetic device for 
raising the hand-set from the switch hook of the 
telephone, and a metal-clad relay, approved by the 
Post Office, for direct connection to the telephone 
extension bell terminals. The method of operation 
consists in putting through a call to the reservoir 
telephone in the ordinary manner. This call operates 
the telephone bell at the reservoir end, and simul- 
taneously operates the metal-clad relay connected 
to the extension bell terminals. This relay then sets 
into motion the special relay mechanism and trans- 
mits so many pulses on one audible signal tone, 
corresponding to feet of water, followed by further 
impulses of a different tone, corresponding to inches 
of water. These code signals are repeated as often 
as desired up to ten times. After a series of codes has 
been transmitted, the apparatus automatically 
resumes its normal position. It will be noted that no 
special outdoor wiring is necessary, and also that 
information as to the liquid level can be obtained 
from any place on the Post Office telephone system. 

THE TARPEN ENGINEERING Company, Lp. 

A new single-cylinder small two-stroke cycle indus- 

trial petrol engine is on view on the stand taken 

















FiG. 16—-PORTABLE GENERATING SET—TARPEN 


by the Tarpen Engineering Company, Ltd., of Balfour 
House, Finsbury-pavement, London, E.C.2. The 
engine, which weighs only 24 1b. complete with fly- 
wheel, carburetter, and ignition equipment, has a 
bore of 50 mm. and a stroke of 50 mm., and develops 
1 H.P. at 2500r.p.m. Cast iron is used for the cylinder 
and cylinder head, both of which are provided with 


fins for air cooling. The crankshaft is of nickel steel, 
heat treated with a ground finish. Cast in aluminium, 
the crank case is provided with long self-lubricating 
crankshaft bearing bushes in each half. A cast iron 
piston, with two rings, is mounted on a phosphor 
bronze bush on the small end of the connecting-rod. 
The last named is made from a nickel-chrome steel 
stamping, hardened and ground, and is furnished with 
a roller bearing big end. A simple system of lubrica- 
tion, using oil mixed with petrol, is employed, and 
ignition equipment consists of a fly-wheel magneto, 
which is totally enclosed to prevent the entry of dirt 
and dust. 

Additional equipment consists of a cooling system 
operated by a fan cast in one piece with the fly-wheel, 
which forces air between the cooling fins and a cast 
aluminium cowl, and also a governor, which acts in 
conjunction therewith, a half-gallon capacity fuel 
tank, a silencer, and a cast aluminium base for mount- 
ing the unit on the floor or elsewhere. Complete as 
described above, the total weight is 42} lb. 

We illustrate in Fig. 16 an application of this 
engine in the form of a portable generating set, with 
an output of 400 watts at 110 volts. The generator 
is fitted with a dynamically balanced armature, and 
is claimed to be of waterproof construction. Both 
engine and generator are mounted on a chassis- 
fitted with two rubber-tired wheels and a handle 
for manceuvring purposes, the exhaust silencer form- 
ing an integral part of the chassis. Through a flexible 
coupling the drive is taken directly to the generator, 
and governing is effected by means of an automatic 
electric arrangement, connected to the throttle, 
whereby the power of the engine is controlled to suit 
the electrical requirements. 


TAYLOR AND CHALLEN, LoD. 


We illustrate in Fig. 17 a crank press of 100 tons 
capacity, which forms one of the exhibits of Taylor 
and Challen, Ltd., of Birmingham, at the Fair. A 
patented attachment is fitted to the press for the pro- 
duction of articles of hot brass work, having four cores 




















FiG. 17—100-TON CRANK PRESS—TAYLOR,a 


at right angles, such as taps, &c. It has a stroke 
of 8in. and the running speed is 60 strokes per minute. 
The machine is fitted with the firm’s well-known 
design of key clutch, which has recently been 
improved, and it is driven through single gearing 
from a back shaft running in ring-oiled bearings. 
Other points to be noted with regard to the press 
itself are the long slide, with its provision for a top 
extractor, and the crankshaft, which is designed with 
the webs concentric with the journals, so that it is 
supported on the main frame close up to the sides of 
the connecting-rod, thus, it is claimed, eliminating 
spring from the press. 

The four-core attachment consists of three sub- 
sidiary punch slides and a toggle operated vice. 
The two dies—corresponding to the two halves of a 
mould in casting—are split vertically. One die is 
fixed in the vice block, while the other is carried on a 
toggle slide, so that it can be moved’ back for the 
extraction of the finished article. The vice block and 
toggle links are machined from solid steel slabs or 
forgings. By a special arrangement the two dies are 
pinched tightly together at the moment of applica- 
tion of pressure, so that no flash is formed. Of the 
subsidiary punches, two enter from each side and 
are operated from the main slide; the third enters 
from below, worked by a toggle mechanism from the 
crankshaft. All three subsidiary punches are timed 
to enter the space enclosed by the dies before the 
punch carried on the main slide descends. The three 
punches then dwell while the main punch exerts 
pressure on the hot billet, causing the metal to fill 
up the space between the dies and punches. The four 
punches then recede together, leaving the article free 
for extraction. 

Another press shown on the stand is a friction screw 





press of 70 tons capacity, which is suitable for the 





rapid production of stampings in hot brass and similar 
work. As can be seen in the accompanying engraving, 
Fig. 18, the frame is a heavy iron casting, which is 
reinforced by two shrunk-in tie bars of forged steel. 
These tie bars are placed close in to the centre of the 
press, so that they are in the best position for counter- 
acting any stresses which cause deflection under load. 
The fly-wheel (of small diameter, since the machine 
is for high-speed work) is carried on a screw made 
from nickel steel. A brake brings the fly-wheel to 








FIG. 18—70-TON SCREW PRESS—TAYLOR 


rest at the top of the return stroke. The greatest 
stroke obtainable is llin., but it can be adjusted for 
position, so that a stroke suitable for the work in 
hand is obtained. A mechanical extractor is fitted 
for ejecting the finished article from the bottom die. 
It is arranged so as to perform the extraction during 
the early part of the up stroke, then to trip auto- 
matically and fall back, so that the bottom die is 
clear to receive the next billet. Other features of the 
press are the long guides and the simple operating 
¥: 

Other exhibits shown by the firm are a small auto- 
matic coining press, a 40-ton geared open front press, 
an automatic notching press for chain wheels and 
sprockets, and an automatic notching press for the 
production of small stator stampings. 


Ruston anp Hornssy, Ltp. 


WE have previously described in these columns the 
horizontal ‘‘ Thermax ” boiler made by Ruston and 

















FIG. 19—VERTICAL ‘“‘“THERMAX"' BOILER—RUSTON 


Hornsby, Ltd., of Lincoln ; therefore we have selected 


for illustration in Fig. 19 the vertical pattern 
“Thermax’”’ boiler, which is on view on the 


stand taken by the firm at the Fair. This boiler is 





THE-ENGINEER 


Fes. 25, 1938 








one of a range which is made in sizes suitable for 
evaporative capacities from 500 1b. to 6000 lb. per 
hour. It is claimed that the boiler is more efficient 
than the ordinary pattern vertical cross tube boiler, 
as a consequence of the arrangement of nests of water 
tubes placed across the upper part of the fire-box. 
These tubes are in the path of the gases in their 
upward passage and abstract from them a greater part 
of the heat than is otherwise possible. Rapid steam 
raising is said to be a feature of the arrangement, for 
the tubes are slightly inclined to the horizontal, thus 
enabling steam to escape easily and- causing rapid 
water circulation. All pressure parts of the ‘‘ Ther- 
max” boiler are of circular cross section, resulting 
in a minimum of stress. 

In addition to the boiler described above, the firm 
is showing the horizontal pattern ‘ Thermax ” 
boiler, examples of air receivers for the storage of 
compressed air, and representing the special welded 
and riveted work carried out at the Ruston boiler- 
works are some welded pipe bends, typical of a 
range of pipes, bends, and tees. which are manu- 
factured in any diameter in fin. steps between 12in. 
and 2Cin. 

W. CANNING AND Co., Lip. 


We illustrate in Fig. 20 an entirely new polishing 
machine which is on view on the stand taken at the 





burner. Birmingham Electric Furnaces, Ltd., claim to 
be the first firm to apply this particular type of burner 
to a furnace of this kind, and the exhibit is new only in 
this respect, as the company has manufactured belt 
conveyor furnaces for bright annealing and brazing 
for many years. The furnace comprises, as usual, a 
series of tunnel-shaped chambers, joined together in 
the order of an entrance chamber, a heating chamber, 
a cooling chamber, and an exit chamber. Through 
this series of chambers a nickel-chromium alloy wire 
mesh conveyor belt passes continuously, carrying 
the work to be treated. As all the chambers are 
filled with the gases produced by the ammonia 
burner, all air is excluded, and oxidation of the 
material is prevented. 

The ammonia burner operates by dissolving 
ordinary anhydrous ammonia into its constituents, 
nitrogen and hydrogen, by passing it over a heated 
catalyst. A certain amount of air is then added and 
the hydrogen burned to form water vapour, which is 
immediately removed by a drying agent. This com- 
bination naturally introduces a quantity of nitrogen 
from the air, and thereby increases the total volume oi 
gas produced. The gas admitted to the furnace escapes 
slowly at either end of the continuous tunnel, and 
the escaping gases are collected and returned to the 
burner where they are mixed with fresh gas produced 





in the cracker. Any air entrained by the returning 








FIG. 20—AUTOMATIC POLISHING MACHINE—CANNING 


Fair by the well-known firm of electro-plating engi- 
neers and chemists, W. Canning and Co., Ltd., of 
Great Hampion-street, Birmingham, 18. Suitable 
for polishing small circular articles, such as lamp rims, 
hub caps, and so forth, the machine comprises a 
horizontal rotating indexing table fitted with five 
chuck spindles. The spindles are rotated either by 
geared connections to the internal mechanism or, 
alternatively, by the action of the mops or brushing 
wheels. In the last-named case an independent brake 
is provided at each polishing station, which can be 
adjusted to suit the particular class of work. The 
chucks and tables are held stationary in their loading 
and unloading positions, and the table is automatically 
locked in each polishing position. The polishing time 
is controlled by setting the drive to suit the require- 
ments of each job. Three totally enclosed polishing 
motors revolve at a speed of 2900 r.p.m., and are 
adjustable through an angle of 45 deg., and _ hori- 
zontal, vertical, and cross adjustments can be 
effected. The motors are controlled from a push- 
button control station, and devices are provided for 
feeding polishing composition to the mops and for 
adjusting ihe mop pressure. 
+ Other exhibits melude two semi-automatic centre- 
less polishing machines for rods, tubes, discs, and 
circular articles, one taking rods up to 2in. diameter 
or other articles up to 6in. diameter, and the other 
rods of $m. diameter and articles 2}in. diameter. 
There is also to be seen a motor-driven ‘ Quick- 
plate’ barrel—a large-capacity machine which is 
made with timber vats or with stoneware or iron 
tanks, with or without a rubber lining. It is claimed 
that in one form or another every process of electro- 
deposition can be done with this machine. An 
exhibit of interest is an electrically heated centri- 
fugal drying machine for drying small articles after 
electro-plating or barrel burnishing. 
BiRMINGHAM ELecrric FurNacrs, Lrp. 

Perhaps the most important and interesting exhibit 
of Birmingham Electric Furnaces, Ltd., of Birlec 
Works, Tyburn-road, Erdington, Birmingham, is 
« continuous belt conveyor furnace for brazing 
and bright annealing—Fig. 21. The special feature 
is that it is operating with an atmosphere supplied 
from an ILC.I.. patented recirculating ammonia 





gases from the furnace is removed in the combustion 
stage. Thus the only fresh air required is the relatively 
small quantity needed to make good the general 
losses and to provide means for burning up entrained 
air. Consequently, the total running cost for gas is 
very much lower than that for furnaces working on 
the older system with the gases exhausted to atmo- 
sphere. The furnace exhibited is rated at 38 kW. 
It has a belt 12in. wide, and is capable of annealing 





FIG. 21—CONTINUOUS CONVEYOR FURNACE 
—BIRMINGHAM ELECTRIC 


about 13 cwt. of steel per hour at a temperature of 
about 900 deg. Cent., but at the Fair it is being mainly 
used for brazing. 

Prion BuRNERS, Lip. 

We illustrate in Fig. 22 herewith the Prior 
Mastoker underfeed automatic stoker, made by 
Prior Burners, Ltd., of Brandon-road, York-road, 
London, N.7, and shown on the firm’s stand at the 
Fair. The stoker consists, as can be seen in the 





engraving, of a fuel hopper connected by a worm feed 


to the burner. Air for combustion is supplied by a 
silent centrifugal fan and the worm feed is driven 
through a multi-speed gear-box by an electric motor. 
As the fuel reaches the burner it becomes preheated, 
releasing the volatile matter in the fuel, which is 
claimed to be burnt completely in its passage through 
the red hot fuel on top. The air ports in the specially 
constructed tuyere blocks of the burner are so placed 
that the gases released from the coal are thoroughly 
mixed with air, thus rapid and complete combus- 
tion can be effected. In order to maintain a pre- 
determined temperature or pressure, thermostatic 
or ** pressurestatic ” control can be applied. 

On the smaller models a silent worm and wheel 
reduction gear, combined with pawl and ratchet final 
drive provides three operating speeds and neutral 
gear. The larger models have five speeds and neutral. 
The firm states that a multi-speed gear-box is essentia! 
for adaptability, and also that the intermittent drive 
provides the pulsating feed which is required for 
underfeed stokers. A special double-dog shearing 
pin device is incorporated whereby a broken pin can 
be replaced in a very short time without the use of 
tools. The coal feed worm is made of nickel steel in 
order to provide resistance to heat and wear, and it 
works in a solid-drawn steel feed tube. Spigot flanges 
are provided between the hopper and the boiler in 
order to facilitate the removal of the feed worm in a 


FIG. 22—AUTOMATIC UNDERFEED STOKER-PRIOR BURNERS 


confined space. So as to enable any obstructing body 
to be removed from the feed worm, certain of the 
models are fitted at the forward end of the hopper 
base with a block which can be quickly withdrawn, 
and the remainder of the range is provided with doors 
for the same purpose. The burners are made of 
refractory iron and on the larger models the tuyeres 
are sectioned so as to permit free expansion strains 
to take place. Ports of venturi form prevent ash and 
coal dust from falling into the air chamber. 

Mounted on an extension of the gear-box spindle 
is the fan, which is fitted with a housing with an air 
inlet of conical form, and a cast aluminium dise for 
controlling the air volume, forming a damper. A 
flanged outlet leads to the air duct in which is situated 
a blast gate for controlling the fan pressure and pre- 
venting fly ash or local overheating of the boiler 
as the result of an intense flame. In order to prevent 
smoke working back through the hopper, a small 
supply of air under pressure is tapped off the fan 
housing and foreed into the front end of the worm tube. 

The drive is taken by vee rubber belt from the 
motor to the gear-box, twin belts being used on the 
larger models. On certain of the models two-speed 
pulleys are provided, so that the fan speed and the 
coal feed can be varied in conjunction with the five 
speeds furnished by the gear box. Totally enclosed 
driving motors are provided for all models, fitted with 
an overload protection. 

A range of these stokers is shown applied to instal- 
lations, such as a central heating boiler, a vertical 
steam boiler, a direct-fired air heater, and an indus- 
trial furnace, the first named being shown in section 
and the others in operation. 

A further exhibit on the stand is an air heater for 
rooms, offices, &c., which is fitted with electric heat- 
ing elements, a fan, and a humidifying arrangement. 
The heater is rated at 2 kW, and is supplied with a 
multiple control switch, which can be used to 
reduce the heat by one half, if required. When 
this control switch is ‘off’ and the main 
switch is still ‘‘on,” the heater is available for 
circulating air with or without humidifivation by 
means of the fan without generating warmth. 
An induction motor, for A.C. current only, supplies 
the power for the fan. Lubrication is effected by 
means of a wick running from a wick-filled oil reser- 
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voir, providing lubricant to a central bearing, which 
runs through the centre of the rotor. A safety device 
is fitted to the heater whereby if the fan should stop 
for any reason whilst the heater is still connected, the 
resultant rise in temperature melts a fuse and dis- 
connects the heating elements. 


Tue British Gas FEDERATION. 


As has been usual for the past few years, the 
British Gas Federation has collected together in one 
display a large number of appliances connected with 
the burning of coal gas—it is not concerned with the 
manufacture of the gas—and it is a popular centre. 

The exhibits are of a most diverse character, and 








Allday, Ltd., working in conjunction with a press 
by Taylor and Challen, Ltd., demonstrates the 
process of hot brass stamping. 

Die casting is represented by a 150 |b. gas-fired 
crucible furnace by the Non-ferrous Die Casting 
Company, working on the gravity dic-casting system 
in aluminium bronze and other light alloys. The 
exhibit is specially devised to show how quickly and 
accurately the melting temperature can be controlled. 

In addition to the muffle and tube furnaces shown 
by the Selas Gas and Engineering Company, there are 
some interesting new laboratory appliances, a prac- 
tical sand bath and a new crucible furnace of neat 
design. In this section there are also Bunsen burners 





to workers and clerical staffs in factories. The milk 
bar unit is constructed in steel, with provision for 
eight 1-gallon jars of flavouring syrups, two 5-gallon 
churns of milk, and one 2-gallon ice cream can. The 
milk storage space is insulated with a 3in. thickness of 
cork, and is refrigerated by means of a Kelvinator 
4 H.P. compressor unit, electrically driven, housed 
in the cabinet itself. The ice cream section is insulated 
with 4in. cork, bedded in bitumen. The interior 
tanks are heavily galvanised and made watertight 
so that the brine solution cannot run over into the 
cork when the truck is in motion. A suitable length 
of copper tubing serves to cool the brine, and the 
compressor is arranged with automatic control to 








. 




















FIG. 23—FORGE SHOP FURNACE-—BRITISH GAS 


show that the use of gas for heating purposes enters 
into almost all our industries allied to engineering. 
Furnaces naturally stand out prominently, and two 
of those exhibited are illustrated by Figs. 23 and 24. 
The first is intended for installation in the forge shop 
where all plant has to be of a robust character so 
that it can stand up to the vibrations caused by 
heavy hammers and general rough usage. The gas 
is burned with an air blast, and there are neither 
recuperators nor regenerators. Nevertheless, a high 
thermal efficiency is attained. The second furnace, 
see Fig. 24, by the Incandescent Heat Company, is 
for \the heat treatment of steels and non-ferrous 





Fic. 24—HEAT TREATMENT FURNACE 
—INCANDESCENT HEAT 


alloys at temperatures up to 1000 deg. Cent. It is 
heavily insulated and has a large recuperator, so 
that maintenance costs are reduced to a minimum. 
Besides these two furnaces there are others, such 
as a small high-speed steel hardening furnace for 
small shops by Brayshaw Furnaces.and Tools, Ltd., 
and two larger ones with special devices to prevent 
scaling and decarburisation, one by Lucas Furnaces, 
Ltd., furnished with a protective gas curtain, and 
another by the Sheffield Gas Company, with an inert 
atmosphere system. There are also ovens for the 
heat treatment of light alloys or tempering by Serck 
Radiators, Ltd., Brayshaw Furnaces and Tools, and 
by Askam, Ltd. <A special furnace by William 





by Amal and Co. and glass-blowing burners by 
Chance Brothers. 

A small representative of the great variety of large 
gas-fired enamelling ovens used in so many factories 
is shown by F. J. Ballard and Co., Ltd. As in all 
modern ovens of this class, recirculating fans are used. 

A number of examples of control equipment are 
shown, ranging from the small direct-expansion 
thermostat similar to that used on a gas cooker 
through indirect diaphragm-operated controls and 
safety devices to the more complicated electrical 
pyrometer control panels for large furnaces. An 
interesting newcomer is an air-operated time tem- 
perature control for ovens by Bristol’s Instrument 
Company. Another instrument which has not been 
shown before by the British Gas Federation is George 
Kent’s new ‘‘ Multelec ”’ potentiometric controller, 
shown in this instance fitted to the Incandescent Heat 
Company’s oven furnace. 

Memories of days past, when one had perhaps to 











FiG. 25—RADIANT PANEL HEATER—RADIANT HEATING 


release a spanner frozen on to the floor with a hammer 
before starting work, are recalled by the exhibits 
dealing with factory heating. Incidentally they are 
a reminder that the Factories Act of 1937 comes into 
operation next July. In this connection there is a 
considerable display of central heating plant, both 
water and air, and some radiant heating appliances, 
such as the high-temperature radiant panel heater, 
shown in Fig. 25, by Radiant Heating, Ltd. One of 
the merits of these heaters is that they can be 
installed in large spaces which do not require general 
heating, but will give a comfortable local warmth to 
sedentary workers. 


R. A. Lister anp Co., Lrp. 


We illustrate in Figs. 26 and 27 a new applica- 
tion of the well-known Lister Auto-truck, which is 
on view on the stand taken by R. A. Lister and Co., 
Ltd., of Dursley, Gloucestershire. The vehicle shown 
is known as a mobile milk bar, and has been designed 
to provide a ready means of distributing milk drinks 





FiG. 26—MoOBILE MILK BAR—LISTER 


maintain a temperature in the ice cream section of 
32-34 deg. Fah., and a temperature in the milk 
section of 36-40 deg. Fah. The unit has been adapted 
for mobile work by Controlled Cooling (L.B.H. 
Products, Ltd.). 

Shown in Fig. 27 is a new design of power and 
steering unit for the Auto-Truck, which, however, 
embodies many of the standard features of its pre- 
decessor. The petrol engine fitted can be either a 
J.A.P. 4-6 H.P. single-cylinder type, with detachable 
head and enclosed valves and air cooling by means 
of twin fans, as shown in the engraving, or a twin- 








Fic. 27—POWER UNIT FOR AUTO-TRUCK-—LISTER 


cylinder 6-8 H.P. unit, which is air cooled by three 
fans. Lubricating oil is supplied to an automatic 
pump, situated on the timing case, from a tank 
mounted over the engine. The drive is taken through 
a clutch with a steel plate and asbestos discs, hand 
operated by a lever on the handle bar, to the two- 
speed and reverse gear-box. The truck can be driven 
at speeds up to 15 miles per hour, depending on the 
ratio of gears fitted. A floating countershaft enables 
the secondary and final drive chains to be maintained 
in adjustment simultaneously, by means of the motion 
of an excentric on the countershaft and an excentric 
supporting a jockey sprocket. The driving wheel. 





220 


THE-ENGINEER 


Frs. 25, 1938 








which also forms the steering wheel, is mounted on a 
pneumatic tire. It is detachable from the hub and 
stub axle, and it is stated that a wheel and tire can 
be removed or replaced in three minutes, without dis- 
mantling other parts. The channel steering ring, 
to which the power unit is fixed, turns on six adjust- 
able rollers which are carried on brackets bolted to 
the chassis. Steering can therefore be effected 
through 360 deg. to the right or to the left, with the 
result that the vehicle is very manceuvrable in con- 
fined spaces, such as exist in many works. 
Puitips INDUSTRIAL. 

A new spot welder, exhibited by Philips Industrial, 
Ltd., of 145, Charing Cross-road, offers the advantage 
that owing to the absence of awkward projections a 


as in the Philips timing unit, of a relay valve con- 
trolled by oscillations meets the case, and can readily 
be regulated over a wide range. Schemes working 
on the same principle have been described in our 
columns, and a full technical: description of the 
Philips system has appeared in the Philips Technical 
Review. The welding period may vary from 0-01 sec. 
upwards, and as it is possible to eliminate guess- 
work in fixing the time interval, the rate of produc- 
tion can be considerably increased. The device is 
synchronous with the mains and ean be adjusted by 
a simple control to give, for example, twenty-five 
welds per minute. Current only flows during 
each alternate cycle, and the period is thus accurately 
fixed. In Fig. 28 is shown a time control unit in use 





on a seam welder. 














Fic. 28—SEAM WELDING MACHINE WITH TIME CONTROL UNIT—PHILIPS 


number of machines can be closely grouped together. 
The electrical controls are mounted on insulated 
panels, and the regulator is enclosed by glass, so that 
while its position can easily be seen, it is protected 
against harmful influences. Both electrodes are water 
cooled, and the mechanical pressure between them is 
governed by an electrically controlled regulator, which 
ensures smooth production. The principal exhibit for 
which new features are claimed is the firm’s time con- 
trol unit, used for spot and seam welding. Practical 
experience in recent years has shown that to obtain 








FIG. 29—IRONCLAD RECTIFIER—PHILIPS 


a reliable bond it is essential to limit the 
time the current is passing to a few hundredths 
of a second. In welding long seams, the parts 
to be bonded are passed between roller electrodes 
at constant speed, and a series of welding spots are 
produced by the current impulses at uniform intervals. 
A timing device for this purpose must allow the current 
to pass for a certain number of cycles X, then arrest 
the current for a further number of cycles Y, and 
repeat this sequence (X+Y) continually. Owing 
to the extremely short period involved and the power- 
ful current used, mechanical timing devices are 
unsuitable for this purpose. But the employment, 











Another Philips exhibit, said to be new, is the 
ironclad mercury rectifier (Fig. 29), combining 
mechanical strength with the efficiency of the oxide 
cathode rectifying valve. It is about one-tenth of 
the size of the earlier types of rectifying valves. 


Vacuum Ort Company, Lrp. 


We illustrate in the accompanying engravings, 
Figs. 30 and 31, the Delvac mechanical lubri- 
cator manufactured by the Vacuum Oil Company, 
Ltd., and shown on its stand at the Fair. The firm 
states that one of the advantages of the mechanical 
type of lubricator, driven from a moving part of the 
engine or machine upon which it is mounted, is that 
it feeds oil only while the engine or machine is in 
motion, thus making for economy of oil consumption. 

The lubricator consists of a cast iron container or 











FiG. 30—TEN-FEED LUBRICATOR—VACUUM 


reservoir carrying one or more independent pump 
units, which are actuated by motion transmitted 
through an excentric or operating shaft traversing 
the whole length of the container, various forms of 
drive being. used. In containers with eight or more 
pump units the operating and rocking lever shafts 
are supported by a centre bearing in addition to the 
two end bearings. If desired, containers can be 
made with two or more separate compartments so 
as to permit the feeding of different grades of oils. 
Reference to the illustration, Fig. 31, shows that 
the lower or larger part of vertical differential 
plungers work in an extension of the pump barrel. 
The upper part is accommodated in a delivery valve 
cage with a self-aligning bush. It is claimed that 
this method of construction enables small uniform 
quantities of oil to be pumped against high pressures 
at all speeds. The pumps can be fitted with various 
size plungers, the smaller sizes of plunger being 
necessary when the number of pump strokes per 
minute is high and when very small quantities of oil 
are required. When required, pump plungers of 


different sizes can be fitted in one multi-feed lubri- 
eator. Oil sealing chambers A and B (Fig. 31), 
preventing the ingress of air into the pump chamber C, 
are arranged both at the top end and at the bottom end 
of the differential plunger D, thereby obviating the 
use of packing. 

Each pump is operated by means of a separate 
hardened steel excentric E, fitted with a loose ring. 
The excentrie engages with a hardened steel lever F, 
the other end of which engages with the pump 
plunger. The return or suction stroke is effected by 
means of a spring. On the downward or suction 
stroke, oil is drawn through the suction valves 
G and H, up the hollow plunger J, into the pumping 
chamber C. On the upward or delivery stroke, 
the suction valves G and H close automatically and 
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FiG. 31—MECHANICAL LUBRICATOR—VACUUM 


oil is forced from the pumping chamber C up and 
through the annular space K, through the ports L, 
and thence through the delivery valves M and N and 
the oil nozzle P, into the water chamber of a sight- 
feed fitting, to the top of which is fitted an oil 
delivery pipe. It is claimed that an air lock cannot 
take place, as the oil passes through the pump in a 
direct vertical line without interruption from any 
horizontal obstructions or pockets. 

When the lubricator is operated by means of a 
ratchet, worm and wheel, internal spur gear, or 
direct pulley drive, the excentric makes one com- 
plete revolution for every pump stroke, but a lever 
drive can be used, in which case the excentric does 
not rotate, but simply oscillates and depresses the 
rocking lever. The stroke of each pump is adjustable 
and can be regulated by turning the flushing rod Q. 
Depression of this rod gives an indication of the correct 
operation of the pump, and supplies oil for flushing 


purposes. 
(To be continued.) 





Tue Late Mr. G. FeatHer.—It is with regret that we 
have to record that Mr. G. Feather died on February 20th, 
at Worcester, following a short illness. Mr. Feather was 
for many years chief designer with Wm. Asquith, Ltd., 
Halifax, and later became a director. In 1935 he took up 
the post of chief engineer at the Worcester works of James 
Archdale and Co., Ltd., Birmingham, which position he 
held up to the time of his death. 

INsTITUTION oF CHEMICAL ENGINEERS.—On Friday 
last the Institution of Chemical Engineers held its annual 
dinner at the Hotel Victoria. The President, Dr. William 
Cullen, was in the chair. The toast of ‘ The Institution i 
was proposed by Sir Hal Colebatch, who questioned if 
the wisdom of mankind had made such strides as science. 
He traced the post-war industrial development of Aus- 
tralia, and said that the enormous increase in the output 
of gold from the continent was in some measure a result 
of the work of the chemist and the engineer. In replying, 
Dr. Cullen pointed out that the chemist and the chemical 
engineer had failed to make their knowledge clear by not 
translating it into terms generally understood by the man 
in the street. Sir Robert Pickard and Mr. Robertson F. 
Gibb replied to the toast of ‘“‘ The Guests,” proposed by 
Mr. C. S. Garland, and Mr. J. Arthur Reavell proposed. the 





health of the President. 
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Rail and Road. 


PrRoposeED NEw Mexican Rattway.—The Mexican 
Government has granted a concession for the construction 
of a 60 miles long line between Revorma, Oxaca, and 
Arriaga, Chiapas, where it will connect with the Pan- 
American Railway. 

New Heap Apporntep To L.M.S. Fire BrigapE.—The 
London, Midland and Scottish Railway Company has 
appointed Mr. W, C, Warren, who until recently was 
senior superintendent in the London Fire Brigade, to be 
its chief fire superintendent. He will superintend the work 
and equipment of the company’s 1100 fire brigades. 





FoorsripGEes Over Kinaston By-pass.—It has been 
announced that six temporary footbridges, which will be 
later replaced by permanent structures, are to be built 
over the Kingston by-pass road. The construction of 
subways at Malden Circus and Ewell Circus and temporary 
measures to safeguard pedestrians at these points are 
being examined, 


TRAMCARS AND TROLLEYBUSES.—At a recent luncheon 
of the Coal Industry Society, the Minister of Transport 
said that, apart from the cities of Edinburgh and Glasgow, 
it would be better if tramears were progressively removed. 
Trolleybuses, using an equivalent output of electricity 
generated by an equivalent expenditure of coal, should 
take the place of the tramcars. 


A Concrete Pontoon Bripce.—In this column on 
January 14th last we gave some particulars of a proposed 
concrete pontoon bridge across Lake Washington between 
Seattle and Mercer Island. In order to ascertain the effect 
of the elements on such a bridge the Washington State 
Highway Department has anchored a concrete barge in 
65ft. of water about 2000ft. offshore. This barge has been 
fitted with weather recording instruments, gauges to show 
the list, and height of waves. Tension meters on the 
mooring cables record the straining effect caused by 
varying conditions. 

Tue Exeter By-pass Roap.—On Tuesday, February 
22nd, the Minister of Transport opened the last section 
of the Exeter by-pass road. The road, which has cost 
about £230,000 to build, is 4} miles long, and makes a 
broad sweep around the south-east side of Exeter, enabling 
traffic on the Plymouth road to cross the river Exe 
without passing through the city. Traffic will cross the 
river by the Countess Wear Bridge, which has been 
widened and incorporated into the by-pass. An elec- 
trically operated swing bridge carries the road over the 
Exeter Canal. The road is 60ft. wide and accommodates 
a 30ft. carriageway, two L5ft. wide verges, and a footpath 
in one of the verges. 


Proposep New Lines IN THE U.S.S.R.—A number of 
new railway lines between the principal industrial areas 
of the U.S.8.R. have been planned. Amongst the new lines 
to be built are the following :—A second main line between 
the Donetz Basin and Leningrad; a new line between 
Smolensk and Novgorod; one between the Southern 
Urals and Gorky ; new lines in the Donetz Basin and the 
Trans-Volga area will provide short cuts between Saratov, 
Millerovo, and Pugaschevsk; a shorter route will be 
provided between Georgia and the European parts of 
the U.S.S.R.; and a new line from Mointy to Chu will form 
a double connection between Siberia and Central Asia, 
and provide another short cut for the transport of 
Karaganda coal to the Turkestan-Siberian Railway. 


Motor VEHICLE PRODUCTION IN THE UNITED KinGpom. 
—During the year ended December, 1937, the production 
of motor vehicles in the United Kingdom increased by 
2-4 per cent., according to the statistics of the Society of 
Motor Manufacturers and Traders, Ltd. Of this increase 
private vehicles accounted for 12,073 while commercial 
vehicles fell by 359 units. During the year, 98,509, or 
20 per cent., of the vehicles produced were exported. 
The figures for January show that exports of private cars 
and commercial vehicles together were 836 fewer than in 
January, 1937; the value, however, shows an increase 
of £120,000, or 10-2 per cent., thus more than making 
up for the slight fall in actual numbers. This increase in 


export values indicates the overseas purchase of larger- 
sized vehicles. 
Lonpon SvupurBAN Ramway ImPpROvVEMENTS.—In 


connection with the scheme of improvements and exten- 
sions adopted by the Standing Joint Committee of London 
Transport and the main line railways in regard to suburban 
railways in the London area, a contract has been placed 
for the widening of the London and North-Eastern Rail- 
way Company’s line between East Finchley and Finchley 
Church End. The work is to be carried out by W. and C. 
French Ltd. at a cost of over £68,000. The widening of 
this particular section of line is a necessary preliminary 
to its electrification for trains from the Northern tube. 
This is being extended from Highgate to join the L.N.E.R. 
line at East Finchley and tube trains will run between 
the West End and City and Edgware. At Edgware a 
“joint station” to serve both the existing Morden- 
Edgware tube trains and also the new services from 
Highgate over the L.N.E.R. line will be built. It is antici- 
pated that the widening will be completed within the next 
year. 

Trent VatLEY JuNcTION ReEconstRUCTION.—At a 
cost of £10,000, the London, Midland and Scottish Rail- 
way Company is reconstructing and resignalling the 
Trent Valley Junction, where the Euston—Crewe and 
Birmingham—Crewe main lines converge, half a mile 
south of Stafford Station. At present trains to and from 
London direction, after traversing the Queensville Curve, 
which has a radius of 32 chains and on which the outer 
rails of the “ fast ” line are super-elevated to 5}in., have 
to slow down to 30 miles an hour through the junction. 
When the new junction is installed, this speed restriction 
will be raised to 55 miles an hour. Work was begun on 
Sunday, February 20th, and will be continued on each Sun- 
day up to April 3rd next. During the weeks between pre- 
paratory and consolidation work is being done. The up 
and down Trent Valley fast and slow lines and the up and 
down Grand Junction lines will be moved to new positions 
in order that the junction may be realigned, thus enabling 
the curve in the London direction to be “‘ flattened.” 





Miscellanea. 





UNEMPLOYMENT IN GERMANY.—The number of unem- 
ployed persons in Germany has risen to just over one 
million. It is stated that half of those unemployed will 
resume work when the better weather begins. 


Piywoop.—The increase in the uses to which plywood 
is being put is indicated by the considerable increase in 
the amount handled in the London Docks. Ten years ago 
less than 25,000 tons were landed at the docks, whereas 
last year the quantity amounted to 162,000 tons. 


Wor.tp Mera. Supriies.—In the course of his presi- 
dential address to the Institution of Chemical Engineers, 
Dr. William Cullen said that the known reserves of lead 
in the world were small, nickel only appeared in any 
quantity in one or two places in the world, and even iron 
was not too plentiful. 


NEw PLANT FoR AMERICAN STEEL InDUsTRY.—Reports 
to the American Iron and Steel Institute from 120 com- 
ies, comprising more than 90 per cent. of the total 
capacity of the United States steel industry, show that 
new equipment and construction during the current year 
will amount to about 165 million dollars. Last year the 
industry spent 320 million dollars. 


MacHINERY IN CoaL Minzes.,—A committee set up by 
the Midland Institute of Mining Engineers and the South 
Yorkshire and West Yorkshire Coalowners’ Associations 
has prepared a report showing the increase in the use of 
machinery in British coal mines during the years 1928— 
1936. It is shown that 2200 mechanical conveyors were 
in use in 1928 and the number increased to 4966 in 1936, 
and the proportion of coal conveyed during the period 
increased from 11-8 per cent. to 48 per cent. of the total 
output of this country. 


Lonpon Power Company.—At the annual general 
meeting of the London Power Company, the chairman, 
Mr. George Balfour, said that orders placed for extensions 
in hand amounted to about £1,800,000. When the exten- 
sions, most of which are at Battersea station, are com- 
pleted the company will have a total installed capacity of 
nearly one million kilowatts. Mr. Balfour went on to say 
that the company will also have available a coal storage 
area for accommodating about half a million tons of coal 
and ten steam colliers capable of delivering a million tons 
of coal a year at the riverside stations. During 1937 the 
company generated nearly 2314 million units. 


Ice DamaGe at Nracara Fatis.—In addition to 
causing the collapse of the Falls View Bridge, the ice jam 
in the Niagara River Gorge has done a considerable amount 
of damage to the interior of the Ontario hydro-electric 
plant of the Hydro-electric Power Commission. Ice filled 
the upstream half of the power-house to the base of the 
windows and in some places 8ft. higher. Generators have 
been covered with ice to a depth of from 18ft. to 20ft. 
According to Mr. A. 8. Robertson, the District Superin- 
tendent of the Power Commission, if the coils of the main 
machines cannot be successfully dried out they will be 
replaced rather than rewound. The International Railway 
Company, which owned the bridge, has announced its 
intention of replacing the structure as soon as possible. 


THe Niacara Sewace Disposat Prant.—Some par- 
ticulars of the new sewage disposal plant to be opened next 
month at Niagara Falls are given in a recent-issue of 
Engineering News-Record. The plant has been built into 
the side of the river gorge and the only access to it is by 
means of an elevator. The treatment process is by a 6in. 
deep filter mat of fine anthracite coal, over fine screens, 
to effect partial purification of sewage up to 50 million 
gallons per day. When storm flows above this amount 
have to be handled the anthracite mat is swept clear of 
the screens. After screenings are dewatered in centri- 
fuges they are pneumatically conveyed to the sludge 
ineinerators. The incinerators are of the multiple-hearth 
circular type, in which separate zones are provided for 
low temperature drying .previous to high temperature 
burning. After being sterilised by chlorine the plant 
effluent will be discharged into the river, which is 180ft. 
deep at this point. 

Lonpon Fire Atarm System.—The Fire Brigade 
Committee of the London County Council has recom- 
mended the adoption of the “ closed circuit” system of 
fire alarms for the whole of London. This system, which 
is largely automatic in action, has been installed in one of 
the fire brigade districts and also at the new headquarters 
on the Albert Embankment. Electrical -defects in the 
system in force in the remainder of the county cause 
hundreds of false alarms every year. In 1937 over 1300 
false alarms were made owing to faults of this nature. 
The cost of extending the system to the whole of London 
is estimated at about £90,000. Three districts will be 
completed during the year ending March 31st, 1939, and 
the remaining two districts in the following year. The old 
system, which was first adopted in London in 1880, is 
rented by the Council from the Post Office, but the new 
system will be owned by the Council. The cost of the 
new. installation will be spread over a period of twenty- 
five years, and the yearly expenditure will be less than the 
existing rentals. 


CarBon DioxIDE AND THE ATMOSPHERE.—Before the 
Royal Meteorological Society a paper on ‘“ The. Artificial 
Production of Carbon Dioxide and its Influence upon 
Surface Temperature’ was recently presented by Mr. 
G. 8. Callendar. The anthor said that. by fuel combustion 
man has added about 150;000 million tons of 
dioxide to the air during the past half century. He esti- 
mated from the best available data that approximately 
three-quarters of this amount has remained in the 
atmosphere, The radiation absorption coefficients _ of 
carbon dioxide and water vapour were used to show the 
effect of carbon dioxide on “ sky radiation.”’ The increase 


‘in mean temperature, due to the artificial production of 


carbon dioxide, was estimated to be at the rate of 
0-003..deg...Cent.. per year..at.the present time. The 
temperature observations at_ 200. meteorological stations 
show that world temperatures have actually increased at 
an average rate of 0°005 deg. Cent: per year during the 
past, half century. ; 





Air and Water. 


Soviet CHARTERING OF BritisH VESSELS.—According 
to preliminary figures, 14 million pounds was paid during 
1937 to British shipowners by the U.S.S.R. for the 
chartering of ships. 

New British SuspMaRInes LAavuNcHED.—Three new 
submarines, “‘ Triumph,” “‘ Unity,’ and ‘“ Ursula,” were 
launched at the Barrow yard of Vickers-Armstrongs, 
Ltd., on February 16th. 


Empire Are Marts Extension.—In future all first-class 
mails to India, Burma, and Malaya will be carried by air. 
There will be five services each week to Egypt, four to 
Calcutta, and two to Malaya. 


ELectropes ror Sxip Construction.—The British 
Corporation Register of Shipping and Aircraft has issued 
a list of approved electrodes for use in ship construction. 
The list contains names and particulars of forty-six 
electrodes made by twenty-four firms in this country and 
abroad. 

Tue Mersey CHAnnet.—Sir Lionel Warner, the secre- 
tary and general manager of the Mersey Docks and 
Harbour Board, in the course of an address recently said 
that the sea training banks in the Mersey channel were 
saving much money in dredging operations. The Board 
intends to extend these walls almost up to the Bar. 


SHIPBUILDING IN THE UniTeD Statres.—According to 
statistics of the United States Bureau of Shipping, the 
ships under construction in that country on February Ist 
included thirty tankers, four 8500-ton cargo ships, three 
9000-ton passenger and cargo ships, two 2550-ton cargo 
ships, one 24,800-ton passenger liner, and two ferries of 
2000 tons each. 

SHIPBUILDING In SWEDEN.—Last year Swedish builders 
delivered thirty-seven vessels of an aggregate 151,250 
gross tons, or about the same tonnage as the year before. 
Ships building or ordered total about 325,000 tons. Of 
the vessels delivered during 1937, about 45 per cent. were 
for Swedish owners, as compared with only 20 per cent. 
the year before. Practically all the vessels built were 
motorships. 

Surppurtpinc Waaes.—The Confederation of Ship - 
building and Engineering Unions has accepted new agree- 
ments for increased wages and holidays with pay for 
workers in the shipbuilding and ship repairing industry. 
Workers on time rates will receive an increase of 2s. a 
week and pieceworkers a 4 per cent. advance. All 
employees, whether timeworkers or pieceworkers, will be 
credited each week with an amount equal to one-fiftieth 
of their plain time rates for hours actually worked, with a 
maximum in any week of one-fiftieth of the time rate. 
Where less than forty-seven hours are worked propor- 
tionate amounts will be credited. The total amount 
accumulated by each employee during the year will be 
paid out immediately before the recognised summer 
holiday period. 

Tue Toames BarracEe Scoeme.—At the annual dinner 
of the National Association of Fishery Boards, Sir William 
Prescott, the Chairman of the Metropolitan Water Board, 
said that the Minister of Agriculture and Fisheries should 
give some attention to the proposed CS) age 
scheme. He asked what was likely to happen to London's 
water supply if the barrage were built. The effect should 
be considered of a quiescent lake about 30 miles long with 
a drought such as was experienced a few years ago, when 
no water would pass over the dam and all the sewage from 
many towns would enter the Thames, as well as storm 
water, which was more foul than sewage emptyings. Ata 
recent meeting of the Metropolitan Water Board it was 
resolved to oppose the barrage scheme at the inquiry which 
is shortly to be held. 

THe Mercuant Navy.—At the annual dinner of the 
Master Mariners’ Club, Sir Thomas Inskip said that the 
reduction in gross tonnage of British ships since 1914 was 
less than 1 per cent. He pointed out that a matter of 
grave concern was the reduction of personnel since 1912. 
Amongst the causes of this reduction were the change over 
from coal to oil on ships, the replacement of comparatively 
small ships by a smaller number of large ships, and the 
reduction in the number of sailing ships. The United 
Kingdom fleet at present included 39 per cent. of the world 
tonnage which was under five years of age, whereas its 
proportion to world tonnage as a whole was 28 per cent. 
Sir Thomas went on to say that we also had 35 per cent. 
of the world tonnage capable of a speed of 20 knots and 
over, and 46 per cent. with speeds of 15 to 20 knots. 


PurRcHASE OF AMERICAN LinERS.—It is reported in the 
Journal of Commerce that the United States Maritime 
Commission has purchased the three Panama-Pacific 
liners “ California,” ‘‘ Pennsylvania,” and “ Virginia ” 
from the International Mercantile Marine Company for 
a total sum of £1,979,980. The three vessels, which are 
at. present engaged in the New York California service, 
will be transferred to the new Government-owned service 
to be established between New York, Rio de Janeiro, and 
Buenos Ayres. This leaves the International Mercantile 
Marine Company free to concentrate on its Transatlantic 
service. The Commission is also stated to have prepared 
a scheme for the improvement of the South America 
service by building three 25-knot luxury liners, each costing 
about £3,400,000. The new ships will be capable of being 
converted into aircraft carriers at short notice. 


A New American Fiy1ne Boat.—A recent issue of the 
Shell Aviation News gives particulars of a new flying boat 
which the Glenn L. Martin Company has built. Known 
as the Martin “‘ Ocean Transport,” the machine is said to 
be the first flying boat capable of flying non-stop across 
the Atlantic carrying a commercial load of passengers. 
lt has a gross weight of 63,000 lb. and is structurally 
similar to the Martin ‘‘ China Clippers,” now in service 
with the Pan-American Airways. It is capable, however, 
of carrying a pay load 285 per cent. greater over the same 
Transpacific route. The boat is said to be able to make a 
flight of 3465 miles carrying a pay load of 7500 Ib. in 
about twenty-four hours and have a reserve fuel supply 
for a further 1000 miles. Its four 1000 H.P. Wright 
“Cyclone ” engines give it a maximum speed of 200 miles 
an hour and a cruising speed of 140-170 miles an hour. 
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OIL FROM COAL. 


Iv cannot be said that the protagonists of the 
policy of encouraging the search for sources within 
this country of liquid fuel are likely to derive much 
satisfaction from an examination of the report of 
the Sub-Committee appointed by the Minister for 
the Co-ordination of Defence to inquire into the 
question of the production of oil from coal. Many 
people, laymen and engineers alike, had looked to 
the oil-from-coal processes for a means not only of 
relieving this country from the necessity of import- 
ing an essential fuel supply from abroad, but also 
of providing an additional and an increasing market 
for coal. It would therefore have been a source of 
comfort to many if the Committee had been able to 
find that there was reasonable hope for the econo- 
mic production of oil from coal, or even of obtain- 
ing oil in any other way. In fact, however, after 
inquiring closely into all the means of deriving oil 
from home sources in this country, the Committee 
is unable to find that any one of them is likely in 
the near future to be able to support itself without 
some form of Government assistance or without 
some favourable but unlikely upward trend of 
world oil prices. 

The Committee did not concentrate its attention 
only on such processes as that of hydrogenation, 
which, starting with coal, has the sole derivative 
oil. The productivity of the gas and coke oven 


industries which yield oil as a by-product was also 
studied, and conditions in the shale oil industry 
and the possibilities of oil boring were examined. 


sources is relatively insignificant, and there 
seems small hope that it can be largely 
increased. Only the Bergius hydrogenation and 


the Fischer-Tropsch processes seem capable of 
yielding an appreciably increased output. As a 
result of the existence of the large commercial 
hydrogenation plant erected by Imperial Chemical 
Industries at Billingham, full information with 
regard to that process was available to the Com- 
mittee. Depending upon its characteristics, about 
five tons of coal are required for all purposes to 
produce one ton of petrol. Lubricating oil has 
not so far been produced, but the evidence seems 
to show that it might not be impossible to make it. 
The capital cost of a plant with an annual output 
of 150,000 tons is about £8,000,000, and the return 
upon that outlay, providing the present Govern- 
ment protection amounting to 8d. a gallon is main- 
tained, lies between 14 and 6} per cent., according 
as to whether the plant is to be regarded as 
obsolescent in ten years or depreciating normally 
over twenty years. The quantity produced by such 
a plant compares with an importation in 1936 of 
nearly eleven million tons of crude and refined oil 
products, so that if the whole of our peace time 
needs alone were to be met, about £600,000,000 
would require to be spent on the erection of plant. 
There is no Fischer plant of commercial size in 
operation in this country, and figures for the com- 
mercial plant erected in Germany at Holten in 
1936 by Ruhrbenzin A.G. are not available. On the 
evidence of small-scale and laboratory work, the 
Committee reached the conclusions that, like the 
hydrogenation process, it requires at least five tons 
of coal per ton of product, and that its capital 
cost appears to be of the same order. Moreover, 
while the hydrogenation process yields petrol with 
a high octane number, there appear to be doubts 
as to the capacity of the Fischer process to do the 
same. The only other oil-from-coal process of any 
present importance is that of low-temperature 
carbonisation. But this process has as its chief 
object the production of a smokeless fuel for house- 
hold use and oil is a by-product. Since it uses low- 
quality coals and yields a solid fuel which com- 
petes with high-quality household coal, its appre- 
ciable expansion might cause undesirable conse- 
quences in the coal industry, whilst its ultimate 
development appears to depend not on its ability 
to produce oil, but on the maintenance of the 
market for its primary product. 

It is, of course, unreasonable to regard an industry 
like that for the extraction of oil from coal as 
uneconomic because it cannot exist without pro- 
tection. Especially for the development and 
encouragement of a new and important industry, 
the ability of a Government to provide protection 
is of great value. But while the general level of 
tarifis against importation into this country is 
10 per cent., the incentive towards the production 
of oil from coal amounts approximately to a 
200 per cent. tariff, and there is little doubt that 
were the protection less none of the processes for 
winning oil from coal, or even of extracting it 
from shale, could continue to be operated profit- 
ably. The cost to the Exchequer, calculated 
as a loss of revenue by tariffs, amounted to 
£5,120,000 between April Ist, 1935, and the end 
of 1936. An increase on that rate of expenditure 
could not be regarded with equanimity unless there 
were solid balancing advantages to set against it. 
One possible justification might be the encourage- 
ment of employment. But the Committee found 
that as a means of reducing unemployment, the 
further expansion of the industry would cost as 
much as £250 per annum for each unemployed 
person absorbed. The only remaining justifica- 
tion for increased cost, if it could be proved, would 
be the advantage in time of war of having within 
this country’s borders the means of producing a 
considerable proportion of essential supplies of 
liquid fuels and lubricating oils. The strain on our 
naval resources to provide protection for our tanker 
fleet would be thereby much reduced. But even 
setting aside the enormous cost of the erection of 
the necessary number of plants, each plant would 
make a conspicuous target for aerial attack and 
thus become at least as vulnerable as the tanker 
fleet. Moreover, as the Committee points out, at 
a cost of £8,000,000, equal to that of an hydro- 
genation plant for an output of 150,000 tons per 
annum, thirty-two tankers of 11,200 tons capa- 
city could be built, which on the basis of five 
voyages a year could bring to this country about 
twelve times as much oil per annum ! 

To those who have attentively followed the 
development of oil from coal processes in recent 





But the amount of oil vielded from any of these 





have been unexpected. They confirm rather than 
alter previous speculations, such as those we have 
expressed more than once in leading articles, as 
to the value of the processes and their economic 
position. Despite the adverse evidence, however, 
the Committee has taken the view that the develop- 
ment of the processes should not be checked, and it 
consequently recommends, in effect, the mainten- 
ance of the status quo over a guaranteed term of 
years. It may be that there are some who will 
regard even that policy as unduly favourable, and 
be disposed to doubt whether any of the processes 
are ever likely to prove of economic or any other 
value. But it must be remembered that the pro- 
cesses, commercially, are new. The Billingham 
hydrogenation plant came into operation but 
three years ago, and the Fischer-Tropsch plant 
in Germany was only started up as recently as 
1936. The fact that the engineers of Imperial 
Chemical Industries, Ltd., consider it necessary 
to make a large allowance for obsolescence, as 
distinct from depreciation, when calculating the 
returns to be expected from a new plant, indicates 
that the constant research that is going on and the 
experience gained with a commercial plant may 
lead to considerable improvements. Nor can the 
possibility be dismissed that new and more pro- 
mising processes may be evolved. For a country 
such as Britain, with large and still growing 
requirements for oil and few indigenous sources of 
supply, it would be folly to neglect to encourage 
the development of more economic processes, The 
policy of the Committee is, too, more than ever 
justified at the present time by the possibility of 
war. For calculations undertaken in time of peace 
do not always prove to have been reliable under the 
stress of hostilities. Even though the Navy proves 
able, as we believe it will, to give adequate pro- 
tection to our sea-going commerce, and even 
though large oil storage facilities exist, the ability 
of this country in a long drawn-out struggle to 
maintain credits abroad for the purchase of 
belligerent necessities might become severely 
strained. The home production of an appreciable 
proportion of our oil requirements might in such 
circumstances prove a determining factor in our 
ability further to prosecute the war. 


Engineer Officers in the Royal Navy. 


THROUGH the courtesy of the Admiralty we are 
permitted to publish to-day considerable extracts 
from a pamphlet which will be issued at an 
early date. This pamphlet deals at length with 
the duties, life, sport, and pay of Engineer Officers, 
and will be directed particularly to the attention of 
the graduates of universities which provide 
adequate education in engineering. In February 
and September of each year a number of commis- 
sions will be made available to graduates recom- 
mended by the scheduled universities. This 
month twenty were offered, but the number will 
vary with the requirements of the Navy, and will 
be announced from time to time. The candidates 
must be between twenty-one and twenty-five years 
of age, have undergone an internal course of not 
less than three years, have secured an engineer- 
ing degree and have had practical experience. 
Immediately on entry the normal successful 
candidate will receive a commission as Sub- 
Lieutenant (E), and after two months’ training in 
a naval depét be sent to sea. Officers holding 
hononrs degrees or the equivalent may, at the 
d‘scretion of the Admiralty, be selected to undergo 
an advanced course of instruction in marine engi- 
neering at the R.N. College. Greenwich. On 
receipt of his commission the Sub-Lieutenant (E) 
is paid at the rate of eleven shillings and tenpence 
a day, and he may aspire to the rank of Rear- 
Admiral (E) with ninety shillings and sixpence per 
day, a good pension, and in case of his death 
allowance for his dependants. When the official 
pamphlet is issued, full particulars with details of 
expenses, pay, allowances, and pensions, will be 
found in it. 

It is generally recognised that the engineering 
profession, like most others, is overcrowded. The 
technical schools and universities turn out more 
men with certificates or degrees than are required 
to fill the vacancies in industry. Many of them 
have to become teachers to earn a livelihood, whilst 
others take to the administrative and selling sides 
of business instead of the technical. In consequence 
of this plethora, the pay is not good, the prospects 
are not very rosy, and pens‘ons are uncertain or 
small. Now graduates are offered an attractive 
alternative. The sea is not the place for every- 
one. A particular class of temperament is called 
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for, and physical fitness is a necessity. But there 
are lots of young engineers in our technical colleges 
and universities who have all the qualities called 
for, and they might do far worse for themselves 
than consider the advantages which are offered 
by the engineering branch of the Navy. It is no 
longer necessary for the parents of a mere school- 
boy to decide to put him into the Navy; grown 
men, between the ages of one-and-twenty and 
twenty-five, who have already had some experience 
of life, and have already completed the:r college 
education, can decide for themselves, and if they 
decide favourably they will immediately receive 
commissions as Sub-Lieutenants at a rate of pay 
—about £18 a month—which, according to the 
Admiralty—is adequate to cover their expenses 
whilst on service. We know that some firms are 
offermg nearly twice that salary to university 
graduates immediately on leaving the university. 
But salaries of that order are rare. In general, 
the graduate goes into works for a three years’ 
practical course, beginning on a pound or twenty- 





five shillings a week. Hence, on pecuniary grounds 
alone the Navy presents an attractive alternative 
to the young engineer. Furthermore, as will be 
seen from the article on page 225, the rate of 
increase of pay with promotion is good, there are 
special allowances to be earned, and there is the 
certainty of retired pay and pensions. 

Whilst, as we have suggested, a naval life is not 
one for which every successful graduate is fitted, 
either by temperament or physique, we anticipate 
that there will always be plenty of applicants for 
these University commissions once their existence 
is generally known. No one who reads the advance 
extracts from the Admiralty pamphlet which we 
publish, and still more the complete pamphlet, can 
fail to be impressed by the attractions which the 
Navy offers to those young men who are disposed 
to a more stirring, and perchance adventurous, 
life than they can find in a small island, and who, 
at the same time, are not unmoved even in these 
intellectually pacifist days, by a desire to serve 
their country. 








The Institution of Mechanical Engineers. 


ANNUAL GENERAL MEETING. 


HE ninety-first annual general meeting of the 

Institution of Mechanical Engineers was held in 
London on Friday of last week, February 18th. Sir 
J. E. Thornycroft, the retiring President, announced 
at the opening of the meeting that as a result of the 
serious illness of Brig.-General Magnus Mowat, the 
Council had appointed Mr. J. E. Montgomrey to be 
acting Secretary. Sir John also announced that the 
Council had elected Mr. R. E. L. Maunsell and Mr. 
Charles Day as honorary life members. The result of 
the ballot was as follows :—As President, Mr. D. E. 
Roberts ; as Vice-Presidents, Mr. H. L. Guy and 
Major S. J. Thompson ; as members of Council, Mr. 
O. V. S. Bulleid, Wing Commander T. R. Cave- 
Brown-Cave, Mr. C. Hinton, Eng.-Admiral Sir George 
Preece, Mr. D. R. Pye, Professor Andrew Robertson, 
and Mr. C. H. Russell (associate member). Following 
a vote of thanks to the retiring President, proposed 
by Dr. Hele-Shaw and seconded by Mr. John Belliss, 
Sir John Thornycroft handed over the chair to his 
successor, Mr. Roberts. 


Annvuat REPORT OF THE CoUNCIL. 


The Council’s annual report showed that on 
December 31st, 1937, the total membership of the 
Institution amounted to 12,720, representing an 
increase of 425 during the year. The Institution now 
has twelve branches, nine at provincial centres in 
Great Britain, one in the Argentine, one in China, and 
a new one, the Caribbean Branch, a petition for the 
formation of which was granted by the Council during 
1937. 

The Alloys of Iron Research Committee—a joint 
body on which the Institution is represented—con- 
tinued its investigation of manganese-rich iron- 
manganese alloys. It is intended to bring this 
research to an end during the current year. Farther 
work on the alloys of iron will be done under the 
auspices of the Alloy Steels Committee of the Iron 
and Steel Institute. 

For the Cutting Tools Research Committee, a sub- 
committee under the chairmanship of Mr. J. M. 
Newton has been preparing a summary of information 
and data supplied by makers and users of cemented 
tungsten carbide tools. This sub-committee will 
present a report on the work it has done so far at an 
extra general meeting to be held.on April 8th. The 
information which it has collected from users of 
tungsten carbide tools indicates that in some cases 
the tools are being employed conspicuously below their 
actual capabilities as a result either of the use of 
unsuitable machines or of the inexperience of the 
operators. 

A new research committee under the chairmanship 
of Dr. H. J. Gough was appointed during the year to 
study the properties and performance of high-duty 
cast irons with special reference to their development 
and use for general engineering purposes. Research 
work on this subject was begun in April and is being 
earried out by the British Cast Iron Research Asso- 
ciation under the superintendence of Mr. J. G. 
Pearce. In the first part of the programme the irons 
being studied have carbon contents ranging from 
1-5 to 3-5 per cent. and silicon contents ranging from 
1-0 to 2-5 per cent. 

Work for the Pipe Flanges Research Committee 
was continued at the National Physical Laboratory. 
Tests were made on full-scale flange joints under a 
steam pressure of 1400 lb. per square inch and at 
temperatures ranging from 925 deg. to 1025 deg. Fah. 
The work has almost reached the stage at which it will 
be possible to deduce with some certainty the limiting 
temperature at which the pipe joint under the pressure 
named will have a life of 100,000 hours. 








The Welding Research Committee continued its 
investigation of the physical properties of welds and 
of the relationship of the results obtained from 
specimens to those derived from tests on boiler drums 
subjected to repeated loadings produced by hydraulic 
pressure. A study of the X-ray analysis of welds is 
being made and a preliminary investigation of the 
use of welding in repair work and for attaching fittings 
to boilers has been undertaken. 

On the financial side the report records a revenue 
of £39,228 and an expenditure of £38,677. Among 
the details of the expenditure are items of £2095 spent 
on research, £646 expended on the Symposium on 
Lubrication held during October, £150 representing 
the net cost to the Institution of the National Certifi- 
cates and Diplomas scheme, £145 disbursed in con- 
nection with the James Watt International Medal, and 
£101 paid to the Engineering Public Relations Com- 
mittee. 


SINGLE-BUCKET EXCAVATORS. 


Following the business of the annual meeting, Mr. 
W. Savage presented a paper entitled “‘ The Develop- 
ment of Single-bucket Excavators,’ of which we 
begin a reprint elsewhere in this issue. The discussion 
which ensued centred very largely on details and did 
not reach a high level of general interest. 

Mr. W. Barnes asked the author if he could give 
any figure which might be taken as a fair cost of 
excavator ropes per cubic yard of material excavated. 
The paper, he said, mentioned light welded booms and 
booms made of aluminium. It said nothing, however, 
regarding booms made of alloy steel. Had they been 
considered and what results did they give ? 

Mr. F. M. Robinson said that on large machines the 
balanced hoist effected a saving of power which was 
well worth having. Discussing clutch linings, he said 
that an important influence on their life and efficiency 
was exerted by the nature of the bonding wire, which 
might be of brass or zinc. He expressed a preference 
for dipper handles made of wood and flitched with 
steel plates and for single rather than double-stick 
construction. Discussing the support of the lower 
frame, he said he favoured the hydraulic jack system, 
as it gave a more stable frame than the screw system. 

Mr. Charles Erith said that an important recent 
development in single-bucket excavators not illus- 
trated in the paper was a drag-line machine which 
operated by cutting the material upwards on an 
inclined face. The machine, in that case, was 
stationed at the top of the bank and operated by 
drawing the bucket up the inclined face. It was 
becoming obsolete practice to station the machine on 
the pit bottom. It was of interest to note, he con- 
tinued, that in a paper presented before the Institution 
of Civil Engineers in 1934 Sir Henry Japp had said 
that no public works contractor should estimate for 
excavation at less than Is. per cubic yard, although 
at times, as on the Salonika reclamation scheme, 
the actual cost might be as low as 34d. In spite of the 
development of excavating machinery, however, the 
Chinese coolie living on a handful of rice a day could 
do the work by hand at a cost of one penny per cubic 
yard. 

Mr. A. C. Basebe discussed modern developments 
of fluid couplings and said that they were particularly 
valuable on excavators which at times might have to 
serve as cranes, as was commonly the case in the 
Tropics. With a fluid coupling the load was lifted 
without the least jar. 

Mr. R. S. Lewis agreed with the previous speaker 
concerning the value of fluid couplings and said that 
they gave the excavator driver great confidence in 
going hard at his work. Discussing the support of the 
underframe, he said that in America the hydraulic 





jack gear was occasionally used to tilt the machine 
when at work in such a way that the bucket, both 
when coming in and going out, ran downhill, 

Mr. Asa Binns said that the problems facing the 
designer of excavating machinery were equalled by 
the difficulties encountered by those who used such 
machinery on public works. He instanced as an 
example of the difficulty of estimating for excavation 
work the experience of Messrs, Pearson when the 
King George V dock was being constructed on the 
Thames. For that work five million cubic yards of 
material had to be dug out and carried 50 miles to sea. 
The contractors employed machines of the type 
mentioned by Mr. Erith, which, stationed on the top 
of the bank, took an upward cut on an inclined face. 
Each machine was operating satisfactorily and getting 
out about 2000 cubic yards per day until a soft spot 
was reached where an old creek ran across the site of 
the dock. The ground would not bear the weight of 
the excavator at the top of the bank and until the soft 
ground was passed resort had to be made to a shovel 
excavator stationed on the bottom of the dock. Such 
contingencies were so serious that the contractor was 
compelled in his estimates to cover himself against 
them. 

Mr. Cooper, dealing with the use of fluid couplings 
on excavators, said that there was definite evidence 
that they prolonged the life of the ropes. He quoted 
an instance in which the ropes of a machine fitted with 
a direct drive lasted no more than 250 hours, whereas 
with a fluid coupling the ropes still survived after 
600 hours’ service. There could be no doubt, he 
added, that when excavators were used as cranes 
fluid couplings possessed very definite advantages. 

Mr. Savage, replying to Mr. Barnes, said that it 
was difficult to give a figure for the cost of the ropes 
per cubic yard of material excavated. It ought not 
however to exceed one-tenth of a penny. In many 
cases it would be only a half or a quarter of that 
amount. The use of high-tensile steel for the con- 
struction of booms certainly permitted higher 
stressing, but the difference in weight between a high- 
tensile and a mild steel welded boom was not very 
great. In addition he had some doubt as to the 
welding of high-tensile steel for structural purposes. 
In reply to Mr. Robinson, he said that in his opinion 
the balanced hoist would become a standard fitting 
in all big excavating machines. In his opinion the 
welded arm was the best form of construction for 
dipper handles. He had always found that in riveted 
arms the rivet holes were a source of weakness. As 
regarded brake linings, he said that zine wiring was 
supposed to have a lower scoring tendency on the 
friction surface than brass wiring. He thought that 
the hydraulic jack system would become the universal 
method of supporting the underframe. It had one 
important advantage, which could not be realised 
with the screw system, in that it enabled the machine 
to be operated with a level frame on sloping ground. 
Arising out of Mr. Erith’s remarks he said that the 
multi-bucket excavator was very popular in Germany, 
but its maintenance costs were high. It was, he 
thought, significant that in America and in this 
country very few multi-bucket machines were in use. 
On the question of fluid couplings he asked for an 
explanation of their alleged ability to cushion shocks. 
He did not like them for excavator work and only 
fitted them when it was specified that the machines 
would be used for considerable periods as cranes. 
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EDWARD G. HERBERT. 


Ir is with deep regret that we have to announce 
the death at the age of sixty-nine, after a painful 
illness, of Mr. Edward G. Herbert, of Edward G. 
Herbert, Ltd., Levenshulme, Manchester. Mr. 
Herbert had earned for himself a very high reputation 
for his ingenuity and for his research work in metal- 
lurgical matters, and was the author of many papers 
presented to technical societies, both in this country 
and abroad. He was born in 1869 in Essex, received 
his early education at the Nottingham High School, 
and later graduated from the University of London 
with the degree of B.Sc. He began his business 
career in Manchester in 1892 in partnership with Mr. 
Charles Richardson as electrical engineers in a small 
way, and in 1895 the partnership was dissolved, and 
he conducted the business for some years in his own 
name as a maker of machine tools. In 1902, in con- 
junction with the late Mr. Charles Fletcher, the busi- 
ness was converted into a limited liability company 
under its present title, and, with the commercial 
and practical engineering experience of Mr. Fletcher, 
the firm soon came into the forefront in the manu- 
facture of engineers’ tools, especially metal sawing 
machines and testing machines. 

Later the firm directed its attention more and more 
to the problems connected with the efficiency of cutting 
tools and ingenious machines were designed jointly 
by Mr. Fletcher and Mr. Herbert for carrying out 
scientific tests on files, hack saw blades, and tool 
steel, in connection with which Mr. Herbert read 
several original papers before the Institution of 
Mechanical Engineers, the Iron and Steel Institute, 
the American Society of Mechanical Engineers, the 
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Manchester Association of Engineers, and the British 
Association. 
In recent years Mr. Herbert, although still a 
director of the firm which bears his name, devoted 
his energies chiefly to scientific research and the 
subject of hardness led to the invention of the now 
well-known pendulum hardness tester. This research, 
following upon the tool steel research work, came to 
embrace not only the hardness and the work-hardening 
properties of steel, but also the whole series of changes 
in these properties which come into play resulting 
from the action of the tool on the work and of the 
reaction of cutting temperatures on both. The 
work which Mr. Herbert did in this connection is well 
known to many of our readers, and he was appointed a 
member of the Cutting Tools Research Committee of 
the Institution of Mechanical Engineers. 
One of Mr. Herbert’s most recent contributions 
to the study of “‘ hardness ’’ was the paper whicli he 
read before the British Association as recently as 
September last. The paper was entitled “‘ A Con- 
tinuous Hardness Test: Periodic Hardness Fluctua- 
tions.” This paper dealt with a new continuous test 
which produces automatically a permanent record 
of hardness changes occurring in metals during a 
period of ageing, the basis of the test being a scratch 
or groove formed by a loaded grooving tool in a 
specimen slowly traversed under the tool by clock- 
work mechanism. In the test a groove is rolled in the 
metal by a rotating steel ball for a period varying 
between 48 and 60 hours. The depth of groove is 
automatically recorded on a drum covered by photo- 
graphic paper, or the groove can be scanned by 
projecting it optically at a high magnification and 
measuring its width at intervals corresponding with 
a time scale. The width can be converted into Brinell 
hardness. The author claimed that this test can be 
used to investigate periodic fluctuations of hardness 
following magnetic or thermal disturbance of the 
metal and for recording age-hardening effects. He 
attributed the periodic fluctuations to electro- 
magnetic pulsations in the atomic structure of the 
metal. In 1931 Mr. Herbert presented a paper to 
the Royal Society in which he described the remark- 
able changes in the hardness of metals which resulted 
from rotating them in a strong magnetic field. He 
described in this paper a magnetic table which he had 
invented for applying a powerful field in a gap 12in. 
long and adjustable in width, or, by reversing the 
table, a more concentrated field in a short gap of 
variable width. The rotary treatment is given by 
placing the specimen across the gap and rotating it so 
that the direction of polarity is varied through 360 deg. 
The pendulum hardness tester was fully described 
in THE Enorneéer for April 13th, 1923. In a further 
notice at a later date it was stated ‘‘ that the tester 
seems to provide a key to the opening of many doors 
leading to an extension of our knowledge regarding 
not only the phenomenon of hardness in general, 
but many other important properties and charac- 
teristics of materials.’ The peculiarly named 
“Cloudburst ’’ hardness testing and work-hardening 
machine, which was another outcome of Mr. Herbert’s 
ingenious brain, makes it commercially possible to 
test articles in large numbers and over the whole of 
their area for uniformity of hardness. By its use 
any surface or portion of a surface which is soft is 
clearly marked, and can be readily detected by the 
eye, while correctly hardened surfaces are not 
defaced. It is also claimed that it can be used to 
increase, sometimes by as much as 50 per cent., the 
hardness of surfaces which have already been brought 
into the best condition attainable by heat treatment. 
The principle on which the machine operates is to 
rain down a large number of hard steel balls from a 
height adjusted to the hardness requirements upon 
the whole surface under test. By so doing, such 
portions of the surface as are insufficiently hard, and 
only such portions, are thereby marked by slight 
indentations, thus making them readily distinguish- 
able from the other portions which possess the desired 
degree of hardness. The process of work hardening 
by the “Cloudburst ’’ apparatus is carried out in 
similar manner, but is continued over a longer period, 
and with a gradually increasing height of fall. The 
work hardening is caused by the impact of the hard 
steel balls and produces a smooth wear-resisting layer 
of considerable depth, from 1 mm. to 2 mm. thick, 
which merges gradually into the body of the material, 
so that there is no tendency to chip or flake. The 
work hardening is effected after the application of 
the normal methods of heating, quenching, temper- 
ing, &c. It is claimed that by this simple process 
cutting tools have been increased in hardness from 
750 to 1200 Brinell. 

One of Mr. Herbert’s earlier joint inventions with 
Mr. C. Fletcher was a file-testing machine, which was 
described in a paper read by him before the Man- 
chester Association of Engineers in 1909. In this 
appliance the file to be tested is held between two 
headstocks bolted to a reciprocating table, which is 
actuated to represent the act of filing by a crank 
inside the body of the machine. The test bar, lin. 
square, rests horizontally on rollers at the back of 
the machine. It is pressed lengthwise against the 
file by means of a weight and a chain, which is hooked 
on to the far end of the bar. The test bar is drawn 
back by a clutch during the backward stroke of the 
file. To prevent chattering of the file, spherical 


with squared paper is driven from the machine through 
speed-reducing gear, so as to make one revolution 
per 120,000 strokes of the file. A pencil mounted on 
a sliding bar is connected by a fine chain to the test 
bar. As the latter is filed away and drawn forward 
by the weight, its movement is communicated to the 
pencil in a direction parallel with the axis of the drum. 
The result is a curve, the slope of which measures the 
rate at which the bar is being filed away. Hori- 
zontal and vertical distances represent the number of 
strokes and the length of bar filed away respectively. 
The process of testing continues until the file slips 
over the surface of the test bar without cutting, 
which is indicated by the curve on the chart turning 
into a horizontal direction. Among the results 
obtained by this method of testing perhaps the most 
noteworthy was that the two sides of a file were seldom 
equal in efficiency or durability. The curves taken 
from the two sides of one and the same file in one case 
indicated that one side did 34 times as much work as 
the other side, and made four times as many useful 
strokes as the other. Mr. Herbert arrived at the 
conclusion that the cut of the chisel was of more 
importance than the quality of the steel from which 
the file was made. He held that a badly cut file 
was the most wasteful tool that could be put into the 
hands of a workman. 

Another machine which Mr. Herbert invented was 
for testing tool steel. In this machine a tube of steel 
or other metal is rotated about a vertical axis, while 
its lower end rests on a fixed abutment. The cutting 
tool is held in a vice, which is mounted on knife-edges 
lying in the plane of the end of the tube. By means 
of a steelyard with a movable weight and scale, the 
tool can be made to press upwards against the edge of 
the tube with any desired pressure, and cut it away 






with a turning action. The tube is held in contact 
with the abutment by means of a weight, the down- 
ward pressure of which is greater than the upward 
pressure of the tool. As the tube is cut away by the 
tool, it is fed downwards by the weight, so that the 
end of the tube, although it is being constantly 
turned away, is always in contact with the abutment, 
and the point at which cutting takes place is therefore 
stationary. A dashpot connected to the vice prevents 
jarring and vibration. The tube is driven by a 
vertical spindle which receives its motion through 
cone and friction dise gearing, capable of giving it a 
wide and continuous range of speeds. A paper- 
covered drum mounted beside the column of the 
machine is driven from the spindle through worm 
and spur speed-reducing gear, and the vertical move- 
ment of the spindle is communicated through a chain 
to a pencil mounted on a vertica) sliding bar. Thus 
when the machine is set in motion the pencil draws 
a diagram in which horizontal distances represent | 
the number of revolutions made by the tube, and 
vertical distances represent the vertical movements 
of the spindle, i.e., the length of tube turned off by 
the tool. The slope of the line represents the rate at 
which the tube is turned away, which is expressed 
in inches per 1000 revolutions. 

Mr. Herbert was a member of several scientific 
institutions, including the Institution of Mechanical 
Engineers, the American Society of Mechanical Engi- 
neers, the Institute of Metals, and the Manchester 
Association of Engineers. He was a Thomas Hawksley 
Medallist and also won the Butterworth Medal of 
the Manchester Association of Engineers for the best 
contributions to the discussions on papers during one 
session. His loss will be greatly felt at the meetings 
of these institutions and by engineers in general. 











UNIVERSITY 


INTRODUCTORY. 


T is well known that commissions in the engineering 
branch of the Royal Navy are now available to 
graduates of universities in Great Britain, Northern 
Ireland, and the Dominions. The United Kingdom 
Universities are Birmingham, Bristol, Cambridge, 
Durham, Leeds, Liverpool, London, Manchester, 
Oxford, Sheffield, Aberdeen, Edinburgh, Glasgow, 
St. Andrews, Wales, Belfast University College, 
Southampton. These commissions are to be granted 
twice a year, the number varying according to 
circumstance. This month, February, twenty are 
offered. 
To show the advantages of this method of joining 
the Royal Navy, the opportunities it offers, and to 
amplify the existing regulations, the Admiralty has 
prepared and will shortly issue a pamphlet, from an 
advance copy of which we have been courteously 
given permission to extract the following sections. 
Advantages of Joining the Navy.—One of the 
great advantages of joining the Navy is that employ- 
ment is assured and is not disturbed by conditions 
which may affect employment in commercial life. 
The Navy is now expanding and prospects of promo- 
tion as far as the rank of Commander (E ) are very 
good. 
As regards seniority, Engineer Officers joining from 
the universities will be under no disadvantage when 
compared with officers of their own age who joined 
from other sources, and, in fact, an officer joming 
from a university at 22} years of age with an honours 
degree and gaining the maximum antedates of 
seniority, will be younger on promotion to Lieutenant 
Commander (E) than the average of officers who 
joined in the ordinary way, viz.:—Enters at 22-6/12 
years ; promoted to Lieutenant (E) at 23-5/12 years ; 
maximum antedate, six months from proficiency 
examination and six months from advanced course ; 
promoted to Lieutenant Commander (E) at 30-5/12 
years ; while the average age on promotion of officers 
ex cadet entry to Lieutenant Commander (E) is about 
31 years. 
Another advantage which is highly prized is that 
leave with full pay is granted on a generous scale, 
i.e., Six weeks per annum, while serving in the Home 
Fleet and two weeks for each period of six months 
served on a foreign station, this leave being accumu- 
lated till the end of the commission, normally 23 years. 
Possibly the greatest advantage of a Naval career 
is that, on retirement, a not ungenerous rate of 
retired pay may be granted, according to rank and 
length of service, while at an officer’s death pensions 
may be granted to his dependants. 
The Attractions of a Naval Officer's Career.—For a 
young and energetic man, interested in his profession 
as an engineer, the chance of obtaining a commission 
in the Navy should be an attractive one to a university 
graduate. From a professional point of view he will 
undergo a most varied experience of many different 
types of machinery, up to taking charge of engines 
of our most powerful warships, as well as supervising 
repair work afloat and ashore. Should his academic 
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dealing with the design of the machinery of warships 
of all kinds. Responsibility will be put upon him 
at an early stage and will increase as he advances in 
the Service ; and as he approaches the highest ranks, 
posts of the greatest importance will be within his 
reach. 

Games and Sport in the Navy.—Games form an 
important part of an officer’s life in the Navy, as it 
is his duty to encourage his men to take part in them, 
to assist in organising them, and, if possible, to take 
part in the games himself, the object being, not to 
produce experts, but to assist in promoting physical 

tness and morale. A certain number of officers 
have taken up private flying, and facilities for tuition 
have been arranged. 

All these athletic activities are generally sponsored 
and controlled by committees of representatives from 
the Fleet and the various commands, and these are 
affiliated to the bodies controlling sport in Great 
Britam, such as the Amateur Athletic Association, 
the Rugby Union, &c. The work of these committees 
is co-ordinated and controlled by a central committee 
called the Royal Navy and Royal Marines Sports 
Control Board. 

The result is that with the facilities that are often . 
afforded to naval officers privately, nearly all games 
and sports are within the reach of all and at a moderate 
cost. The opportunities of obtaihing shooting and 
fishing are first class, and such as are not enjoyed by 
many, and a few days’ leave is often granted to officers 
on foreign stations for these purposes. 


Pay, ALLOWANCES, RETIRED Pay, &c. 


Full and Retired Pay.—Sub-Lieutenants (E) entered 
from the Universities will receive lls. 10d. per day 
(£215 19s. 2d. per annum) until promoted to 
Lieutenant (E) eleven months later. Their pay will 
then be l6s. 4d. a day (£298 ls. 8d. per annum), 
increasing to 20s. 10d. per day according to length of 
service as Lieutenant (E). On attaining eight years’ 
seniority as Lieutenant (E), officers will be promoted 
to Lieutenant Commander (E), pay bemg from 
30s. 10d. a day (£562 14s. 2d. per annum) to 34s. 4d. 
a day (£626 lls. 8d. per annum), according to length 
of service as Lieutenant Commander (E). 

Officers not selected for promotion to Commander 
(E) must retire at the age of forty-five with retired 
pay according to service; the maximum rate 
(£407 10s. per annum) would normally be gained. 

The rank of Commander (E) would normally be 
reached after about four to four and a-half years’ 
service as Lieutenant Commander (E), the rates of 
pay varying according to the length of service in the 
rank, from 40s. 8d. a day (£742 3s. 4d. per annum) to 
51s. 8d. per day (£942 18s. 4d. per annum). Should 
he not be selected for promotion to Captain (E), 
retirement is compulsory at the age of fifty with retired 
pay according to service. The maximum rate (£543 
per annum) would normally be reached. 

The rank of Captain (E) would normally be attained 
after ten to twelve years’ service as Commander (FE) ; 
rates of pay are from 54s. 4d. a day (£991 11s. 8d. per 
annum) to 67s. 10d. a day (£1237 19s. 2d. per annum). 
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fifty-five with maximum retired pay of £814 10s. per 
annum. . 

Captains (E) who are promoted to Rear-Admiral 
(E) reach that rank after about six years’ service as 
Captains (E), the rate of pay being 90s. 6d. per day 
(£1651 12s. 6d. per annum). Rear-Adrnirals (E) 
retire at the age of sixty with maximum retired pay of 
£914 10s. per annum (which is usually received). 

At present there is one Engineer Officer on the 
Active List holding the rank of Vice-Admiral. This 
officer carries out the duties of Engineer-in-Chief of 
the Fleet and he receives an inclusive salary of 
£2262 10s. 1Ud.per annum. This rank carries with it on 
retirement retired pay, which is usually the maximum, 
of approximately £1082 per annum. 

Allowances.—Allowances in addition to full pay, 
ranging from £18 to £184 per annum, are granted for 
duty in certain appointments. Allowances varying 
from £107 to £207 per annum are paid to officers 
whose duty prevents them from being provided with 
Service Rations, accommodation and _ servants. 
These allowances are subject to revision from time 
to time. 

Unemployed Pay.—Officers of the rank of Lieu- 
tenant (E) to Commander (E) may be placed on 
unemployed time if no appointments are available 
for them ; im this case full pay of rank and seniority 
without allowances will be received for a period not 
exceeding six months; if unemployed for a further 
six months a reduced rate of pay is received and 
after that time half-pay only. In special cases of 
prolonged unemployment officers are liable to be 
placed on the retired list with retired pay according 
to service. Captaims (E) and Rear-Admirals (E), but 
the former only to a small extent, are liable to a certain 
amount of half-pay. 

It is unusual for Engineer Officers to be on unem- 
ployed pay for more than short periods, and it is only 
exceptionally in the case of officers below the rank of 
Captain (E) that an officer is placed on half-pay or 
on unemployed pay below the full pay rate. Officers 
unemployed at their own request are not entitled to 
unemployed pay, but may be placed on half-pay. 

Travelling Expenses.—Officers travelling on duty 
have their fares paid by the Admiralty ; subsistence 
allowances and reasonable travelling expenses are 
also allowed. Officers on leave can travel by rail at 
reduced charges, and this privilege is extended to 
their wives and their children under the age of sixteen 
years. 

Assisted Passages for Officers’ Wives and Families.— 
Married officers holding certain shore appointments 
abroad may have a portion of the cost of passages of 
their wives and children defrayed by the Admiralty. 

Equipment Allowance.—Each University candidate 
accepted for service will receive an equipment 
allowance on joming of £50, towards the provision of 
the necessary uniform. This allowance is paid subject 
to certain regulations as to refund if the officer fails 
to serve for three years, and the Admiralty reserve the 
right to demand an account of its expenditure and to 
pay no greater sum than that for which proof of 
expenditure is provided. 


Duties AND CAREER OF AN ENGINEER OFFICER. 


The most senior Engineer Officer on board, officially 
known as “ The Engineer Officer,” is always of Com- 
mander’s rank in the case of battleships, battle- 
cruisers, and cruisers, and he is responsible for the 
genera! organisation of the engineering room depart- 
ment, its good order and discipline and the operation, 
maintenance and repair of the machinery. 

He has under him a complement of more junior 
Engineer Officers and men. the latter consisting of 
two main categories—a number of highly skilled 
mechanics and a larger number of men for watch- 
keeping attendance at sea and for general mainten- 
ance duties in harbour. 

It is customary for the Engineer Officer to decen- 
tralise the more detailed work of the organisation of 
his department to the officer immediate junior to 
him, who is known as the “‘ Senior Engineer.” 

Under the Senior Engineer the engineering depart- 
ment is divided into a number of sections, each in 
charge of an Engineer Officer. For instance, one 
officer will be made responsible for the supervision 
of the boilers, another for the main engines, and a 
third for the electric generating and hydraulic 
machinery, and so on. 

At sea there is always one Engineer Officer on duty 
in the engine-room, who is known as the “ Engineer 
Officer of the Watch.” He is for the time in sole 
charge of the boilers and machinery in use and the 
men attending them ; he is responsible to the Engi- 
neer Officer for this duty and that all orders received 
from the officer in charge on the bridge are carried out 
out promptly. 

When a Sub-Lieutenant (E) first goes to sea, he is 
considered as being under training until he proves 
that he is capable of taking charge as Engineer 
Officer of the Watch, when he will be given a “‘ Watch- 
keeping Certificate.” 

During this period of sea training he will have been 
attached to the various officers in charge of sections 
to gain experience; having received his “ Watch- 
keeping Certificate,” he will himself be put in charge 
of one of the sections of the department, and be able 
to put into practice the knowledge he gained during 
his training. 

He will also be put in charge as “‘ Engineer Officer 





of the Watch,” and now will come his first experience 
of handling men. This is of the greatest importance 
to an officer, for it is to him that his men will look for 
leadership in the hour of battle or in emergency. 

At the same time another duty devolves upon him, 
that of ‘‘ Divisional Officer.” The petty officers and 
men of the engineering department are divided up 
into bodies of convenient size, called ‘‘ Divisions,” 
each one in charge of an officer, who is responsible for 
the general well-being and appearance of his men, 
and should encourage them to seek advancement in 
the Service, giving as much advice and assistance as 
lies within his power. 

This is a very important duty and to be a first-class 
Divisional Officer calls for tact, sympathy, and under- 
standing to a marked degree, and such an officer 
will not only have the confidence and respect of the 
men, but will be an asset to any ship in which he may 
serve. 

Following up his career, he will be promoted to 
Lieutenant (E) at the appropriate time; if he 
volunteers for service in submarines, he will after 
eighteen months to two years’ service as Lieutenant 
(E) be appointed to a submarine instructional course 
before joining that branch of the Service. Otherwise, 
after about three or four years’ experience of the 
duties mentioned, he will probably be appointed 
either to a cruiser as ‘“‘ Senior Engineer” or to a 
destroyer as ‘‘ Engineer Officer.”’ 

Meanwhile those officers who were selected to 
undergo the advanced course in Marine Engineering 
and the Royal Naval College, Greenwich, would have 
been sent to that establishment after having spent a 
year at sea, and on completion of the course appointed 
to sea-going ships to gain further experience, and, 
subsequently, if recommended, are given shore 
appointments in the dockyards or at the Admiralty. 
An officer who has not been selected for the Green- 
wich course is not, however, precluded from such 
appointments ; in fact, many such are at present 
serving in these establishments. 

Generalising, it may be said that whereas an officer 
who has not passed through the Greenwich course 
spends most of his time at sea before being promoted 
to Commander (E), with varying chances of shore 
appointments, those who have passed through the 
Greenwich course will spend the majority of their 
time on shore with a varying amount of sea time such 
as will enable them to keep in touch with the sea 
service. 

As stated, officers who have not passed through the 
Greenwich course will also have their chance of shore 
appointments, so their sea service need not be con- 
tinuous. 

A certain number of such officers will be required 
for instructional duties at the Royal Naval Engineer- 
ing College, Keyham, at the Royal Naval College, 
Dartmouth, and at the various training schools for 
ratings, while there are also appointments open to 
them in the gun-mounting, torpedo and mining 
departments, both at the Admiralty and in the various 
dockyards. 

At a seniority of eight years as a Lieutenant (E), 
he will be promoted to Lieutenant Commander (E), 
and usually while in this rank will spend two years 
as Senior Engineer of one of the largest ships in the 
Navy. Promotion to Commander (E) is by selection 
from Lieutenant Commanders (E), who have attained 
at least 2} years’ seniority in that rank. 

A Commander (E) will on promotion most probably 
go to sea as Engineer Officer of a cruiser, and later 
on as Engineer Officer of a larger cruiser or a battle- 
ship ; there are also a number of shore appointments 
of varying responsibility open to these officers. 
Subsequent promotion to Captain (E) and Rear- 
Admiral (E) is again by selection. 

Posts open to Captains (E) and Rear-Admirals (E) 
include such appointments as Managers of the engi- 
neering departments of dockyards, higher appoint- 
ments in the Engineer-in-Chief’s department at the 
Admiralty, and positions on the staffs of the various 
Commanders-in-Chief afloat and at the Home ports, 
as well as appointments as Admiralty Overseers in 
the large manufacturing districts of the country. 


Livinc EXPENSEs. 


Living expenses in the Navy afloat are low, but, as 
in all other walks of life, they depend upon the 
individual. Officers entered from the Universities 
will find that, given reasonable care, they can live on 
their pay on joining, and without difficulty. 

On entry they will receive the outfit allowance of 
£50 already mentioned ; it should be noted here that, 
after joining, many articles of officer’s clothing can be 
obtained from Government sources at very favourable 
prices. 

During the preliminary course at a Royal Naval 
Barracks, Sub-Lieutenants (E) will live in the Ward- 
room Mess as these establishments have no Gun Room 
Messes, and as the messing subscription is higher in 
a Ward Room than in a Gun Room, they will receive 
an allowance of 9d. per day (‘‘ Difference of Messing 
Allowance ”’), bringing their pay up to about £18 per 
month. Living in such a mess as this is more expen- 
sive than at sea, as tobacco and wines cannot be 
supplied at duty-free prices, and subscriptions for 
various purposes are higher. It may be anticipated 
that a reasonable mess bill for a Sub-Lieutenant (E) 
here would be at the rate of £7 10s. per month, but 
with economy this could be reduced appreciably. On 





leaving the Royal Naval Barracks the “ Difference 
of Messing Subscription ’’ will cease and on joining 
their first ships Sub-Lieutenants (E) will enter the 
Gun Room Mess. Officers in the Royal Navy are not 
encouraged to cultivate expensive tastes, which is 
borne out by the stringent regulations as to mess 
expenses, which limit the subscription for messing to 
Is. 3d. a day for Gun Room and 2s. a day for Ward 
Room officers. 

The wine bill of a commissioned officer in the Gun 
Room is not allowed to exceed £2 per month, and his 
bill for extras and wine included must not exceed 
£5 10s. per month; a reasonable total mess bill for 
a Sub-Lieutenant may be put at about £6 per month, 
but it can be kept below this. 

Officers entered from the Universities should only 
spend about nine months in the Gun Room before 
entering the Ward Room as Lieutenants (EF); their 
mess bills will now be rather higher, say, £9 per 
month, although many officers keep them below that 
amount. 

The expense of the upkeep of uniform must not be 
forgotten ; this should not exceed £30 per annum 
and can be kept well below that figure. 

As the pay of a Lieutenant (E) is £298 per annum, 
such officers should have no difficulty in living on 
their pay in comfort, as indeed the majority do. 


GENERAL QUALIFICATIONS. 


For a number of years Engineer Officers for the 
Royal Navy have been drawn from the same source 
as the Deck Officers. Some are volunteers from among 
cadets who have passed through Dartmouth and 
others are drawn from candidates from publie school 
as Special Entry Cadets. 

The Engineering Branch of the Navy designs, 
handles, maintains, and repairs the propelling 
machinery and mechanically operated machines and 
engines which make up the very complex installation 
found in a modern warship. 

Owing to the necessity for the maintenance of the 
ships of the Fleet at the highest possible pitch of 
efficiency and the rapid developments in mechanical 
and electrical engineering, it is necessary to set a very 
high standard of knowledge for the technically trained 
officers of a Service in which possibly the highest 
degree of applied science is to be found. 

Naval Engineer Officers entered as stated above are 
given, at the Royal Naval Engineering College, 
Devonport, a thorough training in theoretical and 
practical work, mechanical and electrical engineering, 
and also in the procedure of building, equipping, and 
maintaining men-of-war. 

This training, which lasts for 3} years, is recognised 
by all competent authorities as being second to none. 

Briefly, candidates for University commissions as 
Engineer Officers, Royal Navy, must :— 


(a) Have undergone a course of not less than 
three academic years as an internal student at one 
of the Universities mentioned in the General Regu- 
lations, or at one of certain Dominion Universitise 
(in certain circumstances, e.g., Rhodes scholars, a 
first-year at a recognised Dominion University will 
be allowed). 

(b) Possess an engineering degree (mechanical or 
electrical) of one of the Universities mentioned. 

(c) Produce satisfactory evidence that they have 
been regularly trained in mechanical engineering 
and have had practical experience. 


ENTRY, TRAINING, AND PROMOTION TO LIEUTENANT 
(E). 

On selection candidates will receive commissions 
as Sub-Lieutenants (E) and will be appointed to a 
Royal Naval Barracks for a two months’ preliminary 
course, which will include instruction in naval disci- 
pline, routine, customs, the duties and responsi- 
bilities of Engineer Officers, &c., and an anti-gas 
course. 

On completion of the course the officers will be 
appointed to battleships or cruisers of the Home or 
Mediterranean Fleets for a period of nine months, 
during which time they will be required to obtain a 
Watchkeeping Certificate. This obtained, they will 
be required to pass a technical proficiency examina- 
tion ; this will not be on theoretical subjects, but on 
the work they have done since coming to sea. 

On passing this examination and having been 
recommended by their Commanding Officers, they 
will be promoted to Lieutenant (I). 

This promotion should take place eleven months 
after the date of joining ; seniority as Lieutenant (E) 
will be determined by the result of this examination, 
and on this antedates of seniority may be granted by 
the Admiralty up to a maximum of six months. Thus. 
the seniority of a Lieutenant (E) who gained a six 
months’ antedate would be five months from the 
date of joining. 

Failure to pass the examination will involve a 
delay in promotion and such officers will be required 
to present themselves at the next six-monthly 
examination, and failure to pass at the second 
attempt will involve the question of the removal of 
the officer from the list. 

After promotion to Lieutenant (E) officers entered 
from the Universities will be subject to the same 
regulations as Engineer Officers ex cadet entry. 

Advanced Engineering Course at the Royal Naval 
College, Greenwich.—Officers in possession of Uni- 
versity Honours Degrees, or their equivalent, and 
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who pass the technical proficiency examination with 
credit, may, at the discretion of the Admiralty, be 
selected to undergo an advanced course of instruction 
at the Royal Naval College, Greenwich. 

This course is of two years’ duration and mainly 
consists of instruction necessary for the design of 
mechanical units of the largest as well as the smallest 
size, and the inter-related subjects. 

The result of the examination will carry with it a 
further maximum antedate of six months’ seniority. 

Antedates of Seniority.—Antedates of seniority will 
count towards increments of pay and further pro- 
motion, but will not count for retired pay or other 
tinancial purposes. 

Antedates will not carry back pay on the scale for 
the higher rank. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


COMMITTEE ON THE STATUS OF THE ENGINEER. 


_ Str,—Your Editorials on ‘* What’s Wrong ? *’ (Decem- 
ber 18th, 1936), ‘*‘ What’s Wrong’ Again ?”” (February 
5th, 1937), ‘‘ Engineers and Public Affairs ’’ (April 9th, 
1937), and an article in your columns on the “ Salary and 
Status of the Engineer ” (May 28th, 1937) have scattered 
seed, some of which has fallen on what I hope may prove 
to be good ground, and I have pleasure in sending you an 
account [printed below] of the formation of a Committee 
on the Status of the Engineer, which owes its inception to 
the articles which I have mentioned above and corre- 
spondence following thereon. 

The Committee has accepted the duty of presenting a 
report to a meeting to be called not later than May 17th 
next. I cannot, of course, anticipate the report, on which, 
indeed, much work remains to be done. But I hope that 
you and your readers will be interested to know that 
something is actually happening. 

If your columns and the post-bag of the Committee’s 
Hon. Secretary should show during the next few weeks 
evidence of a general welcome by engineers of news of this 
activity, the Committee will be encouraged to believe that 
its efforts may have practical results. The nature of the 
results to be desired cannot, I think, be better expressed 
than in the words of your Editorial Note upon a letter 
published in your issue of September 10th, 1937: ‘“*‘ The 
establishment of a competent body which would represent 
the general interests of British engineers.” 

ROBERT CHALMERS, 
M. Inst. C.E., M.I. Mech. E.. 
Chairman of the Committee. 
17, Dartmouth-court, S.E.10, 
February 19th, 1938. 


COMMITTEE ON THE STATUS OF THE ENGINEER. 


On November 17th, 1937, a meeting of such engineers 
as could be got together by its conveners was held in 
London .* to discuss suggestions for improvement of the 
status and salary of the engineer, and to consider the 
election of a temporary committee."’ The conveners were 
three engineers who had been discussing this subject 
among themselves and believed that a mavement towards 
some form of organisation for furthering and protecting 
the interests of engineers would be welcomed and supported 
by the profession generally. 

Over seventy engineers attended the meeting, and after 
a statement on behalf of the conveners a keen discussion 
took place, embracing such subjects as the formulation of 
standard scales of salary, the registration of engineers, 
guidance for prospective entrants to the profession, and 
the desirability of a united body of engineering opinion in 
relation to public affairs. 

Successive attempts to frame an order of reference to a 
committee elicited a general agreement that in view of the 
difficulty of the subject, investigation by a committee 
which should have a very free hand was necessary, and 
that the terms of reference should be framed as widely as 
possible. Ultimately, the following resolution was adopted 
with practical unanimity : 

That this meeting is of opinion that a committee 
should be appointed to investigate the possibility of 
improving the status of the professional engineer, and 
that having done so it should report to a meeting to be 
called within six months of this date. 

A committee appointed from among those present has 
been at work on this reference, and has every hope of pre- 
senting a useful report within the time allotted. 

Engineers who may wish to submit information or 
opinions for the consideration of the Committee should 
communicate with the Hon. Secretary, Mr. F. W. Yates, 
62, Parkview-court, Hurlingham, 8.W.6. 








SIXTY YEARS AGO. 


To-pay the vaeuum brake is as fully automatic as the 
Westinghouse brake, and it is not easy to understand how 
it ever could have been other than automatic. Yet such 
in its early days it appears to have been. Mr. Smith, its 
inventor, was, however, a man not easily deterred by 
difficulties. Recognising that the brake of the future 
would almost certainly be automatic, he set about pro- 
viding his brake with an automatic attachment. His 
proposals, as we outlined them in our issue of February 
22nd, 1878, were extraordinary, to say the least of it. He 
provided an ejector of much the usual construction, except 





that instead of being arranged to be operated by steam it 
had a rocket case attached to it. This case was fitted with 
a fulminating igniting arrangement, which might be 
described as a gun lock. A string attached to the trigger 
ran along the length of the train. If a coupling broke the 
string tightened and pulled the trigger, the rocket com- 
position was ignited, and the gases rushing through the 
ejector produced a vacuum and the brakes were applied. 
Mr. Smith’s invention reminded us of a proposal made in 
years gone by to fix a Congreve rocket on the top of every 
carriage in a train. If the train had to be stopped in a 
hurry all the rockets were fired at once by electricity, the 
object being to utilise the retarding influence of the issuing 
gases as a means of stopping the train.... Another 
footnote to the history of invention may be culled from the 
same issue. It would appear that certain people, while 
accepting Graham Bell’s discovery of the telephone, 
contended that his explanation of its action was not only 
incomplete, but wrong. Bell found a champion in Pro- 
fessor Fleeming Jenkin. Speaking at a meeting of the 
Royal Society of Edinburgh, Jenkin quoted the results 
of certain experiments on the telephone conducted by Mon- 
sieur Gott at St. Pierre and showed that they supported 
the theory advanced by Bell that his telephone depended 
for its action on simple induction effects. Incidentally, 
Fleeming Jenkin announced at the same meeting that he 
had constructed a phonograph which reproduced speech 
mechanically and that he would exhibit his apparatus at 
the next meeting of the Society. Meanwhile, however, 
Thomas A. Edison, according to another paragraph in the 
same issue, had been developing the original “ tele- 
phonograph” which he: had invented. His latest and 
largest machine, it was reported, not only spoke with 
clearness, but was loud enough to be audible at a distance 
of 175ft.... In yet another paragraph in the same 
issue we recorded that the Lord Lieutenant of Ireland, the 
Duke of Marlborough, had recently visited Edmundson 
and Co.’s factory in Dublin and had inspected the 
‘“* magneto-electric light’ and the equipment employed 
for its production. Among other apparatus in process of 
manufacture at the works he also inspected “the new 
horizontal silent gas engine.” 








A Distance Recorder for Firedamp. 


SEVERAL years ago the Safety in Mines Research 
Board was asked to endeavour to produce an instru- 
ment capable of recording continuously the percentage of 
fire-damp in its neighbourhood and suitable for use under- 
ground. It was to be employed in connection with 
measurements to be made over a period of several weeks 
of the quantity of methane passing along certain roadways. 
The method to be used was to record the velocity of the 
air flow and the percentage of methane in the air and to 
calculate from these measurements the methane volume. 
In addition to being safe when used underground, the 
instrument was required to be reasonably portable, to 
be capable of operating unattended, apart from daily 
inspections, and to have a range from zero to about 3 per 
cent. methane with an error not greater than +0-05 per 
cent. Experiments led to the design and construction 
at the Sheffield laboratories of a fire-damp recorder which 
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Fic. 1—CYCLE OF OPERATIONS 


fulfilled these conditions, and on Thursday, February 
10th, it was described in a paper read before the Midland 
Institute of Mining Engineers by Dr. H. Lloyd. The 
interest which its capabilities have aroused have suggested 
the possibility of wider application than the purpose for 
which it was originally intended and encouraged the 
development of additional features with which Dr. Lloyd 
deals. 

Methods airing at truly continuous indication, involving 
diffusion and combustion, were at first tried, but when the 
recorder was put on test it was found to suffer from several 
disadvantages, including a variable time lag in its readings 
and the necessity for frequent renewal of delicate parts. 
The principle adopted after many experiments was the 
straightforward mechanisation of a common method of 
gas analysis as carried out manually, for example, in the 
Haldane apparatus. The original instrument designed on 
this principle is still in use, and the same principle has been 
retained in later recorders which differ only in details of 
power supply. 

The operations which the recorder carries out auto- 
matically and continuously can be followed from Fig. 1, 
which shows the successive stages of sampling, testing, 
and recording. A continuously acting pump P connected 
by a pipe, which may be several yards long, to the place 
from which the air is to be taken, delivers the air to a thick- 
walled cylindrical brass chamber of about 15 c.c. capacity. 
This chamber has three ports, which are opened and closed 
by valves working from a camshaft. The port which 
communicates with the pump is for the inlet, a second port 
for exhaust, and the third is connected to an aneroid 
gauge A. A screwed plug: conveys insulated leads to a 
helix of platinum wire supported within the chamber. 

In the first stage (a) in the cycle of operations the inlet 
and exhaust valves are open and a quantity of the air to 
be tested is passed through the chamber, sweepng out the 
waste gases remaining in the chamber from the previous 
cycle, until it is filled with the fresh charge, an operation 
requiring about 100 c.c. of air. At the second stage (b) 





the inlet valve is closed and for a brief period the other 
two valves remain open to allow the contents of the 
chamber and aneroid to recover from any slight adiabatic 
effect and to assume atmospheric pressure. When the 
third stage (c) is reached all the valves are closed and the 
platinum wire heated to incandescence by a battery, 
thereby causing any methane in the sample of air to be 
converted by combustion to carbon dioxide and water 
vapour. During the fourth stage (d) the contents of the 
chamber are cooling, the thick metal walls of the chamber 
acting as a large heat sink in place of the constant tem- 
perature waterjacket customary in laboratory apparatus, 
but hardly convenient under the conditions impo 
underground. In the final stage (e) the aneroid valve is 
opened, when the reduction in pressure resulting from the 
combustion of the methane is indicated by the aneroid 
pointer and recorded on a chart calibrated in terms of 
percentage of fire-damp. 

The chart is driven by clockwork at the rate of half an 
inch per hour and the deflection of the pointer at the appro- 
priate moment during each cycle is registered as a dot on 
the chart by a mechanically. operated striker and an inked 
thread. The dotted line so produced on the slowly moving 
paper forms a permanent record of the percentage of fire- 
damp, any variation in this quantity appearing as undula- 
tions in the line. The whole cycle occupies six minutes, 
of which time more than half is allotted to the cooling 
stage. To save time the cooling is not carried to comple- 
tion, but it is arranged that the contents of the chamber 
always start to cool from the same temperature. This is 
ensured by using a platinum wire taking a heavy current 
in order to liberate so much heat within the chamber that 
the heat of combustion of the methane, though variable 
according to the percentage present, is negligible by 
comparison. Thus the cooling process is consistent from 
cycle to cycle, and no inaccuracy is introduced. 

In accordance with the laboratory practice of making 
check analyses whenever possible, these recorders are 
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FiG. 2—PORTION OF FIREDAMP RECORD 


built with at least two chambers, which register alter- 
nately on the same chart and agreement between the 
registrations is reasonable evidence that the recorder is 
working correctly. A portion of a record is reproduced 
in Fig. 2, in which it is seen that in addition to the fire- 
damp record, there is a horizontal row of dots near the 
bottom. This line is made by causing the striker to operate 
during stages two and five of the cycle and forms a datum 
line from which to measure percentages. The location of 
this line corresponds to atmospheric pressure and is always 
at a fixed height above the zero methane level. Errors due 
to misplacement of the paper on the drum or to creep of 
the aneroid are thus eliminated. 

Of the recorders constructed, one has four chambers to 
enable it to be used to follow accurately any sudden 

















Fic. 3—TwWo-CHAMBER RECORDER 


changes in the percentage of gas. The chambers register 
on the chart in succession, making altogether forty dots 
per hour. The pump and camshaft for actuating the valves 
and for controlling the current to the platinum wires are. 
driven by a small compressed air motor connected through 
a pressure reducing valve to the air mains. A 6-volt 
accumulator supplies the intermittent current of 2-5 
amperes required by the heating wires. 

Another model incorporates improvements such as a 
continuous supply of record paper lasting a month and an 
air turbine and alternator of the type used for under- 
ground lighting, thus eliminating both the pressure 
reducing valve and the accumulator. In addition, the 
disposition of the chambers and valve gear, which are made 
interchangeable, permits the building of either two or four 
chamber units as desired. 

Tn Fig. 3 is shown a two-chamber unit used in the labora- 
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tories of the Mines Department testing station for keeping 
a continuous check on the percentage of fire-damp in 
the atmosphere in which mining apparatus is submitted 
for test. It is driven by a motor of the kind used in 
gramophones and the platinum wires are supplied from 
A.C. mains through a transformer. This instrument has 
also been used for recording the percentage petrol vapour 
and other inflammable gases, such as may occur in the air 
in factories and storage places. 

All the fire-damp recorders mentioned can be made to 
operate a distant indicator or recorder so that the readings 
of an instrument situated underground some distance 
in-by can be recorded simultaneously at the pit bottom 
or at the surface. The transmitting device forms part of 
the fire-damp recorder and is operated by the aneroid. 





Recording Voltmeter 
3-6 Volts 






$ 
read Recorde 
Cvorts 7 - 





8750 OHMS 








Aneroid of 

Recorder R gee 
Ry Recorder 

Bonen cpegetme: i Striker 

8 Volts 
Ory Cells 
FIREDAMP RECORDER REMOTE INSTRUMENT 

& 


“Tre EnGineer’ 


Fic. 4—REMOTE RECORDER CIRCUIT 


It consists of a resistance strip beneath the striker and is 
connected to the same electric supply source as the 
heater wires. The pointer of the aneroid carries a con- 
tacting spring which is pressed against this resistance 
strip at each descent of the striker. As the deflection of 
the aneroid pointer determines the place at which contact 
is made with the strip, the voltage “* picked up” by the 
contact is a measure of the aneroid deflectién. The voltage 
impulses which thus occur each time the striker is depressed 
to make a record can be sent along wires to a remote 
controller. 

A diagram of connections is given in Fig. 4, which indi- 
cates how the striker on the remote instrument is synchro- 
nised with the impulses sent out from the transmitter. 
The indicator of the distant recorder is a voltmeter with 
an upset zero and having a range of 3 to 6 volts. On the 
arrival of an impulse from the pilot wires the pointer is 
deflected by an amount corresponding to the voltage 
received and the percentage of fire-damp is consequently 
recorded. This impulse also energises a relay R,, which 
closes a local circuit and excites a more robust relay R,, 
which releases a clockwork mechanism connected to the 
striker. This clockwork has a delay action of a few seconds 
to allow the voltmeter pointer to come to rest before the 
striker descends on it to make a dot on the chart, when the 
clockwork. comes to rest until it is again released by the 
next impulse. As the internal resistance of the instrument 
is high and the line current only a few milliamperes, 
several miles of pilot wire can be used. 

An extension of the principle of remote indication may 
be used to contro] an alarm which comes into operation if 
the fire-damp percentage exceeds some agreed value. An 
additional contact spring on the pointer of the transmitting 
instrument is made to close a circuit when the deflection 
corresponds to more than a certain percentage, thereby 
causing an alarm to be operated or the gate end switch to 
be opened. By using a stepped relay to operate the alarm 
it can be arranged that all the recorder chambers must be 















































High-Speed Oil Engine for Railcars. 


N the following article we describe a new type of high- 
speed oil engine, which has been specially designed 

by the English Electric Company, Ltd., of London, 
Rugby, Stafford, and Preston, for railear service and 
industrial use. The engine, which we illustrate in Fig. 1, 
is a six-cylinder model, with a bore of 6in. and a stroke 
of 8in., having a designed output of 220 B.H.P. at 1500 
r.p.m. It operates on the four-stroke cycle, with airless 
injection. It may be recalled that towards the end of 
1933, the English Electric Company, Ltd., designed a 
complete experimental oil-electric railcar, with a new 
200 B.H.P., 1500 r.p.m. oil engine, having a bore and 





the design is the provision to withdraw the pistons and 
connecting-rods and the crankshaft journal bearing caps 
and shells through the side doors of the crank case, The 
crank case is made in cast iron and special cast iron cylinder 
liners machined all over are used. Each of the cylinder 
covers carries two inlet and two exhaust valves, a centrally 
placed fuel injection valve, and a safety valve. 

The cooling water for the jackets and the cylinder covers 
is delivered by the engine-driven pump to points high up 
in the crank case water jackets, so that the cylinder liners 
are kept at a temperature as uniform as possible. From 
the jackets the water is led by cored passages through the 











Fic. 1—220 B.H.P. 


stroke of Gin. by 8in. Not only was the engine produced 
by the firm, but it also designed the coachwork and elec- 
trical equipment. The railcar was put into service on the 
L.M.S. system, and has now completed over 50,000 miles 
of service, which has given much valuable information for 
the design of the new 220 B.H.P. model we illustrate here- 
with. The new 220 B.H.P. engine has been fitted to three 
four-coach articulated oil-electric trains built by the 
firm to the order of the Crown Agents for the Colonies, for 
the service of the Ceylon Government. 

Fig. 1 shows the induction side of the engine, and draw- 
ings of the engine are reproduced in Fig. 2. It will be 
seen that the power unit is mounted on three pedestals, 
the generator being built integral with the engine to permit 
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SIX-CYLINDER OIL ENGINE FOR RAILCARS 


cylinder covers, flowing first around the sleeve of the 
body of the injection valve. 

The air for combustion passes through oil wetted cleaners 
and through silencers into the induction manifold. 

The cast steel bed-plate forms the lubricating oil 
reservoir in which the gear type lubricating oil pump is 
immersed, the pump. being driven by chain from the fly- 
wheel end of the crankshaft. The delivery from the pump 
at 40 lb. per square inch pressure passes a high-pressure 
relief valve, and is led through a radiator type oil cooler 
to an Autoklean strainer mounted on the exhaust side of 
the engine bed-plate. The strained oil passes into a cored 
channel in the side of the bed-plate from which drilled 
holes convey the oil to the crankshaft journals, thus 
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FIG. 2—ELEVATION AND SECTION THROUGH 220 B.H.P. OlL ENGINE AND SPEED CONTROL GEAR 


in agreement as regards the amount of gas present before 
the alarm circuit is closed, thus reducing to a minimum the 
chances of undesirable consequences arising from false 
alarms due to momentary fluctuations in gas percentage. 








Suort TECHNICAL COURSE FoR TEACHERS.—The Board 
of Education is making arrangements for a short course 
in high-voltage technology for teachers in_ technical 
colleges and schools in England and Wales. The course, 
which will be conducted by Dr. F. T. Chapman, will be 
held at Queen Mary College, Mile End-road, London, from 
Monday, September 5th, until Friday, September 16th 
next. 





of this. By this arrangement it is claimed that the crank- 
shaft is isolated from coach frame distortions, and as the 
pedestals are carried on rubber pads, the coach itself is 
insulated from engine vibration. 

From the drawing, Fig. 2, it will be seen that a lubri- 
cated vibration damper is fitted at the end of the crank- 
shaft remote from the generator. All the auxiliary drives 
are taken from the generator end of the crankshaft, the 
camshaft with its integral cams being driven by a triple 
chain. Spring-loaded push rods operate the valve 
levers, permitting very lightly stressed valve springs, 
which the makers claim contribute to the quiet running of 
the engine. The pistons are made of aluminium alloy, 
and the connecting-rods are of hardened and tempered 
drop forged steel. The big end bearings have separate 
steel shells with white metal linings. A feature of 





there are no high-pressure oil pipes in the crank case. 
A low-pressure oil relief valve set at 20 Ib. per square inch 
maintains this minimum pressure at the end of the bed- 
plate channel remote from the oil feed end. Oil tapped off 
the same channel passes through a pressure-reducing valve, 
where the pressure is reduced to 5 lb. per square inch, to 
lubricate the overhead valve gear and the camshaft. 

In the Ceylon Government Railway trains referred to, 
there are two power coaches, one at either end of the four 
coach units, each fitted with driving compartments. 
This arrangement gives good weight distribution and, 
it is said, the two engines completely safeguard operation 
in service. Both engines are arranged for remote starting, 
stopping, and speed control. There are three speed ranges, 
the load speeds being 580, 900, and 1350 r.p.m. It may be 
stated that in the case of these units the full speed and 
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power of 1500 r.p.m., 220 B.H.P., is not required to meet 
the schedule requirements. 

The aforementioned speeds are controlled by a C.A.V.- 
Bosch variable-speed governor in which the angular 
position of the governor control lever sets the speed range. 
Three solenoid control valves admit or exhaust oil from 
the lubricating oil system to three pistons arranged below 
the solenoids. Each of these pistons bears on a crank to 
the end of which the lever is attached. Motion from the 
lever is transmitted through coupling links to the governor 
lever and to the injection timing control. The travel of 
each piston is restricted by an adjustable stop pin. Thus 
when any one of the sulenoids is energised, oil under pres- 
sure is admitted behind the corresponding piston, the 


























oil consumption was measured at the same time under 
the supervision of the same authority. 

The official test on each engine was run on Shell Diesoline 
and comprised a continuous run of 11} hours, the first 
8 hours of which was at full load of 180 B.H.P. at 1350 
r.p.m., followed by 1 hour at 5 per cent. overload, } hour 
at 10 per cent. overload, 1 hour at three-quarter load, and 
1 hour at half load. The lubricating oi] consumption 
averaged over the 11} hours’ run worked out at 0-45 pint 
per hour, or 0-00285 Ib. per B.H.P. hour. 

The curves, Fig. 4, give the standard ratings, &c., of 
the engine, not including the generator losses or the 
power required to drive the cooler fan. The deductions 
from the powers shown for altitude and temperature 
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FIG. 3—FUEL CONSUMPTION CURVES 


piston is forced out until it makes contact with its stop 
pin, and in moving out pushes the crank through the angle 
required to set the governor to the required speed range. 
To alter the speed setting it is only necessary to alter the 
position of the stop pin. The crank is held against the 
pistons by a return spring housed in the tube connected 
to the crank lever on the opposite side to the fuel pump. 
This spring shuts down the engine in the event of any of 
the safety devices operating, because all of them act by 
breaking the speed control solenoid circuits, except the 
emergency governor, which acts directly on the fuel 
supply. 

Each engine is started from the remote control stations 
by push button. When this is operated, a small elec- 
trically driven lubricating oil priming pump is started up, 
and builds up an oil pressure of 141b. per square inch in 
the lubricating oil system. The oil pressure closes a con- 
tactor that energises a special winding on the generator 
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which acts temporarily as a motor. Other protective 
devices include low lubricating oil pressure and low cooling 
water level safety devices, either of which when actuated 
stops the engine automatically. A lock-up altitude device 
graduated in feet above sea level is also fitted, which, 
besides serving its function of controlling the maximum 
possible fuel charge per cycle, is designed to prevent the 
overloading of the engine in the event of loss of power 
from any cylinder. ‘The combined lubricating oil and 
circulating water cooler is fitted with a fan driven by an 
electric motor thermostatically controlled, so that it 
starts up when the water temperature exceeds 180 deg. 
Fah., or the oil temperatwre exceeds 140 deg. Fah. and 
shuts down again automatically when these temperatures 
fall to 10 deg. Fah. below the fan starting-up temperatures. 

The curve of fuel consumption, reproduced in Fig. 3, 
was obtained on the official acceptance tests supervised 
by the Crown Agents for the Colonies on the engines for 
the Ceylon Government Railways, and the lubricating 





should be 4 per cent. per 1000ft. over 500ft., and 2 per cent. 
per 10 deg. Fah. over 90 deg. Fah. 

A similar design of engine adapted for mechanical trans- 
mission of power is also available either in the three-point 
mounted form or for mounting by arms carried off the 
bed-plate which take Silent-bloc rubber mountings, while 
base mounted models for industrial use in four to eight- 
cylinder types are also available. 








The Dover-Dunkerque Ferry. 


Havine been told that the of the Dover-— 
Dunkerque ferry service of the Southern Railway in 1937 
was very irregular, we asked the company to give us 
particulars. They are as follows :— 














j 
No. of | No. of | No. of 
\scheduled | actual | cancel- | Cause. 
| trips. | trips. lations.| 
Doverto Dunkerque} 364 361 | 3  jJan. 26th/27th 
(00.35 sleeping car | | fog 
service) | | Nov. 3rd/4th 
| i fog 
| Nov. 7th/8th 
| | fog 
Dunkerque to Dover; 364 361 | 3 (Jan. 26th/27th 
(02.00 sleeping car | | fog 
service) | Nov. 3rd/4th 
| fog 
Nov. 7th/8th 
fog 
i] 
Dover to Dunkerque 316 su | 5 | Jan.18th, gale 
(13.00 cargo ser- | Nov. 2nd, fog 
vice) | | Nov. 18th, fog 
| | Nov. 21st, fog 
i } Dec. 13th, gale 
Dunkerque to Dover| 318 sis) | 5 Jan. 18th, gale 
(14.30 cargo ser- | Nov. 2nd, fog 
vice) | Nov. 18th, fog 
| Nov. 2lst, fog 
| Dec. 13th, gale 
! 





From this table it is abundantly evident that far from 
being irregular, the services were operated throughout the 
year with but few interruptions. Out of 364 scheduled 
double trips of the sleeping car service, 361 actually took 
place, and in the cargo service only on five occasions was 
the double service cancelled. In all instances fogs or gales 
were the cause of the stoppage. As a matter of fact, the 
passenger service has proved very popular, and the rumours 
of bad service may have arisen from the occasional 
inability of passengers to obtain berths just when they 
wished. The Southern Railway operates two vessels, 
the ‘Hampton Ferry’ and the “ Shepperton Ferry.” 
The “ Twickenham Ferry ” was sold to the Nord Railway. 
Her boilers and machinery were illustrated and described 
in our issue of April 20th, 1934, and two articles on the 
ferries and the associated works at Dover appeared in 
our issues of October 9th and 16th, 1936. All the vessels 
were built by Swan, Hunters, and engined by Parsons. 
They have Yarrow stoker-fired boilers. 








INDUSTRIAL UNIFICATION. 


In an address to the electrical section of the British 
Industries Fair, on Tuesday last, Mr. W. B. Woodhouse, 
past President of the Institution of Electrical Engineers, 
said that one of the most striking changes of industrial 
outlook in recent years had been an appreciation of the 
need for the unification of individual industries. The 
change had been brought about, not always because 
existing organisations were, within their limits, inefficient, 
but by reason of the fact that the enlargement of facilities 
consequent upon unification would present greater oppor- 





tunities and result in the greater efficiency so necessary 
to maintain the industries’ place in the world. That view 
was being acted upon in all the principal industries, and 
more and more such schemes were being discussed in a 
spirit of helpfulness rather than by a stubborn refusal to 
change. In the past that spirit of reasonableness was 
not always apparent. In the early days of the electric 
power companies the advantages consequent on large- 
scale production were strongly opposed and claims were 
made that the small undertakings should maintain their 
independence and have stations of their own, because 
within the limits set by their working conditions they 
were efficiently operated. A similar change was now 
being discussed in matters of distribution, and the 
prospective benefits seemed to many to be so substantial 
as to justify immediate action. Electricity was the hand- 
maiden of all industries, and its ever-growing importance 
to existing industries and those engaged in them, as well 
as its potentialities for further service, was beyond question. 
Although in the past monopolies were feared and dis- 
trusted, the Government was establishing monopolies in 
almost every industry with the belief that, coupled with 
public opinion, statutory provisions could be framed to 
secure fair play. 








BRITISH STANDARDS INSTITUTION. 





All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





SAMPLING OF COAL. 


No. 763—1937. This publication is a report on the 
sampling of coal with special reference to the size/weight 
ratio theory. Coal, owing to its heterogeneous nature, 
has presented a number of sampling difficulties, and 
different procedures have been followed, not only in the 
amount of the sample taken, but also in the method of 
sampling and in the reduction of the gross sample. A 
mathematical study of the probable errors involved in 
sampling led to the size/weight ratio theory, originally 
put forward by E. G. Bailey in the Journal of the Ind. Eng. 
Chem., 1909. This theory was investigated and its scope 
enlarged by Grumell and Dunningham in B.S.I. No. 403 
1930. Report on the Sampling of Small Fuel up to 3in. 
Within recent years, however, it has become increasingly 
evident that the method of reducing a sample to the 
weight required by the analyst is of the greatest import- 
ance. A careful study of the possible errors led to devising 
means whereby such errors could be avoided or mini- 
mised, this study being based on the size/weight ratio 
theory, and the present report constitutes an elaboration 
and revision of the work of E. G. Bailey. An appendix 
to the report contains a very complete treatment of the 
results obtained during an extensive series of experi- 
ments carried out on subdivided samples of coal. These 
results show the probable errors of the reduction of the 
gross sample, and of errors in analysis, and give experi- 
mental evidence of the practical application of the 
theory of size/weight ratio to the problem of the adequate 
sampling of coal. Price 3s. 6d. (3s. 9d. post free). 








CHANGE-OVER SWITCHES FOR EMERGENCY 
LIGHTING SYSTEMS. 

No. 764—1937. In view of the increasing use of emerg- 
ency lighting in places of public entertainment, hospitals, 
and other buildings where it is essential that the total 
extinction of lights should never be experienced, a need 
was felt for a specification to ensure that the switch or 
contactor employed for changing over the whole or part 
of the main electric supply to a battery should be reliable 
in operation. In the past manual operation of the switch 
has been largely depended upon, particularly in places of 
public entertainment, as the licensing authorities have 
not been satisfied that an automatic device would in fact 
operate satisfactorily and automatically in the event of 
the failure of the main electric supply. With a view to 
ensuring reliability of automatic switches therefore a 
British Standard Specification has been published, and 
the Home Office, London County Council, and other inter- 
ested bodies have co-operated in its preparation. This 
specification, B.S.S. No. 764—1937, applies to automatic 
change-over switches or contactors employed in conjunc- 
tion with storage batteries or other alternative source of 
supply to provide means of changing the “ safety lights ” 
automatically from the normal supply to the alternative 
source. 








CATALOGUES. 





Davipson anp Co., Ltd., Belfast.—Publication 58.F.66 on 
centrifugal flue dust collectors. 

H. Wwwpor anp Co., Ltd., Keighley.—Publication No. 38/001 
on the firm’s X type oil engine. 

Gro. Bray anv Co., Ltd., Leicester-place, Leeds, 2.—Cata- 
logue C30 of electric heating elements. 

Soac MacutneE Toots, Ltd., 7, Juxon-street, London, S.E.11. 
—Stock list No. $228 of rebuilt and new machines. 


Rosert Bosy, Ltd., Bury St. Edmunds.—A general cata- 
logue of pneumatic handling plants, constructional steelwork, 
conveyors and elevators. 


George H. ALEXANDER Macuinery, Lid., 82, Coleshill- 
street, Birmingham, 4.—Particulars of the work done by 
** Do-all * contour machines. 

APPLEBY-FRODINGHAM STEEL Cowpany, Ltd., Scunthorpe, 
Lincs.—A brochure describing ‘“‘ Kuplus”’ weather-resisting 
mild steel, its properties and applications. 

J. L. Kier anv Co., Ltd., 142, Victoria-street, London, S.W.1. 
—An illustrated brochure describing a number of reinforced 
concrete structures built by the company. 

Frepk. Brasy anpD Co., Ltd., 352, Euston-road, N.W.1.— 
A 300-page general catalogue of the firm’s products, which 
include sheet metal work of all descriptions, structural work, 
zinc and copper roofing, steel windows, hollowware, tanks, 
wire work, &c. 
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American Electrical Developments. 


THE use of steam at a pressure of 2300 lb. per square 
inch and at a temperature of 940 deg. Fah. in a 22,500-kW 
turbo-generator set heads the list of the American General 
Electric Company’s developments during 1937. A turbine 
designed for these steam conditions is under construction 
for the Indiana and Michigan Electric Company. It will 
form an extension to the Twin Branch plant at Mishawaka 
(Ind.) and will be cross compounded, with a new 45,000-kKW 
385-lb. pressure set. 

The first hydrogen cooled generator was placed in service 
during the year. Other sets cooled in the same way, 
representing more than a million kVA, have since been 
installed or are under construction. Hydrogen cooling 
was applied to a 150,000-kW triple tandem compound 
turbo-generator set in the State Line Station of the 
Chicago District Electric Generating Corporation. 
Designed for a pressure of 1200 lb. per square inch and 
a total steam temperature of 825 deg., the machine is 
claimed to be the largest unit built for that pressure. 
Before entering the intermediate section the steam is 
reheated to 825 deg. Fah. and the steam exhausts directly 
into the double-flow low-pressure section. The generator 
was originally dispatched, as an air-cooled unit, but has 
been provided with a hydrogen-tight housing. As an 
air-cooled, 150,000-kW, 0-9 power factor unit it had a 
guaranteed output of 132,000 kW at 0-85 power factor or 
155,300 kVA, but hydrogen cooling has resulted in an 


output of 150,000 kW at 0-85 power factor or 
176,500 kVA, a gain of 21,200 KVA. The losses 
have also been reduced by 878 kW at all loads. 


Hydrogen cooling is to be used on a third 110,000-kW 
vertical compounded turbo-generator under construc- 
tion for the Ford Motor Company. It is designed 
for 1200 lb. pressure, 900 deg. Fah., and lin. absolute 
back pressure. In the case of the first hydrogen-cooled 
machine, and presumably those that have followed it, 
hydrogen leakage at the shaft is prevented by oiled shaft 
sleeves and automatic equipment maintains the purity of 
the hydrogen within the generator and at a pressure 
slightly above atmospheric pressure. Fin-tube water 
coolers within the housing cool the hydrogen as it is cireu- 
lated within the machine by the usual rotor fans. For the 
Delray station of the Detroit Edison Company two 
75,000-kW single-casing turbines are being built to operate 
at 815 lb. pressure, 900 deg. Fah., and lin. absolute back 
pressure. The 1800 r.p.m. generators rated at 100,000 
kVA are air cooled. 

The upward trend in initial pressure and temperature 
in smaller turbo-generators is indicated by several 
American machines under construction. One for the 
Dow Chemical Company is designed for 7500 kW, 1250 Ib. 
initial pressure, 825 deg. total temperature, and 350 Ib. 
exhaust pressure. For the Tampa Electric Company a 
6000-kW set is under construction to work at 835 lb. 
pressure, 800 deg. total temperature, and 210 lb. exhaust 
pressure, while the Toledo Edison Company is to install a 
5000-kKW machine taking steam at 825 lb. pressure and 
825 deg. Fah., and exhausting at 225 1b. The first of two 
48,000-kVA vertical water wheel driven generators to 
go into operation at Bonneville dam are larger than the 
82,500-kVA machine at Boulder dam, for the simple reason 
that they only run at 75 r.p.m. instead of 180 r.p.m. 

Perhaps the most interesting transformer development 
due to the American General Electric Company is a new 
method of core and winding assembly for 14 and 3-kW 
distribution transformers fed at 7620 volts and less. 
Instead of the magnet circuit containing hundreds of hand- 
assembled laminations, a continuous steel ribbon is 
machine wound around the insulated coils. The improved 
core is said to result in more effective use of the active 
material giving with simplified clamping structures smaller 
average dimensions, lower weights, and lower total losses. 

Since 1932 more than 400,000 kVA of Pyranol trans- 
formers in over 1400 units ranging from 13 to 10,000 kW 
have been put into operation to meet a wide variety of 
operating conditions. Besides being non-inflammable and 
non-explosive, Pyranol has demonstrated the unusually 
valuable property of marked stability by its freedom from 
oxidation and its continued high dielectric strength. 
Experience also indicates that Pyranol requires materially 
less maintenance in the way of filtering than transformer 
oil. One of the earliest uses of this liquid as a cooling 
and insulating medium was in railway transformers, and 
this application is rapidly extending. Pyranol trans- 
formers have been built for locomotives and motor coaches, 
both for goods and passenger service. In the smallest 
transformers the medium circulates from the case 
to the cooler by thermo-syphon action, whilst a blast of 
air passes through the cooler. In the larger traction trans- 
formers on locomotives it is caused to flow by 
forced circulation, a system which results in light trans- 
formers and low Pyranol content. 

Of the power transformers built during the year, the 
most notable were seven single-phase 60-cycle water- 
cooled units for the Metropolitan Water District of 
Southern California for stepping down at the end of the 
230,000-volt line from Boulder dam to 6900 volts. All 
these units are of the core type with concentric shielded 
windings. 

As in this country, increased attention was given by 
supply engineers to the use of the Petersen coil. Operating 
experience has shown that when it is correctly applied 
the coil offers a simple effective and relatively low cost 
method of dealing with transitory earth faults, which on 
many systems constitute a good majority of the total 
faults. Of the fifteen coils now in use in America, ten 
were installed in 1937, and of two Petersen coils scheduled 
for installation in 1938 on the 230-kV Boulder dam 
Chino transmission line of the Southern California Edison 
Company, the one at the Boulder dam end with a 42,000- 
kVA ten-minute rating will, it is said, be the largest iron 
core variable reactor built. 

Switchgear equipment developments followed the line 
of extended use of metal-enclosed structures. The range 
of “ midget ” type metal-clad gear was extended to include 
vil blast breakers of 50,000 kVA. In the field of heavy- 
duty metal-clad gear improvements included potential 
transformer compariments, fabricated potheads for 
incoming and outgoing cables, and motor-operated lowering 
and elevating devices as standard equipment for all units 





rated at 500,000 kVA and above. An improved single-pole 
impulse circuit breaker capable of opening in one cycle on 
a 25-cycle circuit and with an interrupting capacity of 
65,000 R.M.S. amperes was developed for railway service. 
Available in single-pole units in outdoor housings, its 
normal rating is 1500 amperes at 15 kV, but has 23-kV 
insulation. 

Many new types of electrical measuring instruments 
were produced and improvements were made in others. 
Amongst the new products were an inkless recording 
instrument utilising a typewriter ribbon, a double photo- 
electric recorder for simultaneously recording two elec- 
trical quantities as low as one micro-ampere on the full 
scale, a portable test set for comparing the resistances of 
coils between adjacent commutator bars, and a photo- 
electric exposure meter of high sensitivity. 

One of the most interesting developments in the traction 
field was the construction of a new 5000 H.P. steam- 
electric locomotive, which is now undergoing trials. 
Shortly it will be delivered to the Union Pacific Railway 
for main line operation. Oil-electric trains and electric 
trolleybuses provided a good deal of work, but there do 
not seem to have been any noticeable technical develop- 
ments. For handling high-speed passenger trains between 
New York and New Haven six additional streamlined 
electric locomotives are under construction. They are 
equipped for operation either on the 11,000-volt single- 
phase lines or the 600-volt lines of the New York Central 
and should attain a maximum speed of 80 m.p.h. 
Equipped with six twin armature commutator motors, 
as on former locomotives, they will exceed in weight and 
power any equipment previously used on this railway 
system. 

These are some of the principal electrical developments 
effected by the American General Electric Company during 
the past year. Other developments related, among other 
things, to motors, control equipment, rail welding, electric 
refrigeration, air conditioning, wireless equipment, electro- 
medical apparatus, rural electrification, and lighting. 








A New Road Breaker. 


A NEW type of pneumatic road breaker which has an 
air consumption of 50 cubie feet per minute at 80 Ib. per 
square inch pressure is now being made by Broom and 
Wade, Ltd., High Wycombe. It weighs 82 lb. and, as a 
result of its low centre of gravity and method of balancing, 
is very easy to handle. We are informed that the increased 
weight of the new breaker minimises vibrations and keeps 

















PNEUMATIC ROAD BREAKER 


it down to work without pushing effort. One new feature 
is the use of a plate valve, of a special type, which is used 
only for controlling the return stroke of the piston. The 
piston is of the differential type and employs air expan- 
sively. Provision is made for blowing the exhaust air 
away from the operator. All external parts are made from 
heat-treated alloy steel drop forgings. The latch type 
stirrup is arranged to take collared shanks of a standard 
size, lin. hexagon by 6in. long. 








COLESHILL SEWAGE WorkKS ExTensions.—-At a recent 
meeting of the Birmingham Tame and Rea District 
Drainage Board it was stated that the Coleshill sewage 
works, which were opened at the end of 1934, will 
have to be enlarged immediately as a result of the increase 
in population in the area. The works were designed to 
treat sewage from a population of 67,000 at a sanctioned 
outlay of £144,300. As there was an unspent balance of 
approximately £3500, the Board proposed to utilise that 
amount in an immediate extension of the separating tanks, 
the construction of which would enable the Coleshill 
plant to function satisfactorily until the new extension 
could be brought into use. 





The Development of Single-Bucket 


Excavators.* 
By W. SAVAGE, M.I. Mech. F.+ 


SINCE the presentation of the last paper on excavator 
practice to the Institution by F. H. Livens, M.I. Mech. E., 
and W. Barnes, M.I. Mech. E., in 1920, a great man) 
changes have taken place in both the application and design 
of excavating machinery. In 1920 machines carrying 
dippers of 6 cubic yards capacity and weighing about 
250,000 lb. represented the upper limit in size, whilst 
machines carrymg dippers of § cubic yard capacity were 
the smallest available. In 1937 machines having dipper 
capacities of as much as 33 cubic yards and weighing 
2,500,000 Ib., or as little as } cubic yard and weighing 
15,000 Ib., were manufactured. Twenty years ago types 
in common use were the shovel and the grab or clamshell. 
To-day, drag-line, drag-shovel, and skimmer-scoop equip- 
ments are largely used, and these have been developed 
to meet the growth of application of the single-bucket 
excavator, enabling it to do work for which it was originally 
unsuited. In 1920 steam was practically the universal 
motive power, but this has given way to the internal 
combustion engine and electricity, and is now virtually 
obsolete for this purpose. 


MerHops oF MountTING AND LOCOMOTION. 


Caterpillars ——One of the most important changes 
which has occurred in the general design of excavators 
during the past fifteen years is in the method of mounting 
the machine. In 1920 most excavators were mounted on 
trucks with flanged wheels intended to run on steel rails, 
but this type of mounting has now given way to cater- 
pillars or crawler tracks. The demand for this type of 
mounting originally came from contractors and public 
works engineers rather than from the mining industries, 
but even for the latter rail wheel mountings are now very 
seldom used. Caterpillar tracks have the advantage that 
no special surface has to be provided on which the machine 
is to travel except on very soft ground, and it can, under 
its own power, climb gradients up to about | in 4 over 
rough ground. 

Levelling and Equalising.—-On large stripping machines 
rigid mountings, either of the rail or caterpillar type, 
cannot be used owing to the wide spread of the base, and 
some form of equalising must be used to avoid distortion 
of the base due to rough ground. Two schemes of equalis- 
ing or levelling are in common use. The first, illustrated 
in Fig. 1, consists simply of a beam pivoted to the base 
frame and disposed longitudinally or transversely, depend- 
ing on the type of mounting. This provides a three-point 
suspension when truvelling. After the excavator has been 
moved into position, jacks at each end of the beam, 
operated by hand or by motor, are screwed up, and during 
the digging operation the machine is carried on fow 
points. This is obviously not a levelling device, as is the 
alternative hydraulic arrangement, Fig. 2, which consists 
essentially of four hydraulic jack cylinders, one at each 
corner of the base frame. Each of these cylinders forms a 
jack in which oil is maintained under pressure by means of 
a pump. The pistons for these jacks engage with a socket 
on the top of the rail or caterpillar bogies, as the case may 
be. The four jacks are interconnected and can be used for 
levelling the machine when it is working on uneven 
ground. If one corner or side of the machine is low, it t+ 
levelled by slewing the boom in the opposite direction and 
allowing the oil from the jacks on the high side of the 
frame to transfer to those on the side whichis low. When 
levelled the connections can be shut off and the setting 
thus maintained. The interconnection referred to makes 
it possible to arrange for three-point suspension when 
travelling, as the free exchange of oil between two of the 
jacks at one end can thus be secured. 

In the latest hydraulic system a separate electric motor 
and pressure pump are provided for each hydraulic 
cylinder, controlled by apparatus equ.pped with mercury 
type switches, and so arranged that when the machine 
becomes out of level the appropriate switch staris the 
necessary pump or pumps to restore level. The mercury 
switches then cut off the pumps, which remain out of 
operation until further disturbances take place. 

Oversize Caterpillars—For drag-line service where the 
machine frequently has to work or travel over very soft 
or marshy ground, oversize ¢aterpillar tracks are fitted to 
reduce bearing pressures. Normally a drag-line machine 
weighing about 60 tons would have a bearing pressure of 
12 Ib. per square inch on the ground, but on a machine 
of this weight it is possibie to reduce the bearing pressure 
to 8 lb. per square inch by this means. 

Walking Mechanisms.—Another method of overcoming 
soft ground conditions has been developed in the shape of 
a machine known as a walking drag-line. When working. 
the machine rests on a large flat circular base. When 
travelling, two large shoes, one on each side of the machine, 
lift the base by tilting and sliding the front edge over the 
ground a certain distance, thus forming one scep. Only 
a portion of the machine’s weight is lifved during the 
waiking motion. In one type of machine each shoe is 
actuated by a cam rotating in a cam track attached to 
the shoes. The combined lifting and rollmg action of the 
cam slowly tilts the base and at the same time slides it 
ahead in a horizontal plane, so that all suction or ground 
resistance is easily overcome. In the other type of machine 
which has been developed, Fig. 3, the shoes are crank 
operated. Otherwise the actual walking operation is 
accomplished in the same way. 

The direction of travel is controlled by swinging the 
machine so that the boom points in the opposite direction 
to that in which it is desired to travel. . In other words, 
when travelling, it is the réar end of the machine which is 
raised. The direction of travel may be changed at each 
step by swinging the machine. The walking shoes are 
lifted clear of the ground at each step or cycle of the 
walking cam or crank, allowing the consolidation of the 
footing under the shoes, if necessary, in extremely soft 
ground. This type can travel over soft irregular ground 
in any direction and generally without the use of mats or 





*The Institution of Mechanical Engineers, London, 
February 18th. 
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platforms, because the pressure on the ground varies froin 
5 lb, to 10 Ib. per square inch, depending on the size of the 
machine. 

PoWER TRANSMISSION. 

Friction Clutches.—Fig. 4 represents diagramumatically a 
machine in which all the motions are coupled by friction 
clutches. In individual designs the particular method of 
operation and lay-out of the main machinery will vary, 
but in principle all friction machines are the same. The 
main clutch serves the purpose of isolating the main 
machinery from the power unit. Two swing clutches are 


The requirements in designing the clutches of group 2) 
are broadly to provide smooth engagement ; go 

say, more or less constant acceleration, and so avoid 
undue stresses on the machinery parts, and to ensure 
rapid cooling in cases where e: ment is repeated three 
or four times per minute. As with all clutches, they should 
be easy to operate and the clutch linings should have a 
reasonable life, Clutches of the outside band—Fig. 5— 
internal expanding—Fig. 6—and cone types have all been 
used for this duty, and if well designed they are all capable 
of giving good results. 





Ease of operation can be attained by multiplying the 
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necessary to provide for the rotation of the superstructure 
in either direction. is driven by its own indi- 
vidual clutch. A hoisting or digging drum is always pro- 
vided no matter what type of front end equipment is used, 
whilst a second drum is necessary for drag-line, drag- 
shovel, skimmer, rope crowd, and luffing boom shovel. 
In cases where the crowd motion of the shovel dipper 
handles is operated by chains the second drum is dis- 
pensed with, but friction clutches are still used for the 
engagement of the crowd motion. In addition to the 
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operating clutches, each drum must be provided with a 
friction brake. 

Clutches for excavator service can be classified into three 
main groups :— 

(1) High-speed Clutches Taking No Starting Load.— 
This group includes the main clutch isolating the power 
unit from the machinery. The term “high speed ”’ 
is purely relative. According to the position of the 


VIEW IN DIRECTION OF ARROW 








clutch in the machinery so will the clutch speed vary. 

(2) Low-speed Clutches Taking Very Little or No 
Starting Load.—Under this heading can be placed the 
hoist and drag clutches actuating the drums. Since 
these clutches are generally directly connected to the 
drums, they usually run at comparatively low speeds, 
although here again there are exceptions to the rule, 
notably in certain machines of German manufacture 
utilising an independent clutch shaft driving the drums 
through reduction gears. 

(3) Clutches to Take Maximum Load in Starting, 
whether High or Low Speed.—This class embraces swing 
clutches, through which the complete superstructure of 
the machine is rotated. These clutches must be capable | , 
of taking up full load on engagement. 

Clutches in group (1) are the simplest and are similar to 
those used in automobile practice. They do not require 
special design so far as their duty is concerned, the prob- 
lems arising being more concerned with the location of the 
clutch and the space available. 
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effort of the driver through a toggle mechanism, and if the 
toggle is allowed to close an added advantage is obtained, 
because there is no need to retain pressure on the operating 
lever during the whole of the period in which the clutch is 
engaged. Servo devices are also in common use, and 
these generally take the form of a small easily operated 
clutch, which transmits the power of the engine to the 
mechanism operating the main clutch. Thus a very small 
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Fic. 3-—-Excavator Walking Mechanism (Page). 


effort may be made to effect the operation of even large 
clutches. 

The clutches of group (3) have a very arduous duty to 
perform, because they are engaged against the maximum 
resistance, and therefore are subjected to much greater 
slipping than the others. They must be exceptionally 
smooth in operation to avoid overstressing mechanical 
ie on Heat is generated during the comparatively long 

period and must be dissipated by the clutch. The 
nM of the designer in this case is therefore to effect a 
compromise between fierce engagement and excessive slip. 

Friction linings are always used for excavator clutches. 
Some years ago of woven cotton were satisfactory, 
because the duties were light and the temperatures attained 


the duties to be performed it became imperative to use a 
to | non-burning lining. Woven bonded asbestos was generally 
adopted, as the best available material at.the time. Even 
to-day this type of lining is fitted to the majority of 
clutches, but there are cases where for various reasons a 
clutch must be made of small dimensions, and this involve» 
high friction surface pressures and small release clearances. 
For these cases one of the hard moulded linings developed 
for the automobile industry is used. The selection of a 
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Fic. 4—Diagram of ‘‘Friction” Excavator. 


suitable lining material can have a considerable influence 
on performance. 

The choice of the metal on which the friction lining 
works is also very important. Cast steel, while being 
excellent from a structural point of view, scores badly. 
Cast iron is rather weak structurally, but works well with 
any form of lini Research and field experience has 
proved that special iron alloys are the best materials for 
clutch housings, both from a structural and frictional 

int of view, and to-day they are widely used. The 


following is the specification of the nickel-iron for clutch 
housings :—Total carbon, 
7 per cent.; 


3-3 per cent. maximum ; 


silicon, 1-5—]- sulphur, 0-12 per cent. maxi- 
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mum; phosphorus, 0-25 per cent. maximum; manga- 
nese, 0-6—1-0 per cent.; nickel, 1-0 per cent.; chromium, 
0-25 per cent. All parts cast in this alloy are given the 
following annealing process :—The parts are put into cold 
furnaces and heated to a temperature of 500-550 deg. 
Cent. and soaked at this temperature for a period of one 
hour; after this soaking the parts are allowed to cool 
slowly in the furnaces. 

** Semi-steel ” casti are sometimes used, but from 
the point of view of friction are not so satisfactory. These 
contain 0-300 per cent. of phosphorus, not less than 
0-75 per cent. manganese, not over 0-10 per cent. sulphur, 
1-50 per cent. of silicon, and not less than 20 per cent. 
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Fic. 6—Inside Band Clutch (Toggle Operated). 


steel scrap. This material has a tensile strength of 
30,000-35,000 Ib. per square inch. 

As already mentioned, friction brakes are used for 
retarding and holding the rope drums, and each drum has 
its own individual brake. The band type is the most 
usual form and, as in the case of the clutches, these are 
lined with suitable heavy-duty material. On some 
designs a brake is employed for retarding the swing motion 
to save wear on the swing clutches, but for rapid and easy 
working plugging on the reverse clutch is usually relied 
on for bringing the superstructure to rest, and in practice 
this works very well. 





didnot char the cotton. With the increased severity of 


Air and Oil Clutches.—On machines of larger size, air 
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or oil operation is used for clutches—see Fig. 7. Servo or 
booster operation gives almost finger-light control on 
smaller machines, but beyond a certain size air or hydraulic 
pressure is necessary to provide the requisite energy. 

Fluid Couplings.—A recent development in excavators 
driven by internal combustion engines has been the use of 
fluid couplings. The fluid coupling is essentially a slipping 
clutch, in which the degree of slip varies according to the 
driving speed and the quantity of oil fluid in the coupling. 
The fluid coupling has no effect on the resultant torque 
produced by the power unit above a predetermined speed ; 
in other words, its effect is that of a slipping clutch only. 
Fig. 8 illustrates the effect of a fluid coupling on the 
operation of an excavator equipped with an oil engine 
developing 54 B.H.P. at 950-r.p.m. 

The stalling or maximum torque of the engiae is shown 
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by curve A, and it will be noticed that the shape of this 
curve remains the same whether or not the fluid coupling 
is fitted. Curve B shows the stalling torque curve of the 
fluid coupling. This torque curve is governed by the 
quantity of oil in the coupling, which is regulated to give 
the best practical results for excavator duty. In the 
example the quantity of oil in the coupling is such that at 
650 r.p.m. of the engine the torque transmitted by the 
coupling is equal to the engine stalling torque, so that the 
driven side attached to the machinery on the excavator is 
stationary, whilst the side attached to the engine turns at 
650 r.p.m. Above 650 r.p.m. the pereentage slip of the 
coupling decreases as the engine speed increases. This is 
shown by curve C, which shows that from approximately 
700 r.p.m. to 950 r.p.m. the percentage slip falls from 20 per 
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FiG. 8—Effect of Fluid Coupling on Power of Excavator. 


cent. to 5 per cent. Curve D shows the stalling or 
maximum horse-power of the engine at various speeds. 
At 100 per cent. slip of the coupling the engine still 
develops 48 H.P., only 11 per cent. less than the maximum. 
A speed of 600 r.p.m. was fixed as the point of 100 per 
cent. slip on this particular machine, because it is at this 
speed that the engine develops its maximum torque. If a 
fluid coupling were not fitted the engine would stop unless 
the operator released the load. 

It is now necessary to analyse the effects of the fluid 
coupling on the operation of the excavator. Assuming 
that the machine is digging in a face where there is an 
obstruction at some point, as soon as the dipper teeth 
reach this obstruction the engine speed drops, and if the 
maximum torque, which occurs at about 650 r.p.m., is 
insufficient to allow the dipper to pass through the 
obstruction, the engine will stall. (This assumes that the 
operator does not release the hoist clutch and that the 
tail of the machine does not lift.) If a fluid coupling is 
fitted the engine speed will also drop to 650 r.p.m., but 
instead of the engine staMing this speed is maintained and 
the dipper teeth continue to exert maximum pressure 
against the obstruction. Again it is assumed that the 
tail of the machine does not lift, although in practice this 
would generally happen in both cases. 

It is claimed for the fluid coupling that the stored energy 
in the engine fly-wheel, which is released by the sudden 
reduction in speed when the excavator dipper strikes an 
obstruction in the face, is absorbed to a certain extent by 
the cushioning effeet of the fluid coupling. This may 
appear to be a very definite advantage in favour of a fluid 
coupling. but it must be realised that in obtaining this 








advantage the value of the energy effect of the engine fly- 
wheel has to a certain extent been lost. In practice the 
stored energy in the fly-wheel when the speed of the engine 
is reduced produces a torque considerably higher than 
normal, which in the form of cutting effort at the dipper 
teeth often enables the teeth to penetrate the obstruction. 
The use of a fluid coupling on an excavator may result in 
a reduction of the wear and tear on the machinery, but 
unfortunately this advantage is obtained at a’ sacrifice in 
efficient operation. If there is a varying slip in the 
coupling of from 5 to 100 per cent. between 950 r.p.m. 
and 650 r.p.m. engine speed, the digging speed at the 
dipper is retarded accordingly. 

This retardation of the digging speed is shown in Fig. 9_ 
Curve A shows the normal retardation of digging speed 
due to the falling speed of the engine. Curve B shows the 
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retardation of the digging speed when a fluid coupling is 
fitted. It will be seen that with the fluid coupling the 
digging speed is reduced even at the maximum speed of 
the engine; this reduction becomes more prominent as 
the speed of the engine decreases, at the same time the 
slip in the coupling increases. 

The operating speed of an excavator is therefore 
reduced by the use of a fluid coupling. It is claimed in 
certain circumstances that the use of a fluid coupling 
results in a certain saving in fuel consumption, but as any 
reduction in operating speed is due entirely to coupling 
slip, the engine fuel consumption will not be reduced 
accordingly. 

Wire Ropes.—Wire ropes play a very important part in 
excavators. The most severe rope duty in an excavator 
is that which falls on the bucket rope. It is wound ahd 
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Fie. 9—Effect of Fluid Coupling on Speed. 


unwound on a drum, reeved over sheaves, and subjected 
to dirt, the elements, and to shocks. Acute bends in the 
ropes must be avoided by providing sheaves and drums 
as large in diameter as possible, and ensuring simplicity 
in rope reeving. Choice of rope is probably of even greater 
importance, and is complicated by the fact that: physical 
restrictions in the overall size of the excavator often 
preclude the adoption of ideal drum and sheave diameters. 

Round-strand, flattened-strand, and preformed ropes 
have all been used with varying measures of success. One 
of the most successful digging ropes has the following 
construction :—Six strands each of nineteen wires laid 
nine over nine over one, with independent wire rope core, 
Lang’s lay. The virtues of this rope are due to the coarser 
wires being on the outside, and to the Lang’s lay, which 
brings more length of wire in contact with drums and 
sheaves. Increased life is sometimes claimed for pre- 
formed wire ropes, but although the author’s firm has used 
these ropes quite extensively, the varying nature of 
excavating conditions makes it almost impossible to arrive 
at any definite conclusion, either substantiating or refuting 
such claims. 

Chains.—The roller chain has also been developed as an 


alternative method of power transmission and is now 
being used with considerable success; on excavators. It 
has been applied, notably, in the primary transmission 
from the power unit to the first motion shaft and in the 
final drive to the caterpillar belts. The conditions of these 
two drives are, of course, very different. Primary trans. 
mission chains have to transmit power at comparatively, 
high speed, whereas caterpillar driving chains operate at 
low speed, but under unfavourable conditions due to their 
proximity to the ground and the fact that they cannot 
readily be enclosed. 

Owing to restrictions in chain size there is a limit to the 
power which can be safely and efficiently transmitted at 
the speed of a primary transmission. Consequently chains 
are only used for this purpose on the smaller sizes of 
excavators. One of the main reasons why this form of 
primary transmission has been adopted igs the desire to 
save weight, which again is a far more important con- 
sideration on a small machine than on a large one. 
Primary chain transmissions are usually of the double 
duplex or triplex type, and on modern designs are entirely 
enclosed and run in oil. 

The use of chains for transmitting power to the cater- 
pillar belts on excavators began about the year 1923, but 
at that time and until about 1928 very little success was 
achieved owing to the unsuitability of the chains used. 
About the year 1928 forged steel heat-treated chains were 
developed by chain manufacturers specially for this 
purpose, and proved such an immediate success in service 
that at the present day they are almost universal on 
machines of up to about 2 cubic yards capacity. The 
superiority of the present chains over the old chains can 
be attributed to alloy steel heat-treated side plates and 
pins, high-carbon steel heat-treated rollers, and carbon 
steel ease-hardened bushings. 

The chain drive is simple in itself and simplifies the 
design of the complete mounting. Simplicity is not 
necessarily a virtue, but in this case the adoption of chain 
drive results in benefits all round. The use of chains as 
opposed to gears also permits a high ground clearance. 
On a ? cubic yard machine weighing 55,000 lb., in the 
design of which the author was associated, final-drive 
chains having an ultimate strength of 170,000 1b. were 
used, so an ample factor of safety is provided by this form 
of drive. 

(To be continued.) 








STEEL FOR HIGH-PRESSURE BOILERS. 

THe deterioration of superheaters for high-pressure 
boilers has for years exercised the attention of power 
station engineers. It is the subject of research in America 
and Great Britain, and some useful conclusions have 
already been reached. These results are summarised in 
the issue of Taz MreraLnuraist which is included in this 
number of THE ENGINEER, and are worthy of study both 
by boilermakers and users. Amongst the outstanding 
conclusions of the American tests is that pressure is 
without serious effect on oxidation in steam, that alloy 
steels are more resistant than mild steel, and that oxidation 
may be increased by fluctuations of temperature. On the 
last item the researchers speak at present with reserve, 
but the observation is confirmed by the British tests. 
Whilst there are divergencies there are also indications that 
when the researches have been pursued further the 
American tests at Purdue University and those at the 
N.P.L. will be in agreement. That they will be of the first 
importance to steam plant development is manifest. 








Puttey Discs.—A new type of pulley disc, known as 
the ‘‘ Destron,” has been developed and placed on the 
market by Douglas Lawson and Co., Ltd., of Birstall, 
near Leeds. Amongst the advantages claimed for closing 
the sides of pulleys with discs of this type are the following : 
—Reduction of air resistance and noise; elimination of 
the risk of entanglement with spokes when a belt breaks ; 
and the prevention of an accumulation of dirt or fluff 
in pulleys. Each pulley set comprises four half discs, 
four eross ribs, and two split brackets. To fit the discs 
to a pulley, a pair of half discs are first placed on the shaft 
and joined up with their respective cross ribs, Each cross 
rib has fastened to it, by means of a distance bolt, a split 
bracket, and the complete pair of half dises is fastened 
to the arms of the pulley by these brackets. The cross 
ribs of the disc for the other side of the pulley are then 
fastened to one of the half discs and screwed into the split 
brackets. The second half of the second pair of dises is 
then screwed on to the cross ribs. The dises can be fitted 
by unskilled labour and we are informed that they can be 
made applicable to any type of pulley. 


ELEeEKTRON.—We have received from F. A. Hughes 
and Co., Ltd., of Abbey House, Baker-street, N.W.1, a 
copy of the third edition of “ Elektron Magnesium 
Alloys,”’ which appeared first in 1928 and again in 1934. 
In collaboration with Messrs. Hughes, Sterling Metals, Ltd. 
began experimental work on the production of Elektron 
castings in 1922, and two years later secured from the 
German proprietors a master licence to manufacture 
Elektron products. Castings are now produced in this 
country by Sterling Metals, Ltd., by the Birmingham 
Aluminium Casting (1903) Company, Ltd., and by J. Stone 
and Co., Ltd.; whilst sheet, extrusions, &c., are made by 
James Booth and Co. (1915), Ltd., and Birmetals, Ltd. 
The alloys themselves are produced by the Magnesium 
Elektron, Ltd., at Clifton Junction, near Manchester, 
and supplied by Messrs. Hughes. We are informed that 
they will shortly be produced “exclusively from raw 
materials available in this country.” This book is known 
well already to all who are interested in very light metals 
—the aircraft trade particularly—and it is only necessary 
to. say that it is far more than a catalogue, for it gives 
many practical particulars about the working of Elektron 
magnesium alloys, about their subsequent treatment and 
use, their mechanical and physical properties, and other 
matters of value to the user. ‘Since we devote a couple of 
pages of to-day’s issue of THe METALLURGIST to magne- 
sium and its alloys, we need say no more here about the 





technical and scientific contents of this useful book. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


f.o.b. steamer. 
The Cartel and American Export Prices. 


Although no authoritative announcement has 
been made regarding the success or otherwise of the 
deputation representing the British and Cartel steel 
makers to the United States to negotiate an arrangement 
regarding prices and markets, statements have appeared 
in the Press to the effect that an agreement has been 
reached. This probably goes beyond the actual facts, as 
the position in reality does not greatly differ from that 
which was reached at the meeting last December. It is 
true, the deputation has been more successful than had 
been anticipated in persuading the Americans of the 
desirability of working with the British and Continental 
steel makers; but before any scheme can be put into 
operation with any chance of success it will be necessary 
for the American industry to undertake a certain amount 
of organisation on the selling side. As it is, the big 
American companies seem willing to enter into an arrange- 
ment and to do their best to keep it, but in the present 
state of the American home demand there are firms which 
persist in looking for export orders which they are pre- 
pared to accept at cheap prices. It is probable, however, 
that arrangements will be made with the United States 
which will put the export sales of all participating countries 
on an organised basis. A report that a committee is to 
be set up in Great Britain upon which British, Cartel, 
American, and neutral interests will be represented may 
be taken as rather far-fetched, although some such plan 
is understood to have been suggested. In its present 
stage, however, it is no more than a suggestion, and the 
general feeling is that there are enough organisations for 
controlling the steel works’ operations already in existence. 
Statements have also been made that a schedule of export 
prices has been agreed upon lower than the established 
quotations. It is unlikely that any such proposal has been 
made or accepted, and it is believed in the British steel 
trade that the intention of the Cartel and the British steel 
makers was that, with the exception of one or two markets, 
the Americans should be asked to observe the prices which 
were fixed by the Continent at the end of January. Later 
on, possibly, the fixing of quotas and arrangements similar 
to those made by the Cartel with other countries might be 
considered, but up to the present the negotiations with 
the Americans are not likely to have progressed sufficiently 
for any comprehensive agreement to have been arrived at. 
Lately the American competition, which was reported 
from many markets seems to have died down, and some 
at least of the American export quotations have become 
distinctly firmer. 


The Pig Iron Market. 


The conditions which have prevailed in the pig 
iron market since Christmas have continued to rule, and 
little forward contracting has taken place. A number of 
consumers of foundry iron are holding off the market, since 
they are passing through a phase of quiet trading so far 
as their own products are concerned, and have aceumu- 
lated enough stocks of pig iron for their nearby require- 
ments. The position in the Cleveland market is unsatis- 
factory, since large imports of Continental iron continue 
to arrive on the North-East Coast against purchases made 
when it was impossible to obtain local brands. The arrange- 
ment by which foreign iron is allowed in duty free only 
lasts until the end of March, and it is known that an 
application will be made to obtain the protection of a duty 
for the home product. Whether this is necessary or not 
is a Matter of opinion, but there have been no purchases of 
foreign iron since the British makers introduced their 
rebate scheme. Foreign suppliers, however, are pressing 
forward with their deliveries in order to complete con- 
tracts before the time when the duties may be imposed. 
Another factor in the situation is that the production of 
Cleveland foundry iron is on a limited scale, and possibly 
would not be sufficient alone to meet the needs of the 
market. In the Midlands quiet trading conditions con- 
tinue to rule in the foundry iron section. Business is more 
active in low phosphoric iron, which is taken in good quan- 
tities by the machine tool trades, the motor car makers, 
and some branches of the engineering industries. This 
description of iron is not controlled, and prices vary from 
£6 7s. 6d. to £7 7s. 6d. d/d Midlands. In Scotland the pro- 
duction is now sufficient to enable iron to be put into stock 
by both producers and consumers. In the Lancashire 
district the quiet conditions ruling in the textile machinery 
and the light castings industries have affected the demand 
for pig iron. The situation in the basic pig iron depart- 
ment is not too good at the moment, as a result of the heavy 
arrivals of foreign iron, plus the large home production. 
Some consuming firms are reported to have objected to the 
large tonnages they have been asked to take up by the 
British Iron and Steel Federation, but it is probable that 
any difficulties which may arise on this account will soon 
be resolved. In the hematite section the most satis- 
factory feature is the heavy quantities which continue to 
be delivered to the steel works, particularly in the Shef- 
field and Midland districts. On the other hand, there is 
practically no export trade, owing to the severe competi- 
tion which is being experienced from foreign makers. 


The Midlands and South Wales. 


The steel market in the Midlands is neither so 
active nor so buoyant as was the case in the latter part of 
last year. Many consumers of joists, bars, and sections 
have contracted for supplies for some time ahead, whilst 
others are limiting new purchases to their immediate 
requirements in the knowledge that prices have been 
stabilised until the end of 1938. There has been talk of 
cancellations of contracts, but these do not appear to 
have amounted to an important tonnage. A more serious 
factor in the situation is the caution which public bodies 
are exercising in entering upon development and similar 
schemes. Expectations are rife that at no distant date 
the steel makers will be able to reduce delivery periods 
to more reasonable limits, as it is generally understood 
that they have been able to make a considerable impression 
upon their arrears of orders. The demand for plates 





below }in., which has always been: fairly well main- 
tained, has of late become more insistent, and this material 
is now one of the most difficult to obtain for anything like 
near delivery. Some makers require up to six months for 
the execution of an order, and this has a deterrent effect 
upon business. The re-rollers are experiencing a good 
request for reinforced conerete bars, and many works can 
only offer long periods for delivery. Some, however, are 
not so well placed, and can deliver within a few weeks. 
On the other hand the request for untested bars is dis- 
tinctly quiet. The mills rolling strip are short of orders, 
particularly of the descriptions required by the tube 
makers, who, in turn, are by no means busy. The supply 
of steel for the collieries has improved, but there are still 
complaints of delays in deliveries of arches and roofing 
bars. The chief trouble is the comparative difficulty of 
obtaining deliveries of heavy arches. The sheet trade 
fails to show any vitality and several of the works are 
operating on short time. The home demand has become 
quieter since the beginning of the year, and the export 
trade has been circumscribed for months. In South Wales 
the tin-plate trade is operating at 57-51 per cent. of capa- 
city, which is the lowest level touched since December, 
1936. The dullness in the tin-plate and sheet trades, which 
are important departments to the South Wales industry, 
has been reflected in quieter times at the steel works pro- 
ducing tin-plate bars and sheet bars. 


Scotland and the North. 


With all the Scottish steel works busily employed 
and with a substantial tonnage of orders in hand, the 
producers feel there is little cause for worry at the con- 
tinued scarcity of new business. In fact, according to 
reports from some makers, there has been a slight improve- 
ment in the volume of inquiry during the past ten days. 
It has to be admitted, however, that the amount of fresh 
business which is reaching the steel works and the chief 
consuming industries is somewhat disappointing. The 
shipbuilding industry is busily employed, although the 
fact that only four merchant vessels have been ordered 
from the Clyde builders since the end of last year indicates 
the poverty of new business. The industry, however, is 
taking large tonnages of steel, and will continue to do so 
for some months, as there are a number of important con- 
tracts in hand, many of them on Admiralty account. 
The constructional engineers are busy, but here again 
there has been a definite decline in the amount of fresh 
orders, and a certain number of contracts which it was 
expected would be given out for tender have been post- 
poned. The demand for angles, joists, and sections is 
maintained at a level which prevents the works making 
any serious inroads upon their arrears. There is also 
difficulty in obtaining deliveries of plates in anything less 
than three or four months, and some of the _ boiler- 
makers and wagon builders complain of the inconvenience 
thus caused. The re-rolling industry is well employed, 
but the increased supplies of billets which are reaching 
them have enabled the backlog of orders to be considerably 
reduced, and, as a consequence, several mills are able to 
give delivery of small bars, sections, and strip in from 
three to four weeks. The slackness in the department is 
partly attributed to imports of Continental material from 
works outside the Cartel and to the release in January of 
Cartel material against the quota. The price of this 
material is fixed at the same level as for British steel, 
and apparently it is not passing into consumption with the 
rapidity of previous releases. The position in the Lanca- 
shire market is not unsatisfactory, and although the 
tonnage of new business is less than the contracts which 
are being worked off, the outlook so far as the heavy steel 
trades are concerned is regarded as favourable. In the 
lighter sections of the trade there is no doubt that some 
recession in business has occurred, and the makers are 
now looking out for new work. The sheet mills are 
perhaps the worst off as regards business, largely because 
of the quietness of the export trade. Reports, however, 
that an arrangement has been reached with the American 
steel industry with regard to prices have raised hopes of 
an improvement in overseas buying. The works on the 
North-West Coast continue well employed, and in most 
instances have enough on their books to keep them busy 
until late in the year. 


Current Business. 

The London and North-Eastern Railway has 
placed contracts for 975 wagons at a cost of over £200,000, 
comprising 800 single-bolster type wagons and 175 40-ton 
wagons for exceptional loads. The orders for the single- 
bolster wagons have been allocated as follows :—R. Y. 
Pickering and Co., Ltd., Wishaw, 200; Hurst, Nelson 
and Co., Ltd., Motherwell, 200 ; Charles Roberts and Co., 
Ltd., Wakefield, 400. Of the 40-ton wagons, 100 will be 
supplied by the Metropolitan Cammell Carriage and Wagon 
Company, Ltd., Birmmgham, and 75 by the Birmingham 
Railway Carriage and Wagon Company, Ltd., Smethwick. 
Barclay, Curle and Co., Ltd., Whiteinch, and William 
Simons and Co., Ltd., Renfrew. have received contracts 
from foreign owners for an oil tanker and a dredger respec- 
tively. Arrangements are being made for the centralisa- 
tion of all wagon repair work of the Coltness Iron Company, 
Ltd., and Wilson’s and Clyde Coal Company, Ltd., at 
the Motherwell shops of the latter company. The British 
Aluminium Company, Ltd., is to establish a works at 
Newport, Mon. A scheme for electrifying a part of the 
Great Western Railway is being prepared by Merz and 
McLellan, consulting and electrical engineers, London. 
Davy and United Engineering Company, Ltd., Sheffield, 
has received an order from the Soviet Government for 
the construction of steel works plant and machinery, 
including a four-high reversing mull for cold-rolled steel 
strip. Henry Simon, Ltd., of Cheadle Heath, Stockport, 
has received orders for machinery and equipment required 
for four grain elevators for the Argentine Government. 
The Office of Works has placed orders with Alley and 
Maclellan, Ltd., Polmadie, Glasgow, for air compressors 
for the Royal Ordnance Factory which is to be established 





Export quotations are 


at Chorley, Lancs. The Motherwell Bridge and Engineer- 
ing Company, Ltd., has received a contract for the con- 
struction of three oil tanks at Bowling. At present the 
company is fully occupied on the contracts for tanks for 
Iran. Two new high-speed steels are being made by 
Thomas Andrews and Co., Ltd., Sheffield. These are 
E 2 Double-super Monarch and E 4 Treble-super Monarch. 
The Department of Overseas Trade announces that the 
following contracts are open for tender :—South African 
Union Tender and Supplies Board: Supply and delivery 
of one Diesel engine, two alternators, three switchgear 
panels, three transformers, one A.C. motor, cable, cable 
and boxes, &c. (Pretoria, March 3rd); Rand Water 
Board: Machine tools (Johannesburg, March 10th). 
New Zealand, Government Public Works Department : 
Belt-driven lathe, radial drilling machine, power hack-saw, 
portable electric drill (Wellington, March 15th). Brisbane, 
City Electric Light Company, Ltd.: Ash-handling equip- 
ment, including one mild steel ash bunker, electric goods 
lift, dormer, and spares. &c. (Brisbane, March 30th). 


Copper and Tin. 

The main characteristics of the electrolytic 
copper market remain unaltered. Lifeless trading con- 
ditions continue to rule in the United States, and the 
political events at home and abroad have done nothing to 
impart confidence in other parts of the world. The 
statistics for February were better than was expected, 
but they present a gloomy picture of the copper trade in 
America. The world stocks increased by 34,774 short tons 
from 471,195 tons at the end of December to 505,969 tons 
at the end of January. The increase was almost entirely in 
the United States, where the stocks rose by 39,782, the total 
in other countries having decreased by 5008 tons. It was 
anticipated that the American increase would be consider- 
ably greater, but the figures were sufficiently bad to rob 
the market of any buoyancy, the rise having taken place 
in spite of a reduction in the world production in January 
of 5570 tons to 174,302 tons, compared with 179,872 tons 
in the previous month. The stocks in the United States 
at the end of January reached 299,133 tons, against 
259,351 tons at December 31st, whilst the production was 
70,487 tons against 60,463 tons in December. Outside 
America the demand for electrolytic copper continues at 
a fairly good rate, although a large proportion of the 
buying has been on behalf of foreign Governments. These 
have included the Austrian, Polish, Czechoslovakian, 
and Turkish Governments, but neither France nor Ger- 
many has shown much interest in copper. The demand 
in Great Britain has been well maintaimed, and consider- 
able quantities of copper are passing into use. It is esti- 
mated, however, that American consumption is about 
30,000 tons per month below the normal, and there has 
been some speculation in the market lately as to whether 
a further curtailment of output will be decided upen by 
the American producers. . The International Tin 
Committee agreed at its meeting on February 18th to 
make a further cut in quotas by 15 per cent., or from 
70 to 55 per cent. of the comparative standard tonnages. 
as fixed at the meeting on December 10th last. The 
market had been anticipating a cut of 10 per cent., and 1t 
was generally considered that the decision arrived at 
was somewhat drastic. It had, however. little effect upon 
prices, since the cut will relate to the exports for the 
second quarter of the year, and it will be a month or two 
at least before the effect will be felt by the market. The 
permissible exports for the period January—March totalled 
36,102 tons, and the reduction in the quota will make the 
figure for April-June 28,648 tons, a decrease of 7454 tons. 
The world’s consumption appears to have declined over the 
past few weeks, although most estimates put it at the rate 
of 140,000 tons per annum. 


Lead and Spelter. 

A firmer tone has characterised the lead market 
this week, probably because consumers have shown 
renewed interest. This moderate revival of activity. 
coupled with the low price of the metal, encouraged a 
certain amount of speculative buying. The disturbed 
political outlook also may have had something to do with 
the improvement in the market, since at the beginning of 
the week the impression prevailed that there might be 
increased buying as a result of the speeding up of rearma- 
ment programmes on the Continent. So far there has been 
no sign of any special buying, and probably not for the 
first time the effect of political uncertainties has been over- 
estimated. The commercial demand for the metal is on a 
satisfactory scale, although not so strong as in the autumn 
of last year, but it was hardly to be expected that industrial 
requirements would be maintained at the high level 
which then ruled. The intention of the British Govern- 
ment to set in operation a building scheme providing for 
an output of 80,000 houses per year over a period of five 
years has naturally had an encouraging effect upon the 
market, since it was not until operations in the building 
trade began to decline that the extremely healthy demand 
for lead products showed signs of shrinking... In 
sympathy with other non-ferrous metal markets, the 
spelter department has been more lively, and a better 
tone has been in evidence than for some weeks. Con- 
sumers continue to buy on a restricted scale, but there has 
been rather more interest shown in the metal, and at the 
lower prices a certain amount of speculative activity 
developed. It cannot be said that the outlook in this 
market is encouraging, since the requirements of the con- 
suming trades are not expanding, except perhaps in the 
case of the brass makers. On the other hand, supplies are 
free, and shipments of Continental spelter continue to arrive 
in this country. The demand for high-grade spelter is 
satisfactory, but production seems to have increased, and 
the stringency in this department has been eased to some 
extent. As a result of the formation of the new European 
Zme Sheet Cartel, in which the British zine sheet rollers 
and practically all the Continental with the exception of 
the French, are included, it is expected that all foreign 
sheets will be quoted at the same price in Great Britain. 
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Makers’ official home trade prices, per ton, delivered siainae! stations. 
from associated British Steelmakers. 


Current Prices for. Metals and Fuels. 


PIG IRON. 
Home. 
Foundry home prices except for Scotland less rebate of 5/-. 


(D/d Teesside Area.) 


Export. 


N.E. Coast— £ os. d. @ 6. a. 
Hematite Mixed Nos. ... 612 6. — 
Pa No. 1 613 0 » ee Sed 
Cleveland— 
No. 1 é 5 ll 6 6 2 
No. 3 G.MB.. 5 9 0 6 0 
No. mise vein! 510 0.. 519 0 
Basic § 0 @. 
MIDLANDS— 
Stafis— (Delivered to Black Country Station.) 
North Staffs Foundry... 5 ll .0. - 
is » Forge SO (Oi. 
Basic ie hd eR 5 0 Oto £ 5 0O - 
Northampton— 
Foundry No. 3 S28: 6". 
Forge es. 6. — 
Derbyshire— 
No. 3 Foundry 5 ll 0 
Forge 5 8 0 
ScoTLanp— 
Hematite, f.o.t. furnaces 613 0 
No. 1 Foundry, ditto ... 6 0 6 
No. 3 Foundry, ditto 518 0 
Basic, d/d oF? 6°: = _ 
N.W. Coast— { 6 13 0 d/d Glasgow 
Uematite Mixed Nos. 618 6 Sheffield 
7 4 6 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lanos aND YORKS-— £s. d. £ « d. 
Crown Bars 3 5 0. 
Best Bars 13 15 0 
Mm.Lanps— 
Crown Bars 13 56 O. 
Marked Bars (Staffs) 15 15 0 
No. 3 Quality 11 12 6 
No. 4 Quality iz 2 6 
ScoTLaAND— . 
Crown Bars 3. 6) 0. 13 5 0 
Best... 13.25. 0... 13 15 O 
N.E. Coast— 
Crown Bars SS ye are 3 5° 0 
Best Bars ; oh ace ee 1315 0 
Double Best ore a Te Me 14 5 0 
NorTHERN IRELAND AND FREE StaTE-— 
Crown Bars, f.o.g..... ... 13 17 6 ... — 
STEEL. 
*Home +Export. 
LonDON AND THE SouTH— £s. d. $10! & 
Angles ll 3 0O.. 10 12 6 
Tees... a ee ae 11 12 6 
Joists § Mile fae gar 10 12 6 
Channels a: Se. 10 17 6 
Rounds, 3in. and up i a ee 11 12 6 
» under 3in. 12 0 6* 11 15 0 
Flats, under 5in. 32 0 Gfx 1115 0 
Plates, jin. (basis) 1113 0. | a oe 
so eins LE 2Oui 0% 1l 56 0 
” tin. 12 3 0. 11 10 0 
fein. 2's: 'o": 11 15 0 
fin. to parr ‘fine. 
ae per sq. ft. (8-G.)... 12 10 0. 12 10 0 
Boiler Plates, jin.... 12 3 0 12 2 0 
Nortru-East Coast— & sd. £ s. d. 
Angles EB 0 6 -: 10 12 6 
Tees... mw 66: 11 10 0 
Joists ie WR. 10 12 6 
Channels... 3 Sy Ae 10 17 6 
Rounds, 3in. sais: up z= 2 &. 11 12 6 
iy under 3in. 1118 0* 1115 0O 
Plates, jin. (basis) Ab 2 BO; ll 0 0 
fein. ... AERIS 20: ll 5 0 
hin. 1118 0 1110 0 
” fein. See 2 11 15 0 
Un. fin. to and inel. 
6 Ib. per sq. ft. (8-G.)... 12 10 0. 10 0 
Boiler Plates, jin.... . 1118 0 I2 2 0 
MIDLANDS, AND LEEDS AND DistRict— 
& god. £ s. d. 
Angles fee 20k al 10 12 6 
Tees... 12 0 6 11 12 6 
Joists se oe ee 10 12 6 
Channels... it #6... 10 17 6 
Rounds, 3in. and up 12; 06... {1.12 6 
pee under 3in. 1118 0*.. 1115 0 
Flats, 5in. and under 11 18 0*.. 1115 0 
Plates, #in. (basis) 1110 6.. il 0 0 
fein. ... 1115 6. 11 5 0 
tin. 12 0 6 11 10 0 
eta 12 5 6 11 15 0 
Un. jin. to and incl. 
6 lb. per sq. ft. (8-G.)... 12 10 9. 12 10 0 
Boiler Plates, jin.... «AB: O; :B,.. 12 2 6 





STEEL (continued). 

*Home. tExport. 
Giascow anv DistRict— £s. d. $.10-): 
Angles as: piseh Skee CisBre 10 12 6 
Tees. sai ier wads Sct SOTO a 1112 6 
Joists Bre 10 12 6 
Channels. . Bot eeges: 1017 6 
Rounds, Sin. sins up | eke Bs es 1112 6 
oe under 3in. 11 18 0O*.. 1115 O 
Flats, 5in. and under ... 11 18 0*.. 1115 0 
Plates, jin. (basis) Ay Mec 11 9.9 
ae reer 11 13 0... ll 56 0 
ot abi + Fave oO = 1110 0 
*» Pins i205 - 3 3 08 1115 0 

Un. fin. to end’ ina 
6 Ib. per sq. ft. (8-G)... 12 10 0 12 10 0 
Boiler Plates, jin. 1118 0 12 2 6 
South Wares AREA— £ iqucds £s. a. 
Angles BE Gere: 10 12 6 
Tees... oo" 11 12 6 
Joists ee: en AS 10 12 6 
Channels... .. it oe ue ae 10 17 6 
Rounds, 3in. end t up 13+ 01,4... 1112 6 
ae under 3in. 11 18 0*.. 1115 0 
Flats, 5in. and under 11 18 0o* 1115 0 
Plates, jin. (basis) 11 10 6 ll 0 0 
sicily 1115 6 ll 5 6 
» tin. .. BS BOX. 11 10 0 
FOB Sih Y, o's @%.. 1115 0 

Un. yin. to and inel. 
6 Ib. per sq. ft. (8-G)... 12 10 O... ... i2 3 6 
TRELAND—¥.0.Q. BELFAST. Rest or IRELAND. 
es. a. >. 
Angles css: 11 8 0 
Tees... > a ae 12 8 0 
Joists ll 5 6 1115 6 
Channels. . 11 10 6. 1113 0 
Rounds, Sin. and up 12 5 6. 12 8 0 
e under 3in.* 10 16 0 10 16 0 
Plates, jin. (basis) E33) *-O*.. 1115 6 
fin. ... 11 18 0 12 0 6 
-» tin. . ZS  }.. 12 5 6 
Soe, 1210 0... 12 10 0 
Un. xin. to a incl. ... 12 3 0 12 5 6 


* Rounds and Flats tested quality ; Untested 9/— less. 
OTHER STEEL MATERIALS. 


Home. Export. 

Sheets. £ s. d. £s 2. 
11-G. to 12-G., d/d 1415 0 ..f.o.b. 13 10 0 
13-G., d/d 15 2 6 ..f.o.b. 13 10 6 
14-G. to 20-G., d/d 15 10 0 f.o.b. 13 15 0 
21-G. to 24-G., d/d 15 15 0 .f.o.b. 14 0 0 
25-G. and 26-G., d/d 1610 0 ..f.0.b, 1415 0 


Irish Free State, £15 15s., f.0.q. love ton lots. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots 
to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 


Home. Ss. & 


4-ton lots and up ... 18 10 0 
2-ton to 4-ton lots 18 17 6 
Under 2 tons 20 2 6 


Export: India, £19 Lbs. c. ts; Irish one State. £18 10s. 
f.o.q.; General, £16 15s. f.0.b. 24-G Basis. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/-. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 


Billets. 100-ton lots and over, 35 to 100 tons, 5/— extra; less 

than 35 tons, 10/— extra. £ s. d. 

Soft (up to 0-25% C.), untested PAF 

sg tested 8 7 6 

Basic (0- 33% to 0-41% C.) a 812 6 

Medium (0-42 to 0-60% C.) ... 9 2 6 

Hard (0-61% to 0-85% C.) 912 6 

, (0-86% to 0-99% C.) 10 2 6 

+ (over 0-99% C.) és 10 12 6 

Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 

» Light, f.o.t.... i 9 2 6 
FERRO ALLOYS. 


Tungsten Metal Powder -6/1} per lb. (nominal) 


Ferro Tungsten | 6/- per Ib. (nominal) 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
be 6 p.c. to 8 p.c. . £24 0 0 7/6 
8 p.c. to 10 p.c. £24 0 0 7/6 
Max. 2 p.c. carbon £36 0 0 11/- 
» Ilp.c.carbon ... £38 5 0 11/- 
» 0-50p.c.carbon £41 0 0 12/- 
»  carbon-free . 1/-per lb. 
Metallic Chromium “ee . 2/5 per Ib. 


. £18 15 0 home 
. £12 0 Oscale 5/- p.u. 


Ferro Manganese (loose), t) p.c. 
Silicon, 45 p.c. to 50 p.c. 


ys »  Tp.e. ... £17 0 Oscale 6/- p.u. 
Vanadium . 14/- per Ib. 

» Molybdenum ... 4/9 per lb.; 5/— forward 
Titanium (carbon-free) 9d. per Ib. 


. £185 to £190 per ton. 


Nickel (per ton) ah 
. 8/6 to 8/9 per Ib. 


Cobalt 





* Joists, Sections and Plates are hia to a rebate of 15s. to home users purchasing only 
+ Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 
(Official Prices, February 23rd.) 


CorPrerR— 

oT RENE a La £42 3 Oto f42 5 0 
Three months ... £42 6 3to£42 7 6 
Electrolytic £45 10 Oto £46 10 0 
Best Selected Ingots, aya Bir- 

mingham £46 5 0 
Sheets, Hot Rolled £75 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 124d. 124d. 
»  Brazed (basis) 12}. 124d. 
Brass— 
Ingots, 70/30, d/d Birmingham £38 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 11}d. 11}d. 
»  Brazed... 133d. 13}d. 
Tin— 
RA aie: aes ows .. £190 56 Oto £190 10 0 
Three Months .. . £190 0 Oto £190 5 O 
SPELTER— 
Cash ... £15 7 6to £15 8 9 
Three Months ... £15 8 9to £1510 0 
Lzap— 
3 ee ae £16 2 6to £16 3 9 
Three Months .. £16 3 9to £16 5 0 
Aluminium Ingots (British) ... £100 to £105 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened 21/- 
Hamilton Ell 20/6 
Splints 24/6 

AyYRSHIRE— 
(f.0.b. Ports)—Steam 18/6 
Frreseine— 

(f.0.b. Methil or Burntisland)— 

Prime Steam... .. : 19/- 
Unscreened Navigation 20/- to 21/- 
LorHIANs— 

, (f.0.b. Leith)—Hartley Prime... 18/6 to 19/- 
Secondary Steam ... ¥ 18/- 
ENGLAND. 

Sours Yor«suirne, Hott— 
B.S.Y. Hards... 22/6 to 23/- 
Steam Screened 20/6 to 21/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 19/- to 20/- 
» Second... ... 18/6 to 19/- 
» Best Small ... 18/6 to 19/- 
Unscreened 18/- to 10/- 
Durfam— 
Best Gas... 21/6 to 22/- 
Foundry Coke 36/— to 42/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/—to 29/6 - 
South Yorkshire . 26/6 to 27/6 — 
Seconds ... . 22/-to 24/- — 
Carpirr— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... 25 /- 
Best Seconds ... +ié 25/- 
Best Dry Large 25/- 
Ordinaries ‘ 25 /- 
Bunker Smalls 18/6 to 19/- 
Cargo Smalls ... 18/— to 18/6 
Dry Nuts. 28/- to 29/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 to 43/- 
Patent Fuel ... 26 /- 
SwanszEa— 
Anthracite Coals : 
Best nun eee 38/— to 41/- 
Machine-made Cobbles 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 33/- to 36/7 
Peas dicen 26/- to 29/6 
Rubbly Culm... 15/- to 16/- 

Steam Coals : 

Large Ordinary 20/- to 25/- 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. Per Gallon. ~ 
Furnace Gil (0-950 gravity) 33d. 
Tek Or eS eS 2S tas, 44. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


The Wages Sliding Scale. 


RARELY has a measure provoked so much con- 
troversy as the six Bills forming the labour charter which 
are passing through the Chamber of Deputies. On the 
one hand, it is declared to be a revolutionary measure 
that threatens to wreck the whole industrial system, and, 
on the other hand; it is claimed to be the only compromise 
that is fair to both employers and workers and will ensure 
social peace for all time. The ‘* modern labour charter ’”’ 
aims at permanently fixing the relations between employers 
and labour by law in a manner that, if strictly adhered to, 
would suppress personal contact and leave all questions 
arising out of essentially variable and not always easily 
defined industrial situations to be settled by legal 
machinery that cannot take into account the prescience 
of employers in their particular business. The first Bill 
to be passed by the Socialist Chamber is that relating to 
the wages sliding scale. Monsieur Chautemps refused 
to admit the automatic sliding scale, and the C.G.T. 
allowed the automatic aspect to lapse on condition that 
workers could claim an adjustment of wages when there 
was a difference in living costs of not less than 5 per cent., 
to which Monsieur Chautemps added that this would 
depend on the situation of the employers concerned. It 
is the avowed object of syndicalism to secure control over 
industry, and while the sliding scale was supposed to 
ensure a permanency of real wages, it would also have 
made the control possible through the necessity of 
employers proving their inability to pay higher wages by 
laying their books open to inspection. Monsieur Chau- 
temps affirms that proof will be accepted by employers 
producing, in secret, evidence of what they pay for raw 
materials and the prices of contracts. The C.G.T. publicly 
rejects this arrangement, and the sliding scale Bill, which 
is automatic in all but name, goes to the Senate with 
considerable doubt as to how the sliding scale will be put 
into operation. It certainly will not prevent the unions 
from making repeated claims for wage advances, as they 
are doing at present, despite arbitration awards which 
they reject when unfavourable to them, and employers 
will be quite unable to decide on future business when 
wages may be upset from one day to another, and they 
are, moreover, not sure of being able to preserve secrecy 
in their business affairs. 


Suburban Railway Signals. 


The Paris Metropolitan Railway Company made 
its first extension to the outer suburbs at the beginning of 
the year, when it took over from the P.O.-Midi Railway 
the line to Massy-Palaiseau, with a branch line from 
Bourg-la-Reine to Robinson, which had been electrified 
and joined up with the Paris underground system at 
Denfert-Rochereau. As goods traffic is to be continued 
on the line and further developments in the future may 
lead to a considerable increase in goods and passengers 
when extensions are made in conjunction with the National 
Railway Company, particular attention has been given to 
the system of signalling. The maximum speed of trains 
is 50 miles an hour, at which speed a train can be brought 
to a stop on the level in about 400 m. under the least 
favourable conditions. Trains may follow at intervals 
of 24 min., and there are four signals covering three times 
the maxmum braking distance, that is to say, from 1200 m, 
to 1300 m. The signals are composed of six lights on a 
vertical black panel—three yellow, two red, and one green. 
The green light indicates clear, three yellow lights are an 
advance caution signal, two yellow lights caution with 
slowing down, and two red lights stop. One reason for 
these multiple lights is the number of railway accidents 
that have been caused, either by an inobservance of 
distance signals or by their being obscured, particularly 
in bad weather. The imperative character of the signals 
increases with a smaller number of lights. If, for example, 
the advance signal shows only two lights, on account of 
some failure, it becomes a slowing down signal, and if the 
latter should have only one yellow light, it serves the same 
purpose as the caution signal, protecting the main line 
from sidings, while one red light cannot be passed without 
a written order to the driver. When a train is passing 
from a siding to the main line the points are covered by a 
single yellow light and a single red light. The two single 
yellow and red lights bring the number of signals to six 
on the sidings, which are necessarily extensive on a line 
of this kind. These signals are semi-automatic, while 
those on the main line are entirely automatic, and are self- 
registered in the driver’s cab. The driver has also to 
register caution signals by push contact 100 m. before 
reaching them. The system has been evolved with the 
idea of ensuring complete safety by eliminating any serious 
consequence of a driver’s inattention to distance signals. 


Metal Reinforced Coaches. 


For some years metal reinforced wooden coaches 
have been built to meet the public demand for greater 
safety following upon railway accidents in the past, and 
while the Government has on each occasion promised that 
all-metal coaches would be substituted for wooden coaches 
on express trains the carrying out of this work has been 
slowed down seriously by the cost. The National Railway 
Company has now given greater importance to the metal 
reinforced coaches as the result of tests carried out in 
December last with a method of transforming wooden 
coaches that had been prepared by the then State Rail- 
ways. The body is riveted or welded to the underframe, 
and is built up of standardised sheet metal parts, with a 
few rolled sections. © Wood is’ not necessarily dispensed 
with where it is relieved of shocks by the metal reinforce- 
ment. There is said to be no increase in the weight of the 
coaches, and with a mass production of pressed metal 
parts the extra cost. of construction is not heavy. The 
company’s chief engineer recently presented a film of the 
tests to the Public Works Commission of the Chamber of 
Deputies in justification of a demand for permission to 
undertake the transformation of 100 coaches in this way. 
The film showed how the metal reinforced coaches tele- 
seoped and smashed the wooden coaches without them- 
selves being badly damaged. 
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When an ¢ ion is d from abroad the name and 
address of the communicator are printed in italics. 

When an. abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM ENGINES. 


477,895. July 7th, 1936.—-AuxmiaRY Makinr 
Bauer, Mittelweg 82, Hamburg, Germany. 
This specification is concerned with marine propelling plant 
having a main reciprocating engine with an exhaust steam 
turbine and a group of auxiliary plant driven by the turbine, 
The auxiliaries are, for instance, the feed pump A, the air pump 
B, and the circulating pump C, These are all interconnected by 
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the gearing D and are driven from the shaft E of the steam 
turbine. (The main reciprocating engine is not shown.) In 
manceuvring the ship the turbine may be put out of action, so a 
standby turbine F is provided to drive the auxiliaries and they 
are disconnected from the normal drive by the hydraulic clutch 
G. The clutch is arranged to act automatically with the change 
over.—January Tth, 1938. 


1936.—CoMBINED RECIPROCATING AND 


477,901. July 8th, 
G. Bauer, Mittelweg 82, Hamburg, 


TURBINE PLANT, 
Germany. 

This is an arrangement of marine steam propelling plant for 
using high-pressure, highly superheated steam, in which the 
principal unit is a reciprocating engine. In order to protect the 
glands, &c., of the engine’s high-pressure cylinder against the 
destructive effect of the steam it is first expanded in a single- 
stage impulse turbine A and then passes through the main 
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engine. The exhaust from the engine is then further expanded 
in the turbine B and goes to the condenser C. D is the boiler. 
All three units drive the propeller, the two turbines through the 
gearing shown. When it is desired to mancwuvre the ship the 
turbines are disconnected by the hydraulic clutch kL, the three- 
way valve is opened to pass the engine exhaust directly to the 
condenser, and steam supplied to the engine through the cooler 
G, where it is reduced to a moderate degree of superheat by a 
spray of water. -.January LOth, 1938. 


AERONAUTICS. 


477,929. September Ist, 1936.—-ScREW ProreLcers, Kabushiki 
Kaisha Jettoplane Kokuki Kenkyusho, No. 1363, Haneda 
3-chome, Kamataku, Tokyo, Japan. 

This propeller is said to work efficiently at speeds over 2200 

r.p.m. In fact, it is claimed to give increasing thrusts beyond 
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that speed. ‘lhe blades are of aerofoil cross section and are 
characterised by the fact that the leading and trailing edges are 
hollow curves, so that the middle of each blade is narrower than 
the root and tip.—Jantiary 10th, 1938. 


GAS PRODUCERS. 


477,494. February Ist, 1937—A Gas PurtryIne MaTERIAL, 
Compagnie des Produits Chimiques et Charbons Actifs 
Edouard Urbain, 6, Rue de Téhéran, Paris, France. 

This is a material for the extraction of sulphur from gas by 
passing it over iron oxide and is said to involve a loss of gas 
pressure of about one-fifteenth that experienced with a plain 
bed of powdered oxide. It is produced by depositing the oxide 
in the pores of foam lavas, which comprise geological surface 
foams of basaltic occurrences of voleanic origin, and consist 
chemically of silicic acid, alumina, iron oxide, lime, manganese, 
manganese oxide, and alkalies. The deposition of the iron oxide 
may be effected by saturating the carriers with a solution of 





ferric chloride or ferrous sulphate and then warming. The 
material is mechanically strong and may be regenerated 
many times.-—December 3lat, 1937. 


MOTOR CARS AND ROAD TRAFFIC. 


December 9th, 1936.—Sreerinc Gear, Gemmer 
Manufacturing Company, No. 6400, Mt. Flliott-avenue, 
Detroit, Michigan, U.S.A. 

This specification is concerned with an adjustment for the 
steering gear of motor cars. The worm A, mounted on the 

steering column, operates the shaft B by engaging with a 


477,489. 
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ball-bearing roller tooth C. The adjustment comprises two set 
serews D and E screwed into the easing. The screw D bears 
against a normal sliding face on the knuckle end of the shaft B. 
The screw E bears against an inclined face and has a hemi 
spherical pad on the end. By these means the shaft can 
be adjusted endways to make the gears mesh properly. 
December 31st, 1937. 


BUILDING. 
N°477.190 
477,190. January 4th, 1937.—Con- 
CRETE PiLEes, Handelmaatschappij : 
J. De Wit and Zonen N.V., and Up 


Johannes De Wit, Statensingel 
124, Rotterdam, The Netherlands. 
In this system of piling the ram- 
ming is effected from the bottom. A 
comparatively short length of steel 
tubing A is closed at the bottom by 5 
a reinforced concrete plug B, and the fA 
ramming is effected on this plug. > 
When this tube is down to ground | 
level a smaller tube C is lowered into 
it to the level of the plug and ramming 
proceeded with. The two tubes are 
sealed together by a rubber sleeve D. 
During the second ramming the inner 
tube is held stationary wh le the first 
tube is driven on. It is, of course. 
possible to continue the process by 
adding further tubes. The scheme 
has the advantage that it requires 
little headroom. It is not stated 
whether the inner tube is withdrawn as 
concrete is filled into the hole formed. 
—December 23rd, 1937. 
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477,445. June 9th, 1937.—Buitprmvc Bricks, W. 8. Grice, 50, 
Baker-street, London, W.1. 
Instead of the conventional rectangular brick, the inventor 
uses one of rhomboidal form, as shown in the drawing in plan. 
The bricks have recesses, or frogs, which reach right out to the 
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sides, and are of such a size that their projected dimensions are 
similar to those of normal bricks. The successive courses are 
laid in opposite directions, all as headers, so that each brick 
bonds with three others above and below. There is also a con 
tinuous string of cement running up through the wall at the 
intersection of the recesses.—-December 31st, 1937. 


MISCELLANEOUS. 


77,295. June 24th, 1936.—THE CoaTING Or METAL SURFACES, 
C. C. Wakefield and Co., Ltd., Wakefield House, 30-32. 
Cheapside, London, E.C.2, and G. I. Finch, 650, Great 
West-road, Osterley, Middlesex. 

This invention relates to a process for the coating of metal 
surfaces such as bearings. It has been found that when metal 
surfaces are polished, burnished, or hammered, the normal 
crystalline structure of the surface is destroyed, and the atoms 
are displaced from the positions which they normally occupy 
in the crystal lattice and become packed to form a hard, dense. 
amorphous, vitreous glass-like layer on the surface of the 
metal. It has also been found that subjecting the surface ot 
metal to a shearing stress in a direction along the surface is 
sufficient to rupture the crystal lattice and to disarrange the 
atoms so that they form the hard, dense, amorphous layer 
referred to above. The burnished surfaces possess the peculiar 
property, not possessed by the normal crystalline surface of! 
the metal, of being able to dissolve crystals of the same or of a 
foreign metal very readily at ordinary room temperature 
provided that the foreign metal is not such as to be insoluble 
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im or incapable of alloying with the metal of the burnished 
surface. In certain cases it will be desirable to provide a coating 
of a metal which is not soluble in, or is not alloyable with, the 
metal of the base, and in such circumstances an intermediate 
coating of a metal is applied to the base, which metal coating 
is soluble in, or alloyable with, both the metal of the base and 
the first metal. It will be appreciated that bearing surfaces 
thus treated will have a prepared surface which will not require 
to be ‘run in” to provide the necessary smooth working 
surfaces. A metal bearing surface is formed by treating a 
ferrous metal journal, for example, by burnishing, to destroy 
the crystalline structure of the surface and to transform that 
surface into the amorphous, vitreous layer, applying a coating 
of a non-corrodible metal—for example, chromium or nickel— 
and converting the coating into the amorphous vitreous layer.— 


December 24th, 1937. 
477,380. March 23rd, 1936.--ApDHESION or RvuBBER, Du 
Pont Rayon Company, 350, Fifth-avenue, New York, 


United States of America. 

This invention relates to an improved method of causing 
rubber to adhere to other materials. According to the invention 
the improved method of causing rubber to adhere to other 
materials comprises pre-treating the rubber or the other 
material to which it is to be joined with an adhesive which 
comprises an aqueous solution or dispersion of heat-hardening 
aldehyde resin-forming substances; for example, phenolic 
‘ -ompounds and aldehydes which are water soluble to the extent 
of 0-5 to 5-0 per cent. by weight, drying the adhesive and 
effecting adhesion of the rubber and material while conv erting 
the resin-forming substances into fusible, insoluble resin. 
The rubber employed may be in the unvulcanised state and 
vuleanisation brought about during the adhesion. An aqueous 
solution is made up containing 4 per cent. by weight of resorcinol, 
3-2 per cent. by weight of formaldehyde (added as 2} times 
that amount of commercial 40 per cent. formaldehyde), and 
0-16 per cent. by weight of sodium hydroxide. After being 
allowed to stand for twelve to eighteen hours at room tempera- 
ture, or long enough to permit an initial condensation to take 
place between the resorcinol and formaldehyde, the solution 
is combined, with stirring, with an equal weight of aqueous 
crude natural rubber latex dispersion containing 40 per cent. 
rubber solids and with sufficient additional sodium hydroxide 
to bring the final concentration to 0-22 per cent. by weight of 
the total solution which now contains 2 per cent. by weight of 
resorcinol, 1-6 per cent. by weight of formaldehyde, and 20 per 
cent. by weight of dispersed rubber solids. The internal surface 
of a steel tank is coated with the above resin-latex mixture 
by spraying, brushing, flowing, or any other desired methods 
and permitted to dry to polymerise at least partially the resin. 
A liquid-eompounded, natural rubber stock containing a 
suitable vuleaniser and/or accelerator is applied over the dried 
resin-latex coating. The plate is then subjected to a vulcanising 
temperature for such a period of time as to cure completely 
the rubber. The resulting coating of rubber adheres very 
firmly to the plate.—December 23rd, 1937. 


477,442. March 24th, 
Rine Por Castines, W. A. 
Stivichall Common, Coventry. 

his invention relates to the cylindrical castings or “‘ pots ” 
used in the manufacture of piston rings and has for its object 
to provide such pot castings with an outer surface of cast iron 
or of another metal or alloy having similar bearing character- 
isties and with a tensile strength and elastic value equal to or 

approximating that of steel. The pot castings are produced in a 

centrifugal mould into which a quantity of the metal or alloy 

having good bearing properties, such as cast iron in the molten 
state, is poured, the amount depending upon the dimensions 
of the mould and the required thickness of the outer layer of the 
pot. Whilst this first charge is still in the molten state a quan- 
tity of the other metal or alloy, such as molten steel, is 
then run into the rotating mould sufficient to form an inside 
layer of the required thickness. The effect produced is to cause 
a perfect fusion to take place between the inner and outer layers, 
thereby providing a pot casting having an outer surface possess- 
ing the required bearing properties and an inner layer having 
the required qualities of strength and toughness. Piston ring 
pots produced according to this invention can, if required, be 
subsequently heat treated in any suitable manner.—-December 


1936.—THE MANUFACTURE OF PISTON 
Oubridge, ‘‘ Broadwater,” 


29th, 1937. 

477,571. December 14th, 1936.--PurRiryine KEROSENE, H. 
Moore, Adelaide House. King William-street, London, 
E.C.4. 


This is an apparatus for purifying kerosene of such impurities 
as sulphur by washing it with a heavier liquid. The kerosene 
is pumped into a “ buffer pot ** A by a pump B, and the heavier 
liquid, in proportionate quantities, by the pump C. The pump D 
circulates the liquids through the restricting orifice E and thus 
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thoroughly mixes them. Part of the delivery from the pump D, 
however, goes by the pipe F to the separator G, where it is 
introduced tange sntially. The valve H and float J maintain a 
steady flow. In the separator the two oils separate again and 
the heavy one goes away by the pipe K over the weir L. The 
height of the weir is adjustable. The purified kerosene goes 


away by the pipe M. NNN are vents to atmosphere.— 
January 3rd, 1938. 
477.893. July 7th, 1936.—-PoLisHING A FORMALDEHYDE 


Resin, C. W. Kuehne, Baltusrol Way, Millburn Township, 
County of Essex, and State of New Jersey, United States of 
America. 

This invention relates to a process of polishing a formaldehyde 
resin expeditiously and economically. The resin objects may 
be immersed in a 4 per cent. aqueous sodium hypochlorite 
solution containing 0-3 per cent. to 1 per cent. free sodium 
hydroxide. The polishing operation can be accelerated by 
treatment at elevated temperatures; for example, phenoi- 





formaldehyde resins can be quickly polished by treatment at 
above 75 deg. Cent., the time required at 100 deg. Cent. being 
about four to five minutes. Urea- formaldehyde and thiourea- 
formaldehyde resins can be polished in about two minutes 
at 50 deg. to 60 deg. Cent. The resins are then removed 
and washed with water. If desired, they can then be dipped 
in a | per cent. aqueous sulphuric acid for about one minute 
and then removed. It is, of course, obvious that the resins 
need not be washed with water if they are to receive a subse- 
quent acid treatment. The resins have a good colour and a 
high polish.—January 7th, 1938. 








Forthcoming Engagements. 


Secretaries of sibiaties: Societies, &c., desirous of having 
notices of meetings inserted in this coli » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 

Inst. OF MECHANICAL ENGINEERS : STEAM GRovP.—Storey’s- 
gate, S.W.1. ‘‘ Pressure Distribution in a Convergent-Divergent 
Steam Nozzle,” A. M. Binnie and M. W. Woods; *“‘ The Effect 
of Circumferential Pitch of Steam Turbine Blades on Torque, 
as Compared with the ‘* Biplane Effect’ on the Lift of Aero- 
foils,” R. Dowson. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: WESTERN BRANCH.— 
Merchant Venturers’ Technical College, Bristol. ‘* Develop- 
ments in Ship Propulsion,” Major P. L. Jones. 7 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—Engineers’ Club, 
Albert-square, Manchester. ‘‘ Planned Publicity for Engineer- 
ing Products,” F. Rowlinson. 7.15 p.m. 

Nortx-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—NMining Inst., Newcastle-on-Tyne. ‘* Special Steels and their 
Application to Engineering and Shipbuilding,”’ Dr. T. Swinden. 


6 p.m. 

Soc. or CHemicat INDUSTRY: CHEMICAL ENGINEERING 
Grovr.—Royal Metal Exchange, Fisher-street, Swansea. 
‘“* Metals in Chemical Engineering,” V. Harbord. 7.30 p.m. 


Monpbay, Fes. 28Tu. 

Inst. oF ELrcrricaL ENGINEERS.—Savoy-place, W.C.2. 
‘* Widening Scope of Electrical Meters and Instruments,” G. F. 
Shotter. 7 p.m. 

Royat Soc. or Arts.—Lecture, “* 
Smithells. 8 p.m. 

West Ripinec FEDERATION OF ENGINEERING 
Bradford Technical College. ‘‘ Short Centre Belt Drives, 
H. W. Swift. 7.30 p.m. 

TuEsDAyY, Marcu Ist. 

ILLUMINATING ENGINEERING Soc. AnD Inst. OF HEATING AND 
VENTILATING ENcINEERS.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘Illumination Levels and Comfort 
Conditions.” F.C. Smith. 7 p.m. 

Inst. oF Civit ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—The North of England Inst. of Mining and 
Mechanical Engineers, Westgate-road, Newcastle. ‘‘ The Burn- 
hope Reservoir,” L. H. Brown. 7.30 p.m. 

Inst. or Civit ENGINEERS.—Great George-street, West- 
minster, S.W.1. Joint meeting with the Institution of Auto- 
mobile Engineers and fifteen ‘other bodies. A symposium of 

rs on ‘“‘ The Essential Road Conditions Governing the 
afety of Modern Traffic.’’ Section 1, “ Road Planning,’’ by 
Thomas Adams, D.Eng.; Section 2, ‘‘ Road Construction,” by 
C. Howard Humphreys, T.D., M. Inst. C.E.; Section 3, “* Road 
Illumination,” by L. J. Davies and G. 8. Lucas. 7 p.m. 

Inst. or Merats: SHEFFIELD Loca Section.—Non-ferrous 
Section of the Applied Science Department of the University, 
St. George’s-square. ‘* Electro-deposits : Chromium, Rhodium, 
Cadmium: Some Difficulties and Suggestions,’ Frank Mason. 
Joint meeting with the Sheffield Metallurgical Association. 
7.30 p.m. 

Junior Inst. or EncrneEERS.—Inst. of Civil Engineers, Great 
George-street, S.W.1. ‘‘ Essential Road Conditions Governing 
the Safety of Modern Traffic,” a symposium. 7 p.m. 

WEDNESDAY, MarcH 2ND. 

CHARTERED Surveyors’ Inst.—-12, Great George-street, 
S.W.1. “ Town Planning m London,” G. L. Head. 6.30 p.m. 

Inst. or Civin ENGIngeErRs.—Great George-street, West- 
minster, S.W.1. Informal meeting. ‘‘ Materials Available for 
and Jointing of Water Mains,” introducer H. F. Cronin. 6 p.m. 
YorksHIRE Assoc.—Grand Hotel, Sheffield. ‘‘ Construction of 
a New Entrance Lock to Goole Docks,”’ P. U. Proudfoot. 
7.30 p.m. MANCHESTER AND District Assoc.—Manchester 
Literary and Philosophical Soc., 36, George-street, Manchester. 
“The Ordnance Survey and its Work,” Brigadier M. N. MacLeod. 
6.45 p.m. 

Inst. oF EvectricaL ENGINEERS: WIRELESS SECTION.— 
Savoy-place, W.C.2. “A Quantitative Study of Asymmetric 
Sideband Broadcasting,” P. P. Eckersley. 6 p.m. 

Roya Soc. or Arts.—John-street, Adelphi, W.C.2 ** Coal 
Carbonisation and its Importance in the Life of na Nation,’ 
E. V. Evans. 8.15 p.m. 

THURSDay, 


Gases and Metals,” Colin J. 


Socreties.— 
” Prof. 


MARCH 3RD. 


Inst. oF MetTats: BrrMincHamM Locat Section.—James 
Watt Memorial Inst. ‘‘ Non-destructive Testing,’ J. P. Reed. 


Lonpon Locat Sxectton.—Society of Motor Manufac- 


7 p.m. 
turers and Trade rs, Ltd., 83, Pall Mall, S.W.1. “ Plastics,” 
N. J. L. Megson. 7.30 p.m, 
Fripay, MARCH 4TH. 

Inst. oF SanrraRY ENGINEERS.—Caxton Hall, 8S.W.1. 
** Studies in Sludge Digestion,’ R. Hicks. 6.30 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
** Water Turbines,” W. J. Kennelly. 7.30 p.m. 


MANCHESTER Assoc. OF ENGINEERS.—-Grand Hotel, Man- 
chester. Annual dinner. 
MonpDAy, MARCH 7TH. 
Roya Soc. or Arts.—John-street, Adelphi, W.C.2. Cantor 


Lecture, ‘“‘ Gases and Metals,’ Lecture II, Colin J. Smithells. 
8 p.m. 
Turspay to THurspay, Marcu 8TH To 10TH. 


Inst. or Metats.—Hall of the Inst. of Mechanical Engineers, 


Storey’s-gate, S.W.1.  Thirtieth annual general meeting. 
Programme, page 174. 
TUESDAY, MARCH 8TH. 
Inst. OF AUTOMOBILE ENGINEERS.—King’s Head Hotel, 


Coventry. ‘‘ National Influences on American Passenger Car 
Design,” M. Olley. 7.30 p.m. 

Inst. OF CiviL ENGINEERS.—Great George-street, West- 
minster, S.W.1. ‘‘ Engineering Problems Associated with Clay, 
with Special Reference to Clay Slips,’’ T. H. Seaton, 6 p.m. 
NewcastLE-upon-TyNE anv District Assoc.—The North of 
England Inst. of Mining and Mechanical Engineers, Westgate- 





road, Newcastle. ‘* Timbering of Excavations,’ J. R. Hall. 


SoutH Watzs anp MonmourusHirE Assoc.—Royal 


7.30 p.m. 
Meta. Exchange, Swansea. “ Wales and Recent Waterworks 
Practice,” A. L, Arnold, 6.30 p.m. 


Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND,.—39, 
Elmbank-crescent, Glasgow C.2. ‘* Annual Load Line Surveys.” 
J. Foster King. 7.30 p.m. 


TuHurspay, Marcu 1l0ru. 


Diese, ENGINE Users Assoc.—Caxton Hall, S.W.1. “ Bear 
ing Metals,” informal discussion. 5 p.m. 

Inst. or AvToMoBILE ENGINEERS.—-Merchant’ Venturers 
Technical College, Unity-street, Bristol. “ Recent Develop 


ments in Engine Indicators,”’ Dr. E, M. Dodds. 7 p.m. 

Inst. oF Crvii ENGINEERS: BrRIsto. anp District Assoc.- 
Royal Hotel, College Green, Bristol. ‘Some Notes on the 
Application of Vibration to Concrete and Reinforced Concrete 
Construction,’’ Jack Mercer. 5 p.m. Porrsmours, Sours- 
AMPTON AND Disrricr Assoc,—Municipal College, Portsmouth. 
“ Air Raids as they Affect the Work of the Civil Engineer,”’ 
Colonel William Garforth. 

Inst. OF MECHANICAL ENGINEERS : 
Visit to works of David Brown and Sons, Ltd. 
Analysis,” J. Ward. 


YORKSHIRE BRANCH, 
“ Optical Stress 


Frmay, MArcH IIT. 
inst. or Civit ENGINEERS : GLASGOW Assoc. OF STUDENTS. 
Inst. of Engineers and Shipbuilders in Scotland, 39, Elmbank 
crescent, Glasgow. ‘* Water Supply Problems in South-West 
England, * John B. Harvey. 7.30 p.m. 
MANCHESTER Assoc, OF ENGINEERS.—Engineers’ Club, Man 


chester. ‘ Hoisting Minerals from 10,000ft..° E. Loynes. 
7.15 p.m. 
Monpay, Marcu l4ru. 
inst. or AvtTOMOBILE ENGINEERS,-—Technical College, 
Derby. ‘* Carburation,”” A. Taub. 7.30 p.m. 


NORTHERN IRELAND Assoc, 
“Cast Iron or Steel for Water 
W.. Middleton. 


Inst. oF Crvit ENGINEERS : 
Queen’s University, Belfast. 
Mains? Some of the Pros and Cons,”’ S. H. 
6.15 p.m. 

Inst. oF MECHANICAL ENGINEERs : 
Storey’s-gate, S.W.1. ‘‘ Mechanical Vibrations,” 
Inglis. 

Inst. oF METALS : 
neers and Shipbuilders in Scotland, 


GrapDvUATES’ SECTION. 
Prof. C. 


Scorrisn Loca. Section.—-Inst. of Engi- 
39, Elmbank-crescent, 


Glasgow. ‘‘ What Conventional Mechanical Properties Tell Us 
About Materials,” G. W. Austin. 7.30 p.m. 
Royat Soc, or Arts.—Cantor Lecture, ** Gases and Metals.’ 


Lecture LIT, Colin J. Smithells. 8 p.m. 


Turspay, Marcu 15ra. 

Inst. oF AUTOMOBILE ENGINEERS.-—George Hotel, Luton 
“Transmission Gear Developments and the Possibilities of 
Simplified Control,” L. J. Shorter. 7.30 p.m. 

Inst. oF Crvit ENGiINEERS.—Grosvenor House, Park-lane. 
London, W.1. Annual dinner. 7.15 p.m. for 7.45 p.m. 

Inst. or Metats: BrirmMincHam Locar SEc TION. James 
Watt Memorial Inst. ‘“‘ High-speed Strip Rolling,” C. E. Davis. 
7 p.m. Nortu-East Coast Loca Secrion.—Electrical Engi- 
neering Lecture Theatre, King’s College, Neweastle-upon-Tyne. 
** Magnesium Alloy Castings,’ O. Kennedy. 7.30 p.m. 

Inst. or Merars;: Swansea Locat Sxrction.—Y.M.C.A., 
Swansea. Annual general meeting. ‘“‘ Recent Developments 
in the Production of Copper,” R. D. Burn. 6.30 p.m. 

WeEpDNEsDAYy, Marcu l6rn, 

Inst. oF AUTOMOBILE ENGINEERS.—Metropole Hotel, Leeds. 
** National Influences on American Passenger Car Design,’ 
M. Olley. 7.15 p.m. 

MANCHESTER Assoc. 
Albert-square, Manchester. 


ENGINEERS.-—Engineers’ Club. 
H. H. Burton. 7.15 p.m 


OF 
* Ingots,”” 


Monpay, MARCH 21s?T. 


Inst. OF AUTOMOBILE ENGINEERS. —39, Elmbank-crescent 

Glasgow. “* Carburation,’’ A. Taub. 7.45 p.m. 
Turspay, Marcu 22np. 

Inst. OF AUTOMOBILE ENGINEERS..-York House, Great 
Charles-street, Birmingham. “‘ Carburation.”” A. Taub. 7.30 
p.m. 

THurRspAY, Marcu 247. 
Inst. oF Metats.—Chamber of Commerce Buildings, 95. 


‘ 


Special general meeting, ** The 


New-street, Birmingham. 
Maurice 


Physical and Mechanical Properties of Nickel Brasses,”” 

Cook. 7 p.m. 

Marcu 257u. 
ENGINEERS.— 

* Optical Measuring,” 


Fripay, 


Assoc. OF 
Manchester. 


Engineers’ Club, 
T. Carson. 


MANCHESTER 
Albert-square, 
7.15 p.m. 

WEDNESDAY, Marcu 30rH. 
Locomotive EnGtnrErers.—-Inst. of Mechanical 
“The Development of Rail 
6 p.m. 


Inst. oF 
Engineers, Storey’s-gate, S.W.1. 
Motor Car Services in France,’”’ M. Dumas. 


Tuurspay, Marcu 3lsr. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH 
GrapvuaTes.—Hotel Metropole, Leeds. ‘‘ Recent Developments 
in Boiler Design and Operation,’ 8, F. Benson. 7.30 p.m. 

Inst. of Merrats: BrruincHam Locan Section.—James 
Watt Memorial Inst. ‘“ Deep Drawing Problems,” J. D. 
Jevons. 7 p.m. Lonpon Loca Secrion.—Society of Motor 
Manufacturers and Traders, Ltd., 83, Pail Mall, S.W.1. Annual 
general meeting and open discussion, 7,30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


¥ Davip Brown AND Sons, (Hupp.), Ltd., inform us that 
their Glasgow Office is being transferred to 29, St. Vincent- 
place, Glasgow, C. 1. 

Mr. James Bussey, M.I. Struct. E., a local director of Thos. 
W. Ward, Ltd., has been appointed by the directors of the 
Midland Iron Company, Ltd., Rotherham, to fill the vacaney on 
the board caused by the recent death of Mr. Arthur J. Ward. 








LAUNCHES AND TRIAL TRIPS. 


Horereak, motorship ; built by by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of the Hopemount Shipping Com- 
pany, Ltd.; dimensions, length 412ft. 3in., breadth 57ft. 3in., 
depth 38ft. Engines, opposed-piston two- stroke airless i injection. 
Launch, February 15th. 

Voto, steamship; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of eet Wilson Line, Ltd.; dimen- 
sions, length 295ft., breadth 40ft., depth 25ft. 3in.; ‘to carry 
2150 tons deadweight. Engines, fem -expansion working in 
conjunction with an exhaust turbine on the Bauer-Wach system. 
Launch, February 15th. 
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PUBLIC NOTICES. 





A dmiralty. 

ASSISTANT CIVIL ENGINEERS 
REQUIRED in the Civil Engineer-in- 
Chief's Department. 

Pandidates must be not less than 25, 
nor more than 40 years of age, and must 
either be Corporate Members of the 

stitution of Civil Engineers or have passed 
~ctions A_and B of the examination qualifying for 

\ssocilate Membership or have taken a degree exempt- 

ig therefrom. 

The appointments will be for a probable duration of 
bout three years. 

The salary will be £360 for the first year and £380 
and £400 for the second and third years respectively. 

Vacancies exist at Naval Establishments at home 
nd abroad. Candidates may apply for either or both. 

Chose appointed to Naval Establishments abroad 

ill receive first-class passages and appropriate local 
illowances to meet the extra cost of living. Salary 

ill start from date of embarkation. 

Applications, stating age, qualifications and experi- 





nee, to be addressed to Ae CIVIL ENGINEER-IN- 

CHIEF, Admiralty, 8.W. 

Envelopes to be bk “ A.C.E. February al on 
9796 


p left-hand corner. 





dmiralty. 
4 CLV Mh Ey ERE. IN- CHIEF’s 


ENGINEERING ASSISTANTS RE- 
UIRED for Drawing-office Duties at 
3 the Admiralty and Outports. 

Candidates should have experience in 
the Design and Detailing of Steelwork, Reinforced 
Concrete, or other branches of Civil Engineering. 

Salaries, £4 to £8 per week at the Admiralty, and 
£4 to £7 at the Dockyards, according to qualifications. 

The probable duration of employment is from two 
to three years. Certain of the junior posts may lead 
ro longer service. 

\pplications, stating age and giving full a 
of training and details of es gag accompanied b 
testimonials (copies only), addres to the 
CIVIL ENGINEER-LIN- Clirer, Pe duntralty, 8.W.1 
Envelopes and applications to be marked on a lett: 


hand corner ** Engineering Assistants.’ 
Agents for the 


(Crown 
J COLONIES. 
coL eae GOVERNMENT 


OINTMENTS 

APPLIC ATIONS from qualified candi- 
one are INVITED for the following 
2OSTS -— 

M/5731.—ASSISTANT ENGINEER REQUIRED for 
the Malayan Public Works Service for three years, 
vith possible permanency. Salary 400 dollars a 
month, rising by annual increments of 25 dollars a 
nonth to 800 dollars a month. (The Government 
rate of exchange is now 2s. 4d. to the dollar.) A 
hildren’s allowance is payable to married officers 
with children. Free passages, and subject to certain 
conditions, for wife oud family also. Liberal leave on 
full salary. Candidates, aged 23-26, must be Cor- 
porate Members of the Institution of Civil Engineers, or 
bold an Engineering ree recogni as granting 
exemption from Sections A and B of the A.M.I.C.E. 
examination ; but students of the Institution between 
the ages of 23 and 25 years, who have passed the 
\.M.LC.E. examination, are eligible for appointment. 
In either case, candidates should have had at least two 
years’ practical experience on Engineering Works 
after taking their degrees or completing articles, at 
least one year of which should have been spent in a 
Drawing Office 

M/5290,.— ENGIN EER REQUIRED by the Govern- 
ment of Nigeria for the Public Works Department 
Temporary Staff), for two tours of 12-24 months 
each, with possible extension and eligibility for 
transfer to the permanent and pensionable establish- 
ment. Fixed salary ranging from £500 to £840 a 
year according to qualifications and experience; but 
« higher salary may be reached if transferred to the 
vermanent establishment. Free passages and quarters 
and liberal leave on full salary. Candidates, 
aged 28-40, must hold a University Degree in Civil 
!ngineering, or have passed Sections A and B of the 

1.M.I.C.E. examination, or the Associateship in 
Civti Engineering of the City and Guilds Institute, 
and have had practical experience of Engineering 
Work. Experience in Mapes Investigation and 
‘ a would be an adyai 
5.— ASSISTANT ENG HN EER * REQUIRED 

Sierra Leone Government Railway for one 
months. Fixed salary ranging from 
£720 to £840 a year, according to qualifications and 
experience. Free quarters and passages and liberal 
leave on full salary. Candidates, not over 45 years 
of age, must have had considerable experience in Steel- 
work Erection, and should preferably ave had 

harge of Railway Bridge Copatrection under Traffic. 

M/5658.—EXECUTIVE ENGINEER REQUIRED 
by the Government of Sierra Leone for the Public 
Works Department for one tour of 12 to 24 months. 
Salary £600-£30-£720 a year. Free passages and 
cuastens, and liberal leave on full salary. Candidates, 
aged 24-30, preferably single, must be Corporate 
Members of the Institution of Civil Engineers, or 
hold an Engineering Degree recognised as granting 
exemption from Sections A and B of the A.M. 
examination ; have served articles under a Chartered 
Civil Engineer, and have had not less than two years’ 
practical experience on Works. 

M/5607.—ASSISTANT ENGINEER REQUIRED 
by the Government of British Honduras for the 
Public Works Department for one tour of 30 months. 
Salary 2800 dollars a year. Leave on full salary. 
Free passages and, subject to certain conditions, for 
wife and family also. Candidates, aged 25-35, must 
be Corporate Members of the Institution of Civil 
Engineers, or possess an Engineering Degree recog- 
nised as granting exemption from Sections A and B 
of the A.M.I.C.E. examination, and be capable of 
Carrying Out Works for the Improvement of the 
Navigation of Belize River and in Assisting with 
Road Work and other Undertakings. 

Apply at once by letter, stating age, whether 
married or single, and full partioulars of qualifica- 
tions and experience, and mentioning this paper, to 
the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W.1, quoting the reference 
—_ against the appointment for which application 

9924 


A® Ministry. 


DIRECTORATE OF 
SCIENTIFIC RESEARCH. 
pea are rake tm an 

INTMEN as AS 

I, at the Royal 

Establishment, t Farnborough, 
to Assist in Research Work in the <Aero- 
be mt | should have had 
n B.Se. in Engineer- 
ing. Some Workshops and Drawing Office Experience 
is desirable, and experience of Research Work con- 
nected with Aircraft Design would be an advan 

SALARY SCALE: £315 by annual increments of £12 
to £385 a year (women, yw £12-£315 a year). 

The appointment will be non-pensionable, but ithe 
entrant will be eligible for ‘or 
ment to a pensionable post in the event of a vacancy 


Promotion 

Assistant, Grade & year, women 
£315 to £400), is governed by merit as and when 
vacancies arise. 

‘Application’ should be made on a form be 
obtained (quoting Ref. No. 361 C) from the CHIEF 
SUPERINTENDENT, Revel Aircraft Establishment, 
South Farnborough, Han to whom it should be 
returned not later t than isthe ‘March, 1938. 9912 















for the 
tour of 12-24 








Hants, 
dynamics Department. 
training to the standard of 
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PUBL IC APPOINTMENTS. 


ir Ministry. 
JIRECTORATE OF 

TEC HNIGAL oS VELOPMENT. 
DRAUGHTSMEN, GRADE IHU, 
REQUIRED at the Royal 
Works, Cardington, Beds, in connection 
with Balloon Construction. ‘the work 
includes Developments of Surfaces of Balloons and 
their Fittings, and requires a good working know- 
ledge of Solid Geometry. A knowledge of Fabrics is 
not essential. 

Candidates should have good general and technical 
education with Workshops Training and Drawing 
Office Experience. Shipyard Experience in Mould 
Loft or Laying-off Work would be an advantage. 

Salary up to a maximum of 82s. a week, depending 


A 





on qualifications and experience. Promotion to 
Draughtsman, Grade [ (£220-£330) is governed by 
merit, subject to the occurrence of vacancies. 
Draughtsmen, Grade IT, appointments are non- 
pensionable. 

Application should be made on a form to be 
obtained (quoting reference No. B.502) from the 
SECRETARY, At Ministry, Adastral House, 8.2.D. 


(405), Kingsw: W.C.2. Closing date for receipt of 
application forms is 18th March, 1938. 9917 





ir Ministry. 
AERONAUTICAL INSPECTION 


IRECTORA 

VACANCIES exist for ENGINEERS. 
Candidates are required to have served 
apprenticeship or pupilage with Engi- 
neering Firm, and to have had such 
technical education as will enable them to Read 
Working Drawings, use Micrometer and Yornies, and 
to understand the Principles of Material Testing 

Successful candidates will, in most instances, be 
required to undergo a period of training not exceeding 
six months in Aeronautical Engineering Inspection. 

t is anticipated that the appointments will 
for a period of at least two years. 

Salary during training at the rate of £3 10s. 
weekly, and will be increased on satisfactory com- 
pletion of training to £246 a year, rising by annual 
iacrements of £12 if service is satisfactory to £337 a 
year, except in the case of entrants below the age of 
z4 years, in which case the starting rate will be 
reduced by £12 for each year below that age. 

Subsistence allowance will be payavle during period 
of training to married men who have to maintain two 

omes. 

Forms of sppliontion may be obtained _b. teard 
(quoting reference No. 1.G./2) from the SECRETARY, 
Air Ministry (1.G.), poy London, W.C.2. 
pe ge who do not possess all the qualifications 

set out above should hot apply for forms as their 
speuudions will ultimately be rejected. 9916 


A 





be 





Air Ministry. 
4 DIRECTORATE OF 
TECHNICAL DEVELOPMENT. 

AP PLI ICATIONS are INVITED for an 

APPOINTMENT as an ASSISTANT II, 
at Air Ministry Headquarters 
Abstracting, Recording, &c., of 
nical Information. 

Candidates should have had a training in Engineer- 
ing or Physical Subjects, to the standard of the B.Sc. 
D . together with some experience of Technical 
Preeis Writing and Abstracting; a working know- 
ledge of Technical French, German, or other foreign 
language would be an additional qualification. 

SALARY SCALE: Men, £315 by 12-£385 
Women, £265 by 12-£315. 

The appointment will be temporary and unpen- 
sionable in the - first instance. Promotion to 
Assistant, I (men, £400 by 18-£515, women, £315 by 12- 
£400) is ‘governed by merit as and when vacancies 


for 
Tech- 





a year. 


arise. 
Applications should be made on a form to be 
obtained (quoting reference No. B.572) from the 


SECRETARY, Air Ministry (8.2.D.), Room 8.205, to 
whom it should be returned not later than ae 
ll 


March, 1938. 
Mechanical Draughts- 
MEN REQUIRED, preferably with 
experience on any of the following types 
of work :— 
War Sto: 
Commercial Vehicles 
Trailers). 


ers 
Jigs and Tools. 
Applicants should have had oo bn than Lene of 
years’ workshop experience. Age rs to 30 y 
reference given to ex-Service men, omer: things Deine 
Pay - to 82s. “igs betwen according to ability 
‘osts non-pensionable, but, 
subject to suitable qualifications, entrants are eligible 
for tion for and for appointment 
to. the pensionable establishment should vacancies 





(Chassis or 








arise 

Application forms obtainable by postcard from 
CHIEF SUPERINTENDENT OF ORDNANCE FAC- 
TORIES (Advt. No. 197), Royal Arsenal, — 
2 


8.E.18 
equired by H.M. 


OFFICE OF WORKS, ELECTRI- 

CAL DRAUGHTSMEN, with experience of 
Planning and Preparing Specifications 
and Schedules for Underground Cavle 
Distribution Schemes. Also for Power 
and ay a for be rar 
factories. Salary from £4 to £8 week, according to 
experience.—Apply by letter, giving age, qualifica- 
tions, and full a of experience, to the CHIEF 
ENGINEER (Room 65A/III), H.M. Office of Works, 
Storey’s-gate, S.W.1. 9899 








equired by H.M. 
FFICE OF WORKS, S'*RUC- 
TURAL ENGINEERING DRAUGHTS- 
MEN, with experience of Designing and 
cen gl eis in REINFORCED 


Also DRAUGHTSMEN, with previous 
experience for Designing and Detailing Steel-framed 
Buildings and other STRUCTURAL STEEL WORK. 
Salaries from £4 to £6 10s., according to experience. 
Apply, giving age, particulars of education, training 
and experience, the CHIEF ARCHITECT (Ref. 
G.W. Struct.), Room 131A, Fourth Floor, H.M. Office 
of Works, Storey’s-gate, $.W.1. 9990 


Royal Corps of Naval 
CONSTRUCTORS. 

A COMPETITIVE EXAMINATION 
for entry into the Royal Corps of Naval 
Constructors will ELD at the Royal 
Naval College, Greenwich, in JULY 
next. Candidates must be not more 
than 24 years of age on the Ist October next, and 
must by then have been engaged in practical Ship 
building Work for at least 18 months. Graduates 
from the Universities are preferred. 

The Syllabus of the Examination and specimen 
Papers, together with the Regulations for entry and 
training in the Royal Corps of Naval Constructors. 
which contain information regarding salaries and 
general conditions ce aorvies. may be obtained — 











application to SECRETARY OF 
ADMIRALTY (C. E. Branch), Whitehall, London, 
8.W.1. Intending candidates must send to that 


address, before the 1st April, full particulars of their 
educational and technical training and of their prac 
tical experience. 

Candidates who are successful in the examination 
will take a course at the Royal Naval College, Green- 
wich, normally lasting three years, during which 
period they will receive the pay. and allowances pre- 
scribed by t R above. Those 
who satisfactorily complete this course will be 
gee into the — Corps of Naval Constructors 

sistant Constructo 
PRIVATE STUD ENTS ¢ OF NAVAL ARCHITECTURE. 

A QUALIFYING EXAMINATION for entry_ into 
the Royal Naval College, Greenwich, will be HELD 
in conjunction with the above for PRIVATE 

DENTS who desire to take the same course as 
that prescribed for officers of the Royal Corps of Naval 
Constructors under training. Candidates’ applica- 
tions should reach THE SECRETARY OF THE 
ADMIRALTY (C.E. Branch), before the 1st April. 
Private students at the Royal Naval College, Green 


wich, are required to pay a fee of £50 per —_,.. 
W ar Department. 

MEC ths send DRAUGHTSMEN 
REQUIRED. Pay up to £5 5s..a week, 
according to py penned and experi 
ence. Minimum age 23 yea 

Prospects of promotion a “higher posts 
governed by merit as vacancies: occur. Present 
posts are non-pensionable, but a suitably qualified 
entrant will be eligible for consideration for appoint- 
ment to the pensionable establishment should 
vacancies arise. In any case, appointments will pro- 
bably last for at least 2 to 3 years. 

Candidates should possess the Higher National 
Certificate (Mechanical Engineering), or equivalent 
qualification, and should have had Workshop 
Experience and Drawing Office Experience, preferably 
ian the Preparation of Designs and Working Drawings 
of any of the following :— 

Gun Carriages and Mountings. 
Guns and Mechanisms. 

Ammunition Stores. 

Tanks and Armoured Fighting Vehicles. 
Commercial Vehicle Chassis or Trailers. 
Small Intricate Mechanical Mechanisms. 
Jigs and Tools. 

Application forms obtainable by postcard 
CHIEF SUPERINTENDENT OF ORDNANCE 
TORIES (Advt. No. 201), Royal Arsenal, Woolwich. 
S.£.18. 991: 











from 
TAC. 





W ar Department. 


DIRECTORATE OF ee a 

APPLICATIONS are INVITED for 
CIVIL and MECHANICAL ENG INEER 
ING POSTS at Woolwich or on Factory 
Sites in Lancashire or South Wales. 

Posts temporary for duration of work, 
which is expected to last not less than 18 months. 

Salaries according na a and experience 
within ranges stated be 

(1) £350-£500 (Civil). S etials must have good 
general experience in planning factory and workshop 
buildings and knowledge of estimates and quantities. 
Should hold P.A.S.I., A.M.I.¢ or equivalent 
qualifications. 

(2) £250-£400 (Civil). 

(3) £250-£400 (Mechanical). : ; 
Applicants should hold Degree in Engineering or its 
equivalent. 

Age normally not to exceed 35. 

Appl.catioa forms obtainable by postcard from the 
CHiIkr SUPERINTENDENT OF ORDNANCE FAC- 
TORIES (Advt. No. 204), Royal Arsenal, Woolwich, 
38.£.18, to be lodged in 10 days. 9927 
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PUBLIC NOTICES. 





Bonesl-Nagpur Railway Com- 
PANY, LIMITED. 
Pe, oe are prep to receive TENDERS 


3700 STEEL PLANISHED PANEL PLATES. 

Specification and form of Tender can be obtained at 
the Company's Offices, 132, Gresham House, O1 
2) on or after 25th Feb- 





Broad-street, London, £.C.2 
roa, 1938. 
of 10s, will be charged for each copy of the 


conshnanni which .* NOT a ath an ig 
Tenders must be Tagg not leter than Noon on 
——, 8th March, 

e Directors do ie Sind themselves to accept the 
board or any Tender, and reserve to themselves the 
right of reducing or dividing the order. 

By Order of i. B 


. R. WYNNE, 


9869 Director. 


(jounty Borough of Southport. 


GAS pRrAraerr 
INSPECTION OF GASHOLDERS. 
TENDERS INVITED f: alt be for 
the INSPECTION of the GA at the Crow, 
lan in accordance wi the ulrements of 


the Factories Act, 1937, and in conformity a: the 
record charts produced by the Institution of Gas 
Engineers. 

Specification and forms of Tender may be obtained 
on application to J. Herbert Clegg, Gas Engineer and 


Manager, 91, Eastbank-street, Pr 
Tenders sho enclosed im «plain sealed, enve- 


lope, an 
to vthe pee Ht so as to be as Pg later than 
the first post on Monday, 21st March, 1938. 

R. EDGAR PERRING, 


Town Clerk. 
Town Hall, Southport. 9871 











Bengal-Nagpur Railway Com- 
PanY, LIMITED 
The Directors are prepared to receive 
OF > 


13 H.S.M. CLASS BOLLERS, 
Specification and form *. Tender can be obtained at 
mpany’s Offices, 2, Gresh: House,. Old 
. London, nes 2, on or after Ist March, 


TENDERS 


1938. 

A fee of 20s. will be charged for each copy of the 
specification, which is NO'’ returnable. 

‘Tenders must be hearnget | not later than Noon on 
Wednesday, 16th March, 1938. 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order. 

By Order of a Board, 
R. WYNNE, 


9898 Managing Director. 


yity of Liverpool. 
LECTRIC Rada DEPARTMENT 
TENDERS FOR H “io GEAR FOR SLUICE 


Ss 

The Corporation of Liverpool invite TENDERS for 
the aig DELIVERY, and COMPLETE EREC- 
TION at Clarence Dock Power Station, Liverpool, of 
the ennenne MATERIAL for :— 
CONVERTING FIVE LARGE MECHANICALLY 

OPERATED SLUICE GATES to HYDRAULIC 

OPERATION, 
in accordance with the specification, which may be 
obtained on application to the City Electrical Engi- 
neer, 24, Hatton-garden, Liverpool, 3. 

Sealed Tenders, endorsed “* Hydraulic Sluice 
Gates,’’ should dressed to the Town Clerk, 
Municipal yong Dale-street, Liverpool, 2, and 
forwarded By Post to him so as to be delivered not 
ater than the first. postal delivery on Thursday, 
24th March, 1938 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

W. H. BAINES, 


Town Clerk. 
9866 








Town Clerk’s Office, 
Liverpool, 2. 


cree, Council of Middlesex. 


ENFIELD CASUAL WARDS. 

The County Council invite TENDERS for the 
SUPPLY and INSTALLATION of HEATING by 
Hot Water Radiators, Domestic Hot Water, Boiler 
Chamber Plant, Steam Condense and Gas Services 
at the Enfield Casual Wards. 

Applications must be made to the metunions by 
Noon, Monday, 14th March, 1938, and must be aceom- 
panied by a deposit of £2 2s., payable by “crossed 
eheque in favour of the Middlesex County Council, and 
returnable on receipt of a bona fide Tender. 
and of tract may be inspected at the 
office of the County Architect, 10, Great George-street, 
Westminster, 8.W.1, who will subsequently issue the 
drawings and specification, &c. 

No Tender will be received except in a plain sealed 
envelope, which must not bear any name or mark 











St: Marylebone Borough 


COUNCIL. 
REFUSE DESTRUCTION AND DISPOSAL PLANT. 
TENDERS 


are INVITED for the INSTALLATION 
ot the above-mentioned PLAN T at the Council's 
Wharves, North Wharf-road, W.2 


Conditions, specification, forms of contract, bond, 
ma Tender will be supplied on application to the 
Town Clerk upon the sum of £1 being deposited with 
the Borough Treasurer, which will be returned after 
the receipt of a bona fide Tender which is not with- 
drawn. Further pores may be obtained from the 
Borough Enginee’ 

(on the’ prescribed form) must be delivered, 


‘endera 
with all contract documents, c., Yoon on 


Monday, the 2nd day of May, 1938 to ‘* The Town 
Clerk, Town St. Marylebone, W.1,"" in the 
official il provided by the 


“vate which will be 
Council. Late Tenders will be rejecte 
The veulenaaae whose Tender is accepted will be 
required - provide a bond from an approved 
I rG tee Company for the due perform- 
ance of the ¢ * contract and to undertake to observe the 
conditions of labour and to pay the rates of wages 
y tions of employers and trade 
unions in the distric 


The Council do — bind themselves to accept the 
lowest or any Tender. 
Dated this 25th slay of February, 1938. 
REGINALD C, GRAVES, 
Town Clerk. 
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Phe Bengal and North Western 


RAILWAY COMPANY, LIMITED. 
3 aad 





Rohilkund and Kumaon 


RatLw ay COMPANY, LIMITED. 
The Diree are prepared to receive TENDERS 

for A, SUPPLY of— 

AXLES for LOCOMOTIVES, 


STEEL Car- 
RIAGES, and WAGONS ; 
DUPLICATE PARTS for LOCOMOTIVES ; 
6120 HELIC. a and VOLUTE SPRINGS ; 
1452 = Y¥YRES - LOCOMOTIVES, CAR- 
RIAGES. and WAGONS 
1s Lees ED and ELLIPTICAL SPRINGS ; 


UFFERS and 2000 HOOKS for LOCOMO: 
TIVES, CARRIAGES, and WAGONS ; 
as per specifications to be seen at the Company’s 
0 
‘Tenders, ad to the undersigned and envelope 
marked ‘* Tender for Steel Axles,’ or as the case may 
be, with the name of the firm tendering, to be lodged 
- later than Noon on the 29th day of March, 1938, 


be cannot, under any circumstances, 
e Directors do not. bind themselves to accept the 
| or any der 
By Order of the ones, 
. WILLIAMSON, 
Managing Director. 
Secretary. 
237, Gresham House, 
Old Broad-street, 
London, E. C2 


28th February, 1938. 9900 





indicating the sender, and which must be marked 
is ep ne Enfield Casual Wards—General Engi . 
ng 


Tenders should be addressed to the undersigned 
and received not later than Noon on Wednesday, 23rd 
March, 1938. 

Only contractors of repute who are able to satisfy 
the Council of their ability to carry out the work in 
an efficient manner should apply. The Council do not 
bind themselves » » ogeent the lowest or any ‘render. 

W. RADCLIFFE * ay 
Clerk of the County Council. 
Guildhall, 
Westminster, 


28th, February, 1938. 9908 


(Jounty Council of Middlesex. 


WEST MIDDLESEX Qounrs HOSPITAL. 
NURSES’ ME. 


The County Council invite we NDERS for ALTERA- 
TIONS and ADDITIONS to the HEATING (Hot 
Water Radiators) and DOMESTIC HOLT WATER 
INSTALLATIONS, = Pe SEPARATION of COM- 
BINED HEATING HOT WATER SERVICE 
MAIN in DUCTS in “he Nurses’ Home at the West 
shes County Hospital, ‘Toolands-road, Isleworth. 

Applications must be e to the undersigned by 
Noon Monday, 14th March, 1938, and must be accom- 


x County Council, 
and returnable on mealgt of a bona fide ‘vender. Plans 
and conditions of contract may be inspected at the 
office of the County Architect, 10, Great George-street, 
Westminster, S.W.1, who will subsequently issue the 
drawings and specification, c. 

No ‘tender will be received except in a plain sealed 
envelope which _—_ not bear any name or mark 
indicating the sender, and which must be marked 
Tender: West “Midd dlesex County Hospital— 





‘Nurses’ 
Home—Alterations and Additions to Heating and 
Hot Water Services.”” Tenders should be addressed 
to the undersigned and received not later than Noon 
on Monday, 238th March, 1938. 

Only ——— of repute who are able to satisfy 
the Council of their ability to carry out the work in 
an emelent, manner should apply. ‘he Council do not 
bind themselves ha p the lowest or Fr Tender. 

y ‘ ty 
Clerk of the County Council. 
Guildhall, 
Westminster, 


28th February, 1938. 9907 





(County Borough of Blackpool. 
CLAREMUNT BATH. 
INDEPENDENY SUPPLY O¥ SEA WATER. 
ite G PLANT, 

TENDERS INVITED for the SUPPLY and 
INSTALLATION ' of 3 VERTICAL SPINDLE CENTRI- 
FUGAL PUMPS (Two Sea Water Pumps and One 
Sludge Pump) of 500 g.p.m. capacity each, together 
with “ELECTRIC MOTORS, STARLING GEAK, and 
ou. necessary ACCESSOKLES. 
specification, general arrange 
meat drawings, and form of ‘tender may be optained 
from the Borough Engineer, Municipal Offices, ‘laivot- 
square, pool, on payment of @ deposit of £1 1s., 
which will be returned on receipt of a bona fide 


‘tender. 
Tenders, enclosed in sealed envelopes, 
“Tender for Pumping Plant, Ciaremont 





plain 


Madras and Southern/* 


he 
T MAHRATTA RAILWAY COMPANY, Limited, 
invite TENDERS for 
340 STEEL TYRES for LOCOMOTIVES (280 
and 60 Broad 


Metre 

Specification and form of Tender can be obtained 
from the Company's Offices, 123, Victoria-street, 
Westminster, London, 8.W.1. 

Fee One Guinea, WHICH WILL NOT BE RETURN 

Tenders must be submitted not later than Two 
o’elock p.m. on Tuesday, 22nd March, 1938. 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 





right of reducing or ‘dividing the order. 
By Order of the Board, 
G. W. V. DE RHE PHILIPE, 

9925 Secretary. 
‘[rowbridge, Melksham and 
DIStxICT WATER BOARD. 

STORAGE TANK. : 
The above Board invite TENDERS for the SUPPLY, 
a VERY, and ERECTION of a 30. Gallons 


IRON TANK Elevated on Steel Uprights and 
Giniers at Whitley, near Melksham. 

Full particulars can be ae from the Board's 

ngineer, 22, Silver- et Trow 

‘Yenders, — ee oy plain envelopes, to 
be delivered to the undersized not later than Thurs 
day, the 17th day of M: 

The lowest or any aaaiclees will not necessarily be 


accepted. 
a J. H. ANDERSON, 
Clerk of the Board, 
22, SOver-stere Trowbridge, 
February 24th, 1938. 9867 





Borough of Ilford. 


APPOINTMENT OF SENIOR 
DRAUGH N. 


RAL 

APPLICATIONS are INVif#D for the APPOINT- 
MENT of SENIOR DRAUGH'ISMAN in the Mains 
Section of the Electricity Department. 

The salary will be in accordance with the ge ye 
Joint Board’s Schedule of salaries, ae 9A, 
Class F (at present £244 16s. 2d. per 

Applicants must have a sound knowledges 9 of Modern 
Mains Utfice Practice, and will be responsible to tiie 
dent for the Control of Drawing- 


Otlice 8: an Records. 

The appointment will be subject to the provisions 
of the Local Government and Uther Oiticers’ Super- 
annuation Act, 1922, and to the Staff | Reralniions of 
ae a. and the be 

@ medical examination ys and to the satis- 
iment of the Medical Urtticer of Health 

Application forms will be supplied on receipt of 
@ stamped addressed foolscap envelope, and must be 





returned, together with — ot iad recent — 
moniais, in envelopes endorsed ** Draughtsman,”’ 
reach the oa ag not later than monday, the 7th 
day of March, 
Canvassing, directly or indirectly, will be a dis- 
qualification. 
CHARLES N. ROBERTS, 
‘Town Clerk. 
Town Hall, 


19th February, 1938. 9834 





endo 

Bath,” and not bearing any name or mark i 
the gender, must. be delivered to me at the ‘own 
res sata not later than 10 a.m. on the 17th 


itself to accept the 


JONES, 
Town Clerk. 
9865 


airy Council does not bind 
lowest or any Tender. 
TREVOR T. 


February, 1938. 


itham Fourth District 


INTERNAL DRAINAGE BOAR. 
APPLICATIONS are INVI{LED for the D APPOINT: 
ENT of ENGINEER to the above Hoard. 

‘The duties comprise the Control of Main Drainage 


ritish Municipal Council, 
TIENTS 
VACANCY rOR Sea Pury WATERWORKS 














The British Municipa! Council. Tientsin, is pre. 
pared to receive APPLICATIC m British elec Ms 
for APPOINT! 


MENT to Pong POSITION of DEPI 
WATERWORKS ENGINEER. 

Candidates must hold Degrees in Mechanical 'j\yj- 
neering from recogn Universities, or possess 
equivalent technical educational qualifications and have 
had several years’ experience in Waterworks Plant 
Operation and in Water Supply Work generally, 
be yd must be not less than 25 nor more than 35 years 


The successful candidate will receive an _ initial 

Chinese dollars (700 dollars basic jay 
plus 350 dollars repatriation bay) per month from the 
date upon which takes duties in Tientsin. 
He will be upon —— fe a period of six months 
from that date, ~ will be offered a four years’ eo, 
tract at the end of his probationary period if his 
services prove satisfactory. 

He will receive half salary only for the period spent 
in travelling to Tientsin and payment of this will |. 
calculated from the date The 
Cor will pay for his passage (first class) ty 
Tientsin and in case he is not offered a contract at th: 

od of probation, a return passage, of 
similar class, will be given him. 

Applications containing references, credentials 
copies of diplomas and “* garricalsin vite *’ of each 
candidate should be addressed to ** ‘The Secretary aud 
Engineer, British Municipal lly Tientsin,”’ and 
should be forwarded so . 3 — him not later than 
Wednesday, 30th March, 

If further information ie ‘esiaired, applicants 9 -n ld 


comununicate with Measrs. J. and A. Leslie and Rei 
Civil Engineers, 724, Soseeiaeed, Edinburgh, 2. 
By Order, 
H. F. BARNES 
Secretary and Engineer. 
Council Room, ae. 
January 29, 9868 





GINEERING ASSISTANT. 

AMENDED ADVERTISEMENT. 
The above Board invite APPLICATIONS for th: 
er Pa] in the Department of th 


Engineer to t 
GRA DE in ENGINEERING ASSISTANT. 

Salary £300 per annnm, rising, subject to satis 

posters. weer, by annual increments of £10 to £350 

The commencing salary will be fixe: 
within "the "grade according to the candidate's expe 
rience and ability. 

Applicants must not be less than 25 years of an 
and have passed the pciate Membership Examina 
tion of the Institution of Civil Engineers or th: 
Testamur Examination of the Institution of Muni 
cipal and County Engineers or/and bold a University 
Engineering Degree which would exempt them from 
such Examinations 

Candidates should have had experience in the super 
vision of reinforced ed mass concrete work, piling 
excavation, and dredgi 

This appointment will” be regarded as an established 
post for the purposes of the Local Government and 
Other Officers’ Superannuation Act, 1922, and th: 
successful candidate will be required to undergo « 
medical examination, 

Forms of application may be obtained from th: 


Kent Bin Rivers Catchment Board. 


Engineer to the Board, Mr. Geo. Cubley Crowther. 
M. Inst. Mun. and Oy. E., M.R.8.1., 78, College 
road, Maidsto to w they must be’ returned 


me, 
accompanied by copies of three recent testimonials, not 
later than Saturday, tah pet, E —_ 


Gerk of the Board. 


Brunswick House, Maidstone, 
28th ¥ 9926 


February, 1938. 





Mettepe politan Water ‘Board. 


APPUINTMENT OF ENGINEERING 
nm vndg tea 
Board invite | ob Langa A 


The Metropolitan 
pox a the APPO INIMENT to the Permanent 
S{X qualitied CIVIL ENGINEERING 
ASSUSTANTS on “the. technical ‘sale, which cow. 
mences Ld annwn, 


225 fll rises by annual 
onl of £25 £325 per and thereafter 
gupject to specitic Sesulaiten ol of ‘the “Board A, £350 per 
annum, rising by one increment to £380 per 
annum. ‘two appointments will be made at salaries 
of £325 per annum and four at salaries between £225 


2 years 
of age on the latest date for the cemipt of applica 
tions, viz. — i March, 1938. 

The selected candidates will be required to pass a 
medio exuaination by the Board's Chief Medica! 

Officer, to undertake in writing to join the 
ge aa ae eed a and Provident Fund, and 

appointed will be peg to devote the 
whole le of their time to the service of the Board. 

‘The ean will be held , 

Board, the persons appoia' 
ject to the ‘Boaru” 8 Standing Orders, Kegulations, and 
dtules in force from time to time. 

Applications should be made on the prescribed 
form, a copy of which may be obtained from the 
Clerk of the Board on receipt of a stamped addressed 
foolscap envelope 

Canvassing will be aa * to be a disqualification. 

G. F. BT RLN 
Clerk of the Board. 
ones F the B 


Sener -avenue, EC.1, 
"22nd Fevruary, 1933. 


SITUATIONS OPEH. 


COPIES or Testimoniais, Nor ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 


9360 











a EXECUTIVE for Large Heat-treatment 

Must have first-class fundamental 

knowledge ot Hardening and actual experience of Bulk 

Hardening of Small Parts. a salary =e age.— 
Address, 9894, The Engineer O 9894 A 





ANTED, SALES ENGINEER, by Iron and Steel 
Company in the North. ‘this applies to Engi- 
neers now in employment, but who wish to better 








their i—Bales avility _ best 
importance), Lene of sub 

Steel sheet and ‘limoer Pile Work, Capanility - 
Preparing Quickly DVesigns and Estimates of 


Applicants to supmit complete record of cnpevionts. 
Salary not under £720 per annum to good man, 
possiple commission in addition. Applications will 
be treated contdentially.—hey must be made in 
first instance to Box 333, 191, Greanam eee 0.2. 


GENERAL MANAGER. 


pers vr and bet ort rte ei Te 
BINE RLQU. a KNERAL 
MANAGE, 





Modern ideas on "4 At, SEM... Proviems 
essential. 4 the post. is one calling for considerable 
ex will be given to applicants 
who have net held of high 
Executive rank.—Address, 9922, ‘The Kngineer I. gh 











SSISTANT ENGINEER, Age 21 to 26, Single, with 
Public School Education and qualifications up 
to A.M.LM.E. standard, KHQUIRED py well-known 
firm of ‘imper ts in the Mast. An opening 
for permanent appointment in a nrst-class service, with 
Seg periods of home leave, and carrying a pension 
retirement. Propationary period, one ye 
Write, ox B,T,, ¢.0. 95, Bishopsgate, res ary 





of 94,000 acres of Ken ds and include Pt 
Outfall Sluices, and other Structures. 





TENDERS. 
PROPOSED BRIDGE OVER oe ated 
RIVER, NEW SOUTH WALK 


otice is Hereby Given that 


the ORIGINAL DAE for RECEIPT 

Z2ENDEKS in Sydney has been EXTENDED from 

3ist March to 2.15 p.m, Flans 

= soopestions for the work may be inspected at the 

Mice of t AGENT-GENERAL OR AW SOUL 
WALES, “Wellington House, 125, Strand, W.C, a 
2 





‘the appointment is whole time and the commencing 
salary is £650, rising to £600 by two annual incre- 
ments £25 on satisfactory service, with £100 
travelling allowance. 

‘The it will be designated under the Local 
Government and Other Ojticers’ Superannuation Act, 
1922, and the occupant will pe required to contribute 
under the groviaions of of that A 

Candidates should oul” be ret - Postoard sor form of 
prs apeenange ® which shi . oe 4 
not Coogi 


aa ‘estan scimnsiighe 
—_ the 19th March, $83. to the CLERK 70, Tut 
OARD, a Wide jay “Boston, Lines, 





ey gee ENGINEERS REQUIRED by Large 
Amo . & service in Far iast and else 
aide Age 22 to 23, unmarried. University Degree 
or of eguivalaet qualification and ge agg sseeri- 


Salary 4 rom £400 per anauin. 5h ued Box ‘“'t. aM. ‘ 
c/o 95, Bishopsgate, London, K.C.2, 8877 a 


For contimuation of Small Adver- 
tisements see page 4. 
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A Seven-Day Journal. 


The Worshipful Company of Shipwrights. 


On Monday, February 28th, it was made known 
that a new company, styled Shipwrights Hall, Ltd., 
with a capital of £20,000, had been registered with 
the object of acquiring a hall in the City of London 
for the use of the Worshipful Company of Shipwrights. 
At a recent meeting of the Court it was unanimously 
decided that the Company should possess its own 
quarters. The proposed Shipwrights Hall will, it is 
believed, be of great and lasting benefit to those 
connected with shipbuilding, marine engineering, air- 
craft construction, shipping, and allied industries, 
as apart from the advantages accruing from a central 
headquarters for these craft, the proposed new hall 
will provide an appropriate and convenient meeting 
place for important conferences and business gather- 
ings. The Company has acquired freehold buildings 
at Nos. | and 2, Bucklersbury, Cheapside, in a central 
und easily accessible position about 200 yards from 
the Mansion House. The Livery Hall will back on to 
the old churchyard of St. Benet Sherehog in Pancras- 
lane, and there is also room for a large court and 
reception rooms with the Company’s own offices, 
kitchens, and wine cellars. The plans have already 
been drawn up, and it is estimated that the cost of 
purchase, reconstruction, and equipment of the free- 
hold premises will be about £75,000. The King is 
Permanent Master of the Company and has expressed 
his keen interest in the new hall, which, it is not 
unlikely, that his Majesty will consent to open. The 
hall will be of historical interest, since it was in the 
later years of the reign of Charles IT that most of the 
halls of the City Guilds were rebuilt after the Great 
Fire. Since that time there is no recorded instance of 
a City Company having established its own hall. 


Railway Statistics. 


RAILWAY statistics for the calendar month of 
November and the four weeks ended November 27th, 
1937, have now been published, and show that the 
total number of passenger journeys, excluding season 
ticket holders, taken on all standard gauge railways 
in Great Britain in the month of November, 1937, 
was 100,918,164, an increase compared with Novem- 
ber, 1936, of 511,668. The journeys taken by 
passengers at reduced fares increased by 4022, and 
those at standard or ordinary fares by 507,646. The 
receipts from passengers, excluding season ticket 
holders, showed an increase of £173,573. If the rail- 
way undertakings of the London Passenger Trans- 
port Board be omitted, the figures show a decrease 
in journeys of 480,170, and an increase in receipts 
of £160,146. The total tonnage of freight conveyed, 
excluding free-hauled traffic, in the four weeks ended 
November’ 27th, 1937, was 24,470,923, an increase 
compared with the corresponding four weeks of 1936 
of 960,352 tons. The freight train receipts amounted 
to £8,014,755, an increase of £546,102. The freight 
train miles ran were 362,375 more than in the corre- 
sponding period of 1936, an increase of 3-4 per cent. 
The average train load increased from 128} to 133 
tons, and the net ton miles per engine hour increased 
from 4388} to 455. 


Atmospheric Pollution in London. 


Av a conference of local government authorities in 
the Greater London area, which was convened by 
the National Smoke Abatement Society and held at 
the County Hall, Westminster, on Friday, February 
25th, under the chairmanship of Lord Snell, some 
interesting figures on the extent of atmospheric 
pollution in London were presented by Dr. J. S. 
Owens, who has charge of the atmospheric pollution 
investigations which are carried out by the Depart- 
ment of Scientific and Industrial Research. After 
describing the three methods of measurement 
employed, Dr. Owens said that the average for all the 
eight stations obtained by the deposit method 
amounted to no less than 238 tons of total deposit 
per square mile, 34 tons of sulphate, and 4 tons of 
tar during the period 1936-1937. Tle suspended 
impurity took the form of black sooty matter with 
very small particles of the order of about 1/40,000ths 
of an inch. A small quantity distributed through the 
atmosphere had a great effect and, further, was able 
to penetrate almost everywhere that air could enter. 
Relative concentrations were Victoria-street, 69 ; 
Westminster City Hall, 65; South Kensington, 31 ; 
and Kew, 15. There was no doubt, Dr. Owens con- 
tinued, that during recent years London had suffered 
from excessive sulphur pollution. During 1936-1937 
the average concentration of sulphur dioxide in the 
air of London as taken from three stations was 0-109, 
with 0-096 for Glasgow, and 0-148 for Sheffield in 
the same period. Dealing with observations over 
twenty years from 1915-16 to 1936-37, Dr. Owens 
said that at the outset the total deposit amounted to 
415 tons per square mile with sulphates at 72 and tar 4. 
There was a rapid improvement until 1921-22, when 
the figures were 284, 25, and 5; but since then they 
found little change. The inference was that probably 
the easiest things were done first, after which there 





followed a rapid improvement. But to have been at a 
standstill for fifteen to sixteen years with even some 
deterioration from the sulphur point of view was not 
a satisfactory condition. As to the remedy, as far 
as industrial smoke was concerned, there was no 
technical difficulty in preventing or at least reducing 
the quantity so that no nuisance would be produced. 
Unfortunately, the domestic fire was the greater 
sinner, and the proportion of domestic to industrial 
smoke in London was in the order of 2-15 to 1. 


Mossend Steel Works. 


THE announcement is made that Colvilles, Ltd., of 
Glasgow, in agreement with the Government, has 
undertaken to reopen a part of the Mossend Steel 
Works, Lanarkshire, an undertaking, it may be 
recalled, which was taken over from William Beard- 
more and Co., Ltd., in 1934, under a special arrange- 
ment for dismantling. Quite recently a portion of 
the site, about 25 acres, was acquired by Imperial 
Chemical Industries, Ltd., and a chemical factory is 
now in course of construction. It is not, we are given 
to understand, proposed to reopen the works for the 
manufacture of steel, but two of the existing build- 
ings are to be equipped for the annealing, heat treat- 
ing, and machining of the steel plates, which are now 
rolled at Messrs. Colvilles’ Dalziel works, which are 
not too far from the Mossend works. There is a con- 
siderable amount of work to be carried out at Mossend, 
and it is expected that the new shops will not be ready 
for work for some months. When completed, the 
new shops will amplify considerably the annealing 
and heat treatment department at the Dalziel works. 
Mossend was one of the leading Scottish steel works 
before, during, and after the war, and considerable 
extensions were made to it by its then owners, 
William Beardmore and Co., Ltd. It continued to 
be worked until 1928 when it was closed down. 
Some efforts were made to restart the works, but they 
were not successful, and Mossend passed by agreement 
into the ownership of Colvilles, Ltd., in 1934. 


The Cavendish Professorship of 
Experimental Physics. 


Ir is officially announced that the electors to the 
Cavendish Professorship of Experimental Physics have 
selected Mr. William Lawrence Bragg, F.R.S., the 
present Director of the National Physical Laboratory 
to the professorship in succession to the late Lord 
Rutherford. Professor Bragg is the son of Sir 
William Bragg, and, as recorded in our Journal note 
of May 14th, 1937, he was born in Adelaide, South 
Australia, and is forty-seven years of age. He 
received his education at schools in Adelaide aid at 
Adelaide University, and came to England in 1908 
at the time his father was appointed Professor of 
Physics at Leeds University. He entered Trinity 
College, Cambridge, where he was Allen Scholar and 
eventually Fellow and Lecturer in- Natural Science. 
On leaving Cambridge he joined his father in his 
researches on X-rays. In 1915 he was sent to France 
to study sound ranging and later was put in charge of 
sound-ranging work and the training connected with 
it. In 1919 he was called to succeed the late Lord 
Rutherford in the Langworthy Chair of Physics at 
the University of Manchester. In his work at Man- 
chester Professor Bragg built up a school of research, 
which dealt with problems of crystal structure, and 
was closely connected with the metal industries and 
scientific questions relating to metal alloys. In 
collaboration with his assistants, he solved the general 
problem of silicates, thereby introducing order into 
a very complicated problem of mineral chemistry. 
His period of less than a year at the National Physical 
Laboratory has not given him sufficient time to show 
his special qualities, but it may be anticipated that 
his appointment as head of the famous Cavendish 
Laboratory may enable him to extend the work of 
the laboratory from atomic physics into wider fields. 


A Proposed Thames Airport. 


AccorRDING to the aeronautical correspondent of 
The Times, a proposal to construct a seaplane base 
on the Thames below Tilbury, with an aerodrome 
alongside it, has been prepared by Air Commodore 
J. A. Chamier, and laid before the Air Ministry, the 
City Corporation, and the Port of London Authority. 
lt is claimed to have advantages over the Langstone 
Harbour scheme at Portsmouth, and the proposed 
city airport at Fairlop near Ilford, in the provision 
of a joint aerodrome and seaplane base, easily acces- 
sible by Underground and Fenchurch-street from 
London and approached from the air without 
hindrance. The site chosen is in the Lower Hope 
Reach of the Thames, where there is ample water 
landing space and 300 acres of land adjacent to the 
Mucking Flats now in process of reclamation. The 
propésed seaplane runways would have a length of 
13 miles by 400 yards wide in all important direc- 
tions, with land runways 1 mile in length with a 
width of 400 yards in all directions. The east and 
west runways for the seaplanes and the land planes 





would be continuations of each other, a design which 
makes it possible for one set of blind-landing beacons 
to serve both classes of aircraft. A good feature of 
the site is the clear approaches which are remote from 
any high ground and are free from obstructions, such 
as factories, buildings, or chimneys. The distance 
from London by the rive: direct is only 26 miles, and 
it is thus possible that high-speed motor boats might 
be used along the course of the river. The scheme 
proposes that a tidal dock shall be constructed along- 
side the aerodrome with four 250ft. bays inside it. 
Making use of the 12ft. rise of the tide, it is suggested 
that flying boats might taxi in through the dock gate 
with wings overlapping the low walls of the dock, and 
be berthed in the bays for overhaul, as in dry dock. 
The bays might have roofs and might be fitted with 
the apparatus and machinery of aircraft maintenance. 
On their landward side a slipway would give access 
to the airport building and stores. 


A Joint Meeting on Road Safety. 


On Tuesday, March Ist, the representatives of 
sixteen societies combined in a joint meeting at the 
Institution of Civil Engineers for the presentation and 
discussion of papers on the subject of road safety. 
The meeting, over which Major F. C. Cook, of the 
Ministry of Transport, presided, was organised by the 
Institution of Automobile Engineers. The various 
papers dealt with the essential conditions which govern 
the safety of modern traffic with particular reference 
to the planning, construction, and lighting of roads. 
In the course of his paper Dr. Thomas Adams said 
that London’s greatest need was the provision of more 


| circular traffic routes. He said that a national scheme 


of road development should be devised to include 
express highways which would fly over or be built 
under existing secondary roads, and designed to 
separate the fast and slow traffic. A national survey 
of roads should be carried out in this country, and 
town planning and road construction in cities should 
be proceeded with together. Faulty road construc 
tion was the cause of most accidents according to 
Major-General 8S. C. Peck, who said that those respon- 
sible for road development had failed to foresee the 
rapid increase in the number of motor vehicles in 
recent years. A series of overhead roads spanning 
London from north to south and from east to west 
was suggested by Mr. C. L. Howard Humphreys. 
He also contended that unless the traffic problem 
was dealt with more rapidly in this country the problem 
of designing and building new roads would become 
insurmountable. In opening the general discussion, 
Sir Charles Bressey said that, generally speaking, 
new roads must break new ground, and much of the 
local residents’ dislike of them could be overcome by 
the application of parkway planning. It would be a 
lamentable surrender to accept the theory that new 
roads must necessarily be relegated to the dullest and 
dreariest part of the landscape. 


Electrical Progress. 


SPEAKING at a luncheon organised by the electrical 
section of the British Industries Fair, the Rt. Hon. 
Leslie Burgin said that the economies due to improve- 
ments in design and operation of steam-raising plant, 
following the concentration of generation in more 
efficient stations, were reflected in the fact that in 
1920-21 the average fuel consumption per unit gene- 
rated was 3-421b., while in 1936 that figure had 
fallen to 1-471b. The change had stimulated the 
demand for electricity for numerous purposes, and, 
coupled with the initiative of the industry in other 
directions, had kept the manufacturing and contract- 
ing sides of the industry busy, both as regards heavy 
plant and light apparatus for domestic and other 
purposes. The export side of the industry had also 
improved. Up to 1932 heavy electrical engineering 
did not feel the full force of trade depression so much 
as other sections of the electrical trade, as the falling 
off in export orders was to a considerable extent offset 
by orders received in connection with the construction 
of the grid. The year 1934 proved to be one of expand- 
ing activity, and the total gross production of elec- 
trical machinery and apparatus in the United King- 
dom in that year amounted to £91 million, a total 
higher than that recorded at any previous census, 
and representing as compared with 1924 an increase 
in value of about one-third. The expansion in 
activity continued in 1935, when production 
amounted to £103 million and also in 1936. During 
1936 and 1937 the export of electrical machinery to 
Empire countries increased considerably. South 
Africa was the most active market and took nearly 
one-third of the United Kingdom's exports in 1936, 
and approximately the same during the following 
year. A recent report indicated that the sales of 
installation and light apparatus in this country 
showed a substantial increase, as compared with those 
of a year ago. The rapid increase in the use of elec- 
tricity in this country was most clearly shown by the 
fact that the number of units sold per head of popula- 
tion rose from 155 in 1927 to 336 in 1936, 
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Steam ‘Turbine 


Construction in 


Europe and America. 


BY, Asche. 


CHRISTIE.* 


No. I. 


)TEAM turbine construction is undergoing interest- 
S ing changes. The depression provided designers 
a chance to study earlier types and performances of 
turbines and to apply deductions from these studies, 
together with recent experimental results, to new 
designs. The revival of power plant construction in 
Great Britain and later in the United States afforded 
an opportunity to build turbines embodying these 
newer ideas. 

This discussion presents certain comments on 
present-day steam turbine construction. All designers 
may not agree with the views presented in these 
paragraphs. The author hopes that others will not 
hesitate to indicate means whereby construction can 
he bettered and performance further improved. 

Few engineers understand that recent developments 
are largely due to the classic studies and researches 
of Dr. A. Stodola and his associates. The appreciation 
and interpretation of these results and their applica- 
tion to actual turbine design has been the work of 
years. One who reflects on these developments cannot 
fail to be impressed by the indebtedness of the pro- 
fession to Dr. A. Stodola—the master mind of steam 
turbine theory. 

The author acknowledges his indebtedness to many 
steam turbine engineers in Great Britain, the Con- 
tinent, and the United States for their willingness to 
discuss turbine problems, and for many of the ideas 
presented in the following paragraphs. 


THE HIGH-sPpEED TURBINE. 


An outstanding characteristic of reeent turbine 
development has been the increase in the sizes avail- 
able at the higher speeds of revolution. Such tur- 
bines will be called “ high-speed’ units in subse- 
quent paragraphs. In America condensing units 
can be obtained up to 25,000 kW in a single cylinder 
at 3600 r.p.m., and to twice that capacity in two- 
cylinder construction. These limits in capacity are 
fixed by permissible tip speeds of the last blades, 
and by consideration of leaving losses and may 
change with the development of better blading. 
Larger capacities are available in three-cylinder 
tandem or cross-compound arrangements. Non- 
condensing turbines of the so-called ‘ topping” 
type are being built up to 60,000 kW in a single 
cylinder at 3600 r.p.m. In Europe condensing tur- 
bines of multi-cylinder type have been built up to 
60,000 kW at 3000 r.p.m. A high-speed unit weighs 
less and requires less space than the slower-speed 
machine of the same output. Its foundations are 
less massive and expensive. Furthermore, its 
economy can be better than that of a similar size 
at lower revolutionary speed. The use of these high- 
speed units will increase. 

One may ask why the higher-speed unit is more 
etticient than the slow-speed. Let us assume a given 
stage heat drop and the same steam flow in either 
case. If both units are of the impulse type, the 
steam velocity from the nozzles would be the same 
in both cases. With equal ratios of bucket velocities 
to steam velocities, the ratio of the diameter of the 
higher-speed unit to that of the slow-speed would 
be inversely proportional to their speeds in revolu- 
tions. Thus, if these speeds were 3600 and 1800 
r.p.m. respectively, the wheel diameters would be as 
| to 2. But approximately the same quantity of 
steam would be handled in each case. Hence the 
nozzles and blades of the high-speed unit would have 
to be twice the height of the corresponding slow-speed 
parts. It is known that the efficiency of nozzles and 
blades is greatly influenced by the relative effects of 
their ends. Consequently, the shorter the nozzle 
or blade the greater these end effects and the lower 
the efficiency. It is apparent from this that the longer 
nozzles and blades of the higher-speed machine will 
have an inherently better efficiency, particularly in 
the high-pressure end where volume is low, than 
those of the slow-speed unit. 

Furthermore, if equal peripheral speeds are 
employed in both cases, the disc friction loss varies 
as the square of the diameter at equal peripheral 
speed. Hence this loss in the case of a stage in the 
high-speed unit will be but a fraction of that of the 
corresponding slow-speed stage ; for the above speeds, 
one-quarter. Finally, the leakage losses in the gland 
and also in the interstage packing will be less in the 
high-speed unit, for the shaft carries lighter dises 
and is smaller in diameter than in the case of the 
larger slow-speed spindle. All of these factors con- 
tribute to the better efficiency of the high-speed unit. 

The high-speed design, by virtue of its higher 
efficiency, offers opportunities to increase the stage 
heat drops and to make a unit with fewer stages having 
the same overal] efficiency as the slow-speed unit, if 
this is desirable. 





* Professor of Mechanical Engineering, the Johns Hopkins 
University, Baltimore, Maryland, U.S.A. 





There is a further advantage in high speeds. The 
smaller dimensions of cylinders and spindles result 
in parts less liable to distortion and more easily kept 
tight. Clearances are also better maintained. Hence 
these high-speed designs are more suitable for use 
under high pressure, high temperature conditions. 

Why stop at present speeds of revolution ? 3600 
r.p.m. in America and 3000 r.p.m. in Britain are the 
limiting speeds for two-pole alternators at 60 and 
50 cycles 1espectively. With such standard cycles, 
these speeds are the highest possible for alternators. 
But single-reduction gears can be obtained for 
moderate speed ratios with efficiencies of 98 per cent. 
or better. Ifthe gain in efficiency or other advantages 
of higher turbine revolutions offset this gear loss, 
higher turbine revolutions per minute than alternator 
speed can be employed with intermediate reduction 
gearing. If extremely high pressures and tempera- 
tures are to be used in the future, the small dimen- 
tions of a high-speed, high-pressure unit geared to 
lower-pressure spindles at alternator speed will 
encourage the adoption of this construction. This 
may lead to three-cylinder standard types similar to 
those already employed on the Continent, except 
for the intermediate reduction gears. 

Gearing is widely used in marine service and with 
turbines of large capacity. In American power 
plants geared units are seldom used above about 
3000-kW capacity. American central station operators 
have had little experience with geared units of large 
capacities and would probably hesitate to accept such 
turbines. 

OPERATING CONDITIONS. 

In America, steam conditions before the throttle 
of 1250 Ib. per square inch at 925 deg. Fah. or higher 
temperature are widely used. In Britain preference 
is given to 650 lb. per square inch, 850 deg. Fah., 
although some additions to stations for higher con- 
ditions are projected. The limiting conditions at 
present would seem to be about 2500 Ib. and 1000 deg. 
It is believed that materials will shortly be available 
for 1100 deg. or even for 1200 deg. Fah, when the 
steam pressure may be raised to 25001b. without 
reheating. It must be remembered, however, that 
steel glows at 1200 deg., so that the entrance end of 
the high-pressure cylinder would be red hot at this 
temperature. 

These operating conditions refer to plants with 
complete expansion and no intermediate reheating. 
While reheating enables additional gains in efficiency 
to be secured, it complicates the boiler and turbine 
lay-out, introduces control problems and increases 
investment. Engineers at present prefer to omit 
this refinement where possible, and where the load 
factor over the life of the unit does not warrant the 
additional investment. On the other hand, the 
American Gas and Electric Company has announced 
an addition to their Twin Branch station of a 22,500- 
kW, 3600 r.p.m. turbine, which takes steam at 
2300 Ib. per square inch absolute, 940 deg. Fah., and 
exhausts at 470 lb. per square inch absolute at full 
load through a reheater. The low-pressure unit of 
45,000 kW at 1800 r.p.m. receives steam at variable 
pressure. At full load the low-pressure inlet con- 
ditions are 415]b. per square inch absolute, 850- 
900 deg. Fah. 

But there is another side of the reheating problem 
that has received little consideration. Present 
practice is to choose initial conditions so that the 
moisture at exhaust would vary from 10 to 12 per 
cent. if no water were drained out. It is generally 
agreed that the turbine stages decrease in efficiency 
from | to 1-15 per cent. for every per cent. of moisture 
present in the steam. Hence, for that portion of the 
expansion below the saturation line the average loss 
in efficiency ranges between 5 and 7 per cent. Since 
this portion of the expansion may represent from 45 to 
55 per cent. of the total heat drop, the loss in overall 
efficiency of the unit from moisture may range from 
2-2 to 3-7 per cent. after allowance for reheating 
effects. 

These lossés in efficiency would be reduced by 
proper water drainage, but not by any means in 
proportion to the per cent. of water removed. The 
loss of 1 per cent. in efficiency per 1 per cent. of 
moisture includes the undercooling loss as well as the 
energy loss due to accelerating water droplets and to 
their impact on blades. Exact data upon the under- 
cooling loss are not available, but it probably amounts 
to half of the total loss. Drainage of moisture does 
not relieve the turbine of the undercooling losses in 
later stages. Also, it is impossible to remove more 
than a portion of the very minute water droplets 
from low-pressure steam moving at high velocity. 
Hence, water drainage at its best probably does not 
overcome as much as one-sixth of the detriment to 
efficiency of moisture in the saturated stages of the 
turbine. 





If the steam were reheated sufficiently, the exhaust 
might be dry or at least be undercooled at the equiva- 
lent to, say, 4 per cent. moisture. If the last row of 
blades has reaction, moisture in exhaust up to 5 per 
cent. or more might be permissible, owing to the com- 
paratively large heat drop in this last row. Would 
the gain in efficiency through the elimination of 
moisture be greater than the cost of reheating and the 
inereased losses elsewhere due to the drier steam ? 
It is significant that the Port Washington Station, 
Milwaukee, Wis., which holds the world’s record for 
thermal efficiency, employs reheating, and, at most 
efficient load, the moisture content at exhaust is less 
than 8 per cent. 

Increased dryness of the steam at exhaust leads 
to increased steam volumes from the last blade row. 
Unless the length of these blades can be increased in 
proportion to the increased volume the leaving losses 
will increase about in proportion to the square of the 
increased volume. A pressure drop through the 
reheater is unavoidable. Also, the loss through the 
exhaust casing will likewise increase. More heat 
must be removed in the condenser, requiring larger 
cooling surfaces, more circulating water, and increased 
auxiliary power for pumping. These losses are offset 
to some extent by the better efficiency of longer 
blades and less leakage losses in the portion of the 
turbine after the reheating point, owing to the 
increased volume of the reheated steam. 

Such dry steam at exhaust would not require the 
provision of drainage catchers on the last rows of the 
turbine, which comp.icates design. Furthermore, 
erosion of the last rows of blades by water droplets 
would not occur, erosion shields would not be neces- 
sary, and blade replacement from erosion would not 
be required, all of which should reduce initial and 
operating costs of a turbine. The efficiency of the 
last blade rows must suffer somewhat when the blade 
surfaces become eroded, although certain tests indi- 
cate that the inlet edge of a blade has little effect upon 
efficiency, particularly if of the reaction type. Pre- 
vention of erosion would maintain the initial efficiency 
of these blades over the whole life of the unit. 

These considerations indicate that reheating may 
deserve more careful consideration than in recent 
years and that it may still have a place in the efficient 
power plant. 

Various forms of drainage devices on the last blade 
rows are being tried and claims have been made that 
these separated from 20 to 33 per cent. of the water 
present in the steam. Little is known of the character 
or action of the water droplets in these stages. It has 
been established that these droplets are of very small 
size when first formed at the limit of undercooling, but 
tend to grow by aggregation immediately thereafter. 
How large do they become ? What is their action in 
crossing the moving blades ? How can the droplets 
be centrifuged from the steam during their passage 
through the moving blades? Are these droplets 
thrown off both sides of the moving blade or only off 
the outlet side? What is the direction of these 
droplets as they leave the blade ? What is the effect 
of the various forms of shrouds ? No theoretical or 
experimental solution of these problems has been 
published to date. Here’s a field for remunerative 
research. 

When this water has been caught in the drainage 
grooves and can be led to a low-pressure feed heater it 
ean be utilised most effectively. Usually it passes 
through holes of varying size to the condenser. 
Bottomley’s idea of the use of self-regulating orifices 
with heads provided by suitable standpipes may be 
applied to these openings to prevent the escape of 
steam to the condenser. Should these small orifices 
pass low-pressure steam at certain loads the loss would 
be negligible, owing to the large specific volumes in 
these stages. 


TURBINE TYPEs. 


The earliest turbines generally conformed to one of 
the following types :—Curtis or velocity compounded 
stages, Rateau or multi-stage impulse, and Parsons or 
impulse reaction. Combinations of these types were 
used later as Curtis-Rateau and Curtis-Parsons. 
Inherently, the Parsons should theoretically be the 
most efficient type, for it consists of rows of blades 
which are all essentially converging nozzles. Such 
nozzles have the highest theoretical efficiency under 
ideal conditions. This theoretical efficiency is not 
realised in the actual Parsons turbine, owing to end 
effects of blades and to leakage through the necessary 
clearances at the blade tips. In the Rateau stage the 
velocity generated in the nozzles is diminished by the 
blade losses which occur in converting this kinetic 
energy into work in the moving blades. Modern 
Rateau turbines are so designed that the leaving 
velocity from the moving blades is directed with 
little loss into the next nozzle. This so-called “ carry- 
over ’’ tends to increase the efficiency of the Rateau 
turbine and to offset to a certain extent the other 
losses. The Curtis stage suffers from the disadvan- 
tage that the kinetic energy from the nozzle is 
absorbed in two or more steps in each of which, and 
also in the reversing buckets, there are necessary 
velocity and entrainment losses. In practice the pure 
Jurtis type, owing to its lower efficiency, is only used 
in small auxiliary and industrial units where rugged- 
ness and low first cost are desired. A Curtis stage can 
be operated over a large range of pressure and tem- 
perature and is frequently used at the entrance of 
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high-pressure turbines, particularly where nozzle 
control is desired. Its lower efficiency for this portion 
of the heat drop is offset somewhat by the flatter 
steam consumption curve assumed possible through 
nozzle control. Some manufacturers use a Curtis stage 
on their large turbines which is by-passed at the 
highest loads. They thereby secure the advantages 
of both types of construction, 7.e., nozzle and throttle 
governing. 

Builders of Rateau turbines have for some time been 
giving a small degree of reaction to some of their 
blades with resultant gains in efficiency. The Rateau 
stage usually has a higher heat drop than the Parsons, 
resulting in fewer stages and a shorter machine. If 
this advantage of few stages could be combined with 
the higher theoretical efficiency of the reaction blad- 
ing, it would seem possible to approach the highest 
commercial efficiency. This idea is being applied 
in turbines now under construction. The diaphragms 
and nozzles of the Rateau are retained, but only a 
portion of the stage heat drop is used in the nozzle ; 
the remainder is expended in the reaction effect in 
the moving blades which, in general form and con- 
struction, approach Parsons type. A_ turbine 
designed properly to embody these principles should 
show increased efficiency. 

Attention was directed a few years ago to the 
possible results from applying the so-called ‘‘ constant 
circulation theory”? to steam turbine blading. 
Although this is said to have been embodied in certain 
turbine designs in America, in Britain, and on the 
Continent, no data have been made available of 
the effects upon efficiency. Such information may be 
shortly forthcoming. 

Where leakage through clearance is an important 
factor, continuous shrouds on blading have certain 
advantages. While shrouds in sections are generally 
used in American practice, continuous shrouds 
have been used for years with certain European 
types. The ends of split shrouds are subject to 
cantilever forces which tend to deflect the shroud 
outward and increase the opening of the slot and also 
tend to break the fastening to the blades. 

Stodola and others have called attention to the 
fact that the higher the velocity of the steam from 
a nozzle, discharging at an angle to the axis of 
the receiving blade as in a turbine, the greater the 
Prandtl or “ turning-around-the-corner ”’ effect. This 
results in losses due to inaccuracies of entrance to 
the blades unless the entering blade angles are con- 
siderably increased over those given by the velocity 
diagrams. The lower velocities at nozzle outlet in 
the new modified Rateau design due to only partial 
utilisation of the stage heat drop in the nozzle will 
lessen this effect and tend to increase blade efficiency. 
Some designers keep all nozzle heat drops well below 
the critical. 

Much study is given to nozzle construction, blade 
form, and blade spacing. In America the wind tunnel 
and search tube methods of aerodynamic research 
are being applied to nozzle and blade assemblies, 
with resultant gains in efficiency. Further studies 
of this nature will be valuable in discovering the 
inaccuracies of present design. The “ end-effects ” 
of nozzles and blades, the spacing of blades, the 
rounding of entrances and exits of nozzles and blades, 
the efficient cross section and form of blades with 
regard to flow conditions, and the effects of labyrinths 
and clearances are factors to be studied. 


THE DousLEe Roratron TURBINE. 


While the Ljungstrém radial-flow, double-rotation 
turbine has been widely used in Britain and on 
the Continent, no unit of this type is at present 
in operation in America. Its construction was 
undertaken many years ago by the General Electric 
Company, Schenectady, N.Y., but was abandoned 
in the face of constructional difficulties at that 
time. 

The author had the privilege of seeing recently 
the 37,500-kW, 1500 r.p.m. Brush-Ljungstr6m unit 
in operation at Brighton, England. Operating 
conditions are 600lb., 825 deg. Fah., and 29in. 
vacuum. It requires no foundation as it sits on the 
condenser inlet. Each of the two generators rests 
upon @ spring-supported column reaching to the 
basement floor. No heat insulation is required as 
the whole casing is at exhaust conditions. There are 
no flanged joints under high temperature to keep 
tight other than those on the inlet steam pipes. It 
forms a compact, smooth-running, unit with four 
extraction heaters. 

The usual time required to put this unit on the 
line from cold condition is about ten minutes. How- 
ever, it is said to have been started in four minutes. 
Turning or barring gear is provided, but is not used. 
The governor, oil pump, and control gear are at the 
end of one generator. The inlet valves at the turbine 
are controlled by mechancial means, so that oil 
fires are not probable. 

Certain advantages are claimed for this type of 
turbine for high-pressure service, and now that 
its utility in large sizes has been demonstrated, more 
will be heard of it on both sides of the Atlantic. 
Siemens-Schuckert have developed a single-rotation, 
radial-flow turbine which is said to produce interesting 
results. The further development of this type will 
be followed with much interest. 


(To be continued.) 





High Supercharging in a C.I. Engine. 
By C. W. R. SMITH. G.I. Mech. E* 
No. I. 


OspsEcT OF EXPERIMENTS. 


N these articles experiments carried out in Messrs. 
Ricardo and Co.’s engine testing laboratory at 
Shoreham, during the years 1931-34, at the request 
of the Air Ministry, are recorded. The investigation 
deals with the general behaviour of a single-cylinder, 
single-sleeve valve engine, operating on the compres- 
sion ignition cycle at a low compression ratio, under 
highly supercharged conditions. The tests are dealt 
with in three main series. 


Desorietion OF TEST PLANT AND EQUIPMENT : 
Txst PLANT. 

The engine was a single-cylinder, four-cycle, single- 
sleeve valvef unit of 4-5in. bore by 5in. stroke, the 
swept volume being 1433 ces. It was designed 
specifically for high-pressure duty, to withstand 
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spray is not allowed actually to impinge against the 
walls. The spray was directed vertically downwards, 
as shown in Fig. 1. 

The sleeve valve porting arrangement was of the 
2, 2, 1 combination, 7.e., two inlets, two exhausts, 
and one double-purpose port in the sleeve, the cylinder 
having two exhaust ports and three inlets. The sleeve 
timing was designed to give no overlap: between the 
inlet and exhaust ports. This eliminated the com- 
plication of scavenging the clearance space, which, 
though desirable in practice, would tend to confuse 
the interpretation of the results. Timing was 
as follows :—Inlet opens, 15 deg. L; inlet closes, 
30 deg. L; exhaust opens, 55 deg. E; exhaust 
closes, 10 deg. L. 

The fuel pump was of the standard Bosch P.F.1.C. 
type, fitted with a 10 mm. bore by 15 mm. stroke 
element. <A special cam rate of 0-0105in. plunger 


: SECTION THROUGH ENGINE USED FOR TESTS 


pressures up to 1 ton per square inch. The 
drawing herewith gives an idea of the general 
robustness of the design, but actually a petrol 
engine piston and cylinder head are shown on 
this drawing, and the fuel pump shown was used in 
another series of experiments. The Bosch pump 
employed in the present series was driven off an 
extension of the sleeve operating shaft. The combus- 
tion chambers were of the Ricardo ‘‘ Vortex ”’ type, 
fitted with a fuel injector of the Ricardo open-hole 
pattern shown in Fig. 1. The injector was placed 
as near as possible to the combustion chamber wall, 
which was the optimum position, provided the fuel 





* On the technical staff of Ricardo and Co. (1927), Ltd., of 
Shoreham. 

+ For details of the opevation of this type of valve gear 
reference may be made to a paper by G. L, Ensor, ‘* Proc.,” 
I.A.E., Vol. XXIT, p. 651. 





travel, per crankshaft degree, was provided, equi- 
valent to a volume rate of displacement of 14-6 
cubic millimetres per crankshaft degree per litre. 
This value is approximately four times as great as 
the normal rate of displacement for this type of com- 
bustion chamber when operating with atmospheric 
induction, and was chosen as being suitable for charge 
densities in the region of 4atmospheres abs. intake pres- 
sure. Thisrate of displacement was used throughout 
the whole series of experiments. The fuel pump was 
provided with a variable timing contro! for running 
adjustments. All fuel pump timings recorded are 
static figures, and represent the crank position when 
the fuel pump plunger just closes the suction port, 
termed “ Static Start of Injection.” Actual timings 
as the fuel leaves the injector are considerably later. 

In Series I the fuel pipe length was 2lin.; in Series [1 
and ITI the length was increased to 30in. In all cases 
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the bore of pipe was 3 mm. and the outside diameter 
6 mm. 
Test EQUIPMENT. 

The engine was coupled to an electric dynamometer 
of the swinging field type, which enabled mechanical 
losses to be measured. 

A “Farnboro” electrical indicator was driven 
directly from the crankshaft at the front of the 
engine, provision for the valve unit being made in the 
combustion chambers. 

Air Supply.—A two-cylinder air compressor of the 
piston displacement type, independently driven, 
supplied the air either directly or through an inter- 
cooler to a reservoir, whose capacity was 250 cylinder 
swept volumes. From here the air passed through a 
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Fic. 1 * Vortex *’ Combustion (Chamber. 


6ft. length of 3in. bore pipe to an electric air heater, 
in itself of a capacity twenty-eight times the cylinder 
swept volume. At the base of the heater, the intake 
temperature thermometer was fitted, and a tapping 
leading off to the mercury manometer for recording 
intake pressures. From the air heater three separate 
pipes each of 1-75in. bore led the air to each of the 
three inlet ports in the cylinder block. All these 
pipes and the body of the heater were heavily lagged. 

Fuel and Speed Measurements.—The fuel used 
throughout the whole series of tests was Shell Diesel 
oil, a distillate of S.G. 0-865 at 15 deg. Cent., and of 
L.C.V. 18,000 B.Th.U. per ib. approximately. 

Fuel consumptions were taken with the aid of a 
calibrated vessel, the time being recorded for the 
engine to consume a quarter of a pint of fuel. 

A tachometer. frequently checked by a “‘ Hasler ~ 
hand tachometer, was chain driven from the dynamo- 
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Fic. 2-—Swirl Meter 


meter shaft; the engme speed was kept constant 
throughout the tests at 1500 r.p.m. 

Water and Oil Cireulation.—Separately driven 
pump circulation was provided for the evlinder jacket 
water, whose outlet temperature was held constant 
at 50 deg. Cent. For cooling the cylinder head, 
mains water was used. The head water outlet tem- 
perature was maintained at 30 deg. Cent. throughout 
the tests. Heat loss measurements were made by 
recording the quantity of water needed to cool the 
head and the cylinder, together with the temperature 
rise from the inlet to the outlet. 

The lubricating oil used in Series 1 and II (see 
Range of Investigation) was “ Aeroshell,’ and in 
Series III was “'iriple Shell,” plus a ring sticking 
inhibitor (see Mechanical Note, under Conclusions). — 

An independently driven oil pump supplied oil 
under pressure to the crankshaft, big end, and small 
end. The oil delivery temperature was maintained 
constant at 50 deg. Cent. 

Exhaust System—The exhaust system was at 
atmospheric pressure. In Series II and III of these 
experiments, an ‘‘ Aleock exhaust comparator ”’ was 











fitted on the exhaust pipe. With the aid of this device 
the colour of an 8in. column of exhaust gas was 
matched against a tinted glass screen, when both were 


.| viewed against a white background. The screen 


absorbed 50 per cent. of incident light. This enabled 
accurate exhaust determinations to be made, fixing a 
definite exhaust limit known as the “ Standard 
Moderately Dirty ” exhaust (Std. M.D.). The power 
at this exhaust limit was some 3 to 4 per cent. below 
the absolute maximum output recorded in Series I 
where the fuel quantity was increased until the 
exhaust became excessively dirty ; this affected the 
consistency of the results. With the fixed smoke 
intensity the engine was remarkably steady, and the 
repeatability was within + 1-0 per cent. with different 
observers, light intensities, and weather conditions. 
The power output was not in any way penalised by 
fitting this device, as it imposes no restriction on the 
exhaust outlet. The “Just Visible’? exhaust limit 
(J.V.) was judged by the observers without the aid 
of the tinted glass screen. This limit is, of course, more 
difficult to ascertain, since light and weather con- 
ditions, and traces of oil-smoke affect this value more 
than the Std. M.D. limit. 

Air Consumptions—No measurements were taken 
during the tests recorded in this report. 


RANGE OF INVESTIGATION. 

The investigation was divided into three main 
series, as described below, and subsequently dealt 
with in turn under the heading “‘ Test Results.” 

Series I.—Compression ratio (C.R.), 6:°80:1; 
speed, 1500 r.p.m.; maximum combustion pressure 
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“Tre Enouncer Intake Pressure Atms. Abs. 
Fic. 3—Motoring Swirl Tests. 


All three ports, no baffles, cold air, C.R. 6-8, combustion 
ehamber diameter 2-625in., 1.0. 15 deg. L., speed 1500 r.p.m. 


(P. Max) at the absolute maximum power. This was 
adjusted by injection timing to give a ratio of 2-1 
times the compression pressure (P. Comp.) measured 
under motoring conditions. This ratio was chosen 
as having been found to give the optimum perform- 
ance in substantially similar engines tested pre- 
viously. 

The tests covered the effects of : 

(a) Intake pressures (I.P.) from 1-0 to 2:0 
atmospheres abs. on swirl speed, with air at 
atmospheric pressure and temperature. 

(6) Intake pressures from 1-5 to 3-25 atmo- 
spheres abs. with an air temperature of 150 deg. 
Cent., on power output and fuel consumption. 

(c) Intake temperatures (I.T.) from 100 deg. 
to 200 deg. Cent. with a constant I.P. of 2-5 
atmospheres abs. on power output and fuel con- 
sumption. 

Series II.—C.R., 6-80:1; speed, 1500 r.p.m.; 
P. Max. held constant at 1200 Ib. per square inch at 
the Std. M.D. exhaust limit by injection timing 
control. 

The tests covered the effects of :- 

(a) I.P.’s from 2-5 to 4-0 atmospheres abs., 
with a constant I.T. of 150 deg. Cent. on power 
output and fuel consumption. 

(6) I.T.’s from 100 deg. to 200 deg. Cent., with 
a constant I.P. of 3-5 atmospheres abs., on power 
output and fuel consumption. 


Series III.—C.R., 10-0: 1; combustion chamber 
proportions (diameter divided by height), identical 
with that of the lower ratio head ; speed, 1500 r.p.m.; 
P. Max. held constant at 1200 lb. per square inch at 
the Std. M.D. exhaust limit by the injection timing 
control. 

The tests included :— 

(a) Swirl measurements at atmospheric tempera- 
ture and pressure. 

The tests also included the effects of :—- 

(6) I.P.’s from 1-75 to 3-75 atmospheres abs., 


at a constant I.T. of 150 deg. Cent. on power output, 

fuel consumptions, and heat losses. 

(c) L.T.’s from 100 deg. to 200 deg. Cent. at a 
constant I.P. of 2-5 atmospheres abs., on power 
output and fuel consumption. 

Test REsuuLts. 

The following remarks apply to each series of 
experiments :—-No allowance has been made for 
the power required to drive the blower, as no air con- 
sumptions were measured in these tests on which to 
base such an allowance. 

Results expressed on an indicated basis are 
obtained by adding the motoring losses (F.M.E.P.) 
to the brake mean effective pressure (B.M.E.P.). 
When expressed in this form, results are automatically 


Me 
B.M.P. (Exhaust 


Moderately Dirty) 











™N 


Minimum Consumption 1b. per B.H.P. Hr 


B.M.P, (Exhaust 
dust Visible) 


heh atialion 





p> 

S 
+ 
> 
> 


SS ee a - 


B.M.P. Lo. per Sq. tn 


te 
S 


105 





MinimumConsumption 











a ape 04 
¢ ; 
it | i | i 03 
0 4 6 8 10 12 14 


2 


"THe Enoincen Swirl Ratio “/n 
Fic. 4—-Effect of Swirl on Power and Fuel Consumption. 
Speed, 1300 r.p.m.; constant injection timing. 


corrected for positive intake pressure on the suction 
stroke, and no deduction has been made for this pres- 
sure in calculating the brake performances. 


Serres I. 


Series I (a): Swirl Measurements.—A_ swirl 
anemometer of the type illustrated in Fig. 2 was used. 
The meter consists essentially of a spindle freely 
supported on ball races located in a housing, which is 
screwed centrally into the combustion chamber. A 
balanced vane conforming to the shape of the chamber 
is secured to the spindle. A worm on the spindle 
drives a light reduction gear at the top of the housing, 
from which vane speeds may be determined, by count- 
ing the revolutions of the slowest wheel of the train 
against a stop watch. 

The results are summarised in Fig. 3. They show 
an increase in swirl rate with intake pressure. At 
atmospheric pressure the ratio of swirl speed divided 
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“THe Enoinger” Swirl Ratio N/n 
Fic. 5—Swirl Requirements when Supercharged. 


Speed 1300 r.p.m.; 1.P. 1-5 atmospheres abs. Full line constant 

injection timing, P. maximum 900lb. per square inch at 

12:1 N/n. Broken line, P. maximum limited to 900 Ib. per 
square inch at each swirl ratio. 


by engine speed (N/n) is only 7:75:1. Previous 
experience obtained from other research units em- 
ploying the ‘“‘ Vortex’’ chamber indicate that a 
ratio of not less than 9-5 to 10-0:1 is desirable 
with normal aspiration—compare Figs. 3 and 4—and 
that swirl requirements when supercharging are 
increased—see Fig. 5, which is self-explanatory. 
Although these effects were not investigated at the 
time on this particular research unit, since comparisons 
only were required, yet undoubtedly the performance 
was depreciated by the low rate of swirl. 

Series I (b): Effect of Intake Pressure on Perform- 
ance with Constant Intake Temperature at 150 deg. 
Cent.—This is shown clearly in Fig. 6. Preliminary 





tests were made to determine the optimum nozzle 
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sizes over the pressure range, considering power out- 
put only, and, as stated on the graph, up to 2-0 
atmospheres abs. I.P., the 0-030in. diameter by 
0:030in. length nozzle, and above 2-0 atmospheres 
abs. I.P., the 0-035in. by 0-035 nozzle were used. 

The injection advance controlled the ratio of P. Max. 
(=2-+1x P.Comp.), and was 22 deg. early, as measured 
by the static method over the pressure range. 

Both the power output at the J.V. exhaust limit, 
and at the absolute maximum, increase more than 
in proportion to. the I.P. This is due to the com- 
pression of the exhaust residuals by the fresh charge. 
Assuming a constant final suction temperature, the 
charge mass and therefore the output should vary 
as P--1/R, where P is the I.P. in atmospheres abs. 
(more strictly the ratio of intake pressure to exhaust 
pressure in this case assumed to be atmospheric), and 
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FiG. 6—Effect of Intake Pressure on Power and Efficiency 


SeriEs 1.—R= 6-8, 1500 r.p.m.; I.T.=150 deg. Cent.; P max. 
- 2-1 P compression ; injector nozzle diameter up to 2-0 I1.P., 
0-030in. x 0-030in.; injector nozzle diameter above 2-0 I.P., 
1) 035in, x 0-035in.; injection advance, 22 deg. E. Fuel, Shell 
Diesel oil, 8.G. 0-865 at 15 deg. Cent. 


R the ratio of compression. Isothermal compression 
of the residuals is assumed. This formula gives lines 
radiating from the point I.M.P.=O, P=1/R, as 
shown by the dotted lines in Fig. 6. It will be seen 
from the experimental curve that the above relation 
holds up to an I.P. of 2-75 atmospheres ahs.; above 
this pressure the curve falls away. The reason for 
this may be inadequate rate of injection at these high 
intake pressures, a point which was not investigated 
at the time. 

Fig. 6 also shows the indicated fuel consumption 
at the J.V. limit. This decreases rapidly with 
increase in I.P. up to 2-25 atmospheres abs.; above 
that point there is little change in efficiency. A 
possible reason for the marked improvement in fuel 
consumption at the higher intake pressures is that 
combustion is probably very inefficient at the lower 
end of the boost range, with this low compression 
ratio of 6-80:1. This is borne out by a noticeable 
reduction of combustion knock intensity with increase 
of supercharge. If the heat losses are reduced with 
increase of I.P., some gain should be shown. 

Series I (c): Effect of Intake Temperature on Per- 
formance with a Constant Intake Pressure of 2-5 
atmospheres abs.—During this test the ratio of P. Max. 
to P. Comp. remained unaltered. 

The 0-035in. by 0-035in. nozzle found to be the 
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Intake Temperature °C 

Fic. 7—Effect of Intake Temperature on Performance. 

R=6-8, 1500 r.p.m.; intake pressure, 2-5 atmospheres abs, 

Fuel, Shell Diesel oil, S.G. 0-865 at 15 deg. Cent. Dotted line 

=T.M.P. > J/TT. abs. Injector orifice, 0-035in. diameter ; 
injection advance 22 deg. E. 


yA 


most suitable in the previous tests, Series | (6), was 
used. 

Fig. 7 illustrates the effect of temperature on the 
absolute maximum output and the J.V. limit. The 
former is affected quite appreciably and falls off 
at a slightly greater rate than the inverse square root 
law, which the petrol engine generally obeys. The 


latter is shown by the broken line on the figure, and 


far been carried out in Great Britain, it follows that 


limit seems almost unaffected by I.T. This fact 
suggests that the effect of I.T. on combustion is 
quite appreciable even at 2-5 atmospheres abs. At 
200 deg. Cent. the J.V. limit is 85 per cent. of the 
absolute maximum, and is only 76 per cent. of the 
maximum output at 100 deg. Cent. 

The effect of temperature on the indicated fuel 
consumption at the J.V. limit is not very enlightening, 
since it appears to remain practically constant over 
the range of temperature. 

A constant injection advance of 22 deg. E was used 
throughout for the above tests. 

Combustion Phenomena.—In this series the indicator 
diagrams were not very consistent, and the results 
should be considered as approximate. As previously 
stated, the engine was inclined to be erratic at the 
absolute maximum outputs, but no trouble in obtain- 
ing good diagrams was experienced in either Series IT 
or IIT, where the exhaust comparator was employed 
for giving a standard limit of exhaust colour. 

Fig. 8 summarises the effect of I.P. on combustion, 
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Fic. 8——Effect of Intake Pressure on Combustion at Absolute 
Maximum Power Output. 

4.R. 6-8: 1; P maximum=2-1 xP compression ; 
150 deg. Cent. I.T., 1500 r.p.m. 


Series I. 


and it will be seen on examining this curve that the 
injection and combustion processes may be sub- 
divided into three phases, namely :— 

(1) The Injection Delay.—This is the time interval 
between the “ static start of injection’’ and the 
moment that the fuel leaves the nozzle, termed the 
* actual start of injection.” 

(2) The Ignition Delay.—This is the time interval 
between the actual start of injection and the 
moment that the fuel starts to burn, the latter is 
the start of the pressure rise from the compression 
curve on the indicator diagram. 

(3) The Main Combustion Period.—The time 
interval from the moment the fuel starts:to burn 
(start of pressure rise, approximately), to the peak 
of the diagram. 


No. 
Continued from page 


SYNTHETIC PROCESSES. 


HERE are two of these processes, one of which is 
being developed at present in Germany, viz., the 
Fischer-Tropsch process (generally called the Fischer 
process), and the other the process of Synthetic Oils, 
Ltd., is being investigated in this country in a semi- 
commercial unit. 
The Fischer process has recently found great favour 
in Germany and large developments are taking place 
there. Plants are also reported to be in operation or 
under consideration in other countries, including 
Japan, France, and South Africa. The first com- 
mercial scale plant was erected at Holten, in 1936, by 
Ruhrbenzin A.G. This plant had a capacity of 
30,000 tons of primary product per annum and com- 
menced production in August, 1936. 
As only small-scale laboratory experiments have so 








there is no practical experience available of the 
working of the process in this country. 

The petrol obtained by distillation is admitted to be 
of low octane number. It can be improved by 
cracking, although this involves a material reduction 





The J.V. exhaust 


makes an interesting comparison. 








in the yield, A high cetene number Diesel oil can be 





The injection delay is an approximate figure based 
on that obtained stroboscopically with the longer fuel 
pipe (30in.) in Series II and III. The length of the. 
pipe in the present series, it will be remembered, was 
2lin.; it has therefore been assumed that injection 
delay is a function of fuel pipe length only, since the 
bore of the pipe was 3 mm. in both cases. 

From the curves it would appear that the speed of 
combustion, judged from the ignition delay, increases 
rapidly from 1-5 up to 2-5 atmospheres abs. I.P. 
Over this pressure range there was also a marked 
diminution of combustion knock. Referring to Fig. 8, 
it will be seen that the main combustion period up to 
the peak of the diagram increases slightly with I.P., 
as would be expected. The whole of the combustion 
process from the static start of injection to the peak 
of the diagram is completed in a shorter.time as the 
I.P. is raised, occupying 50 crank degrees at 1-50 and 
45 crank degrees at 2-75 atmospheres abs. 

Limiting Operating Conditions._-With such a low 
compression ratio the engine would not, of course, fire 
regularly, unless both the intake pressure and tem- 
perature were fairly high. This was more pronounced 
at the higher loads, where if a single misiire occurred 
near the limiting conditions, the engine was liable to 
shut itself down, owing presumably to the large drop 
in compression temperature. 

It was therefore decided to determine for each L.P. 
the minimum temperature at which the engine would 
run steadily, without misfiring. at an I.M.P. equal 
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Pressures at which Engine will Run at Light Load (15 Per 
Cent. of Marimum I.M.P.). 


to 15 per cent. of the absolute maximum output. 
The results are shown graphically in Fig. 9. where a 
marked decrease in I.T. with increasing I.P. will be 
observed. It might be added that injector nozzle 
sizes did not make any appreciable difference. 

The lubricating oil consumption was approximately 
0-8 pint per hour, corresponding to 0-019 pint per 
I.H.P. per hour at 250 lb. per square inch I.M.E.P. 
This, of course, is an average value ; there is a tend- 
ency for oil consumption to increase with I.P., owing 
to the higher swirl ratio resulting in an increased 
‘** scrubbing ” action of the combustion chamber walls. 


(To he continued.) 





Report of the Sub-Committee on 
Oil from Coal. 


Il. 
216, February 25th.) 


made, although the yield varies considerably accord- 
ing to the method of treating the primary product. 
It has recently been stated that an aviation spirit 
has been produced, but no precise information is 
available of the yields obtamed or of the costs. 
Statements, giving the yields of refined products it is 
claimed can be obtained from the primary product. 
together with the estimated value of the refined 
products, have been submitted, and two such state- 
ments are set out on the next page. 


These two statements show widely differmg 
results, both on yields and proceeds of the several 
products. 


The smallest plant which can justify a separate 
catalyst making plant is stated to be one of 60,000 
tons capacity of primary product. If a smaller plant 
is established the cost of the provision for the catalyst 
will therefore be relatively high. It is understood 
that in Germany there is a central factory for making 
and supplying the catalyst to a number of plants, and 
a similar provision would have to be made in this 
country if the process is developed on a considerable 
scale. As the methods of preparing the synthesis gas 
vary, it is not possible to be definite regarding the 
quantity of coal that would be required. The kind of 
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coal, its ash and moisture content, &c., are also 

factors. But a figure of between 5 and 6 tons of coal 

per ton of primary product seemed to be generally 

accepted. 

Estimated Yield of Products from a Plant Producing 35,000 Tons 
of Primary Product per Annum. 


Esti- Estimated Estimated 
Product. mated realised value at 
quantity. price. works. 
Tons. £ 
Liquetiable gases 3,500 . £10 per ton .. 35,000 
Light petrol, up = 12,180 Is.ld.  ... 218,021 
to 140 deg. Cent. per gallon 
Diesel oil, 140 17,185 *ls. 3d. 317,187 
deg. to 340 deg. per gallon 
Cent. 
Paraftin wax, 2.135 £15 per ton 32,025 
above 340 deg. 
Cent. 
35,000 602,233 


* The price of Diesel oil takes into account the value of this 
oil as a blending agent to convert tar oils (at present unsuitable 
by themselves as Diesel oils) into suitable Diesel oils. 

Estimated Yield of Products from a Plant Producing 60,000 Tons 
of Primary Product per Annum. 


Esti- Estimated Estimated 
Product. mated. realised value at 
quantity. price. works. 
Tons. £ 
Light condensable 4,800 a. + 52,159 
hydrocarbons per gallon 
Petrol ; 37,200 Is. 616,394 
per gallon 
Diesel oil 15,000 Sd. 144,722 
per gallon 
Soft paraffin wax 3,000 £25 per ton... 75,000 


*Hard paraffin wax 2,400 Not stated 


62.400 £888,275 
* Revenue from this pays cost of revivifying and making good 
loss of catalyst. 


Capital Cost.—The following are examples of the 
sizes of plants and estimates of capital cost sub- 
mitted to the Committee :— 

£ 
L.—20,000-ton plant .including coke ovens 1 million to 
1} million 
LL. —35,000-ton plant 
(a) Including coke ovens.. 
(6) Direct gasification of coal in 
water gas plant chy ite’ 
IL1.—60,000-ton plant, including coke ovens 
and distillation plant : 


1,901,000 
1,717,000 
3,100,000 


The estimates of cost have been prepared at 
different dates, based on information supplied by 
Ruhrchemie. Generally the evidence appears to indi- 
cate that the costs of production in the case of this 
process are not likely to be less than those of the 
hydrogenation process. 

It is clear from the evidence obtained that a con- 
siderable measure of assistance in some form from 
the Government would be required before any com- 
mercial undertaking would contemplate the erection 
of a plant. As regards the question of the guaran- 
teed preference, the period suggested was usually 
about twelve years, although a period of twenty 
years was also mentioned. 

Process of Synthetic Oils, Ltd.—This process, in its 
main features, is closely allied to the Fischer method, 
though it differs from it in certain respects, which the 
company owning the process claim to be important, 
and which have been protected by patents. A plant 
is being built in Seotland at one of the coke oven 
installations owned by Wm. Baird and Co., Ltd. 
The plant now being built, which it is hoped will begin 
operations by the end of this year, is designed to have 
a production of about 200 tons of petrol a year. This 
is a small output, but if the experiment is successful 
it is understood that units of this size will be suitable 
to form the basis of larger plants. The Committee do 
not feel, however, that at this stage they can express 
any opinion on this process. 


THE Economic ASPECT OF THE HOME PRODUCTION 
OF OIL. 

Since 1928 it has been the policy of successive 
(sovernments to give some special assistance for the 
encouragement of the production of oil products from 
indigenous materials. For when in that year a duty 
of 4d. a gallon was placed on motor spirit imported 
into this country home produced motor spirit was 
exempted. At that date the home production of 
motor spirit was limited to that obtained from shale 
oil and from the carbonisation of coal, the total 
quantity bemg inconsiderable. But in 1934 the 
Government went further and sought to induce 
private enterprise to provide the capital necessary to 
secure the commercial scale development of a process 
for the treatment of coal, where oil was the main 
product. The inducement took the form of a guaran- 
teed preference over a period of years on all home- 
produced motor spirit which, besides affording a 
large measure of protection, provided an element of 
stability. It was hoped that this would be sufficient 
to encourage the establishment of the necessary 
manufacturmg plants by enterprising firms. A 
guaranteed preference of not less than 4d. a gallon was 
granted for a period of nine years from April Ist, 
1935. The Act provided that if the preference actually 
granted were greater than 4d., the period should be 
correspondingly reduced. Owing to the operation of 
this provision (the preference actually given so far 
has amounted to 8d. a gallon), the Act is likely to 
expire in September, 1939, or in four and a half 
instead of nine years. 

The additional production which has resulted from 





the guaranteed preference has naturally led to the 
forgoing by the Exchequer of a considerably increased 
amount of revenue. The Committee have been 
informed that, if since April Ist, 1935, the effective 
date of operation of the 1934 Act, to the end of 1936, 
the latest date for which particulars are available, the 
whole of the home-produced motor spirit had been 
replaced by imported spirit, the extra revenue which 
the Exchequer would have received would have been 
about £5,120,000. 

Heavy oils produced from indigenous materials 
have, since 1933, received a preference of ld. per 
gallon, and Diesel oil used in motor vehicles a pre- 
ference of 8d. per gallon since August, 1935, although 
without a guarantee such as applies in the case of 
motor spirit. 

Hydrogenation Process.—The information supplied 
to the Committee indicates that for this process a 
plant with a production capacity of 150,000 tons per 
annum of motor spirit would afford direct employ- 
ment to some 2000 persons on the plant, and a further 
4000 in the mining and secondary industries, giving a 
total employment figure of 6000. Unfortunately, the 
cost of erecting such a plant is very great, amounting, 
on the basis of the present cost of wages and materials, 
to about £8,000,000. This would work out at a 
capital cost of £1333 per man employed. In addition, 
on the basis of the present preference of 8d. per 
gallon, there would be a loss of revenue to the 
Exchequer which would represent at least £250 per 
annum per man. The cost of providing work by this 
means would therefore be very high. It would repre- 
sent from the revenue point of view alone a continuing 
assistance amounting to about £5 per week per person 
employed. 

Synthetic Processes.—Though reliable figures are 
not available for these processes, the information 
furnished to the Committee indicates that they are 
not likely to be very different from those given for 
the hydrogenation process. 

The Committee therefore find themselves driven to 
the conclusion that, viewed solely from the point of 
view of providing a large measure of employment, the 
hydrogenation and synthetic processes do not at 
present offer a very hopeful prospect, in relation to 
the cost which would be involved. 

The Committee have drawn attention to what is 
being done in Germany and certain other countries, 
and they have pointed out that there are good reasons 
why this country should not necessarily follow closely 
the action which is being taken abroad. Nevertheless, 
they feel that Great Britain cannot afford to lag 
behind other countries in exploring, on a sufficiently 
large seale, processes of this character which may 
ultimately prove to be of benefit, not only in regard 
to the production of oil, but also perhaps in providing 
raw materials for the chemical industry. It is impor- 
tant that this country should be able to have expe- 
rience at first hand of the working of these new pro- 
cesses, and it is essential, in the view of the Committee, 
that there should be trained a sufficient personnel 
with the necessary technical experience related to 
such processes. It has often been said of this country 
that we are too prone to allow others to work out 
inventions and build up new industries. There may 
be some truth in the criticism. As to the actual 
scale of operations which would be necessary to 
achieve what the Committee have in mind, there may 
be somie difference of opinion. But the Committee 
feel that, if really useful experience is to be obtained, 
the size of future plants to be installed should not be 
less than will provide technical and economic data 
which could be used to determine the possibilities of 
large-scale development. 

The Committee are of opinion that the amount of 
assistance at present required is certainly not less 
than the rate of preference at present actually given, 
viz., 8d. a gallon. They also consider that a preference 
at this rate should be guaranteed for a period of 
twelve years from 1938, and that it should apply to 
Diesel oil for use in motor vehicles as well as to motor 
spirit. 

If this recommendation is accepted by the Govern- 
ment, the Committee are hopeful that some of the 
commercial interests which have been investigating 
the synthetic process would be prepared to establish 
a Fischer plant of a sufficient size to give commercial 
data. There would then, as a minimum, be two 
commercial scale plants in this country, one for each 
of the processes designed primarily to produce oil. 
With a degree of protection such as the Committee 
recommend, they hope that from these developments 
some further expansion will result in the course of a 
few years. Ifthe very substantial incentive suggested, 
amounting to something approaching a 200 per cent. 
protective tariff, fails to achieve results, then it would 
only be reasonable to conclude that these processes 
are at present so far removed from economic success 
that any other form of assistance would not be 
justified. 

In view of the fact that the amount of the guaran- 
teed preference which they recommend is equal to 
the present rate of duty on imported motor spirit and 
road Diesel oil, the Committee have considered 
whether it is practicable to provide the Exchequer 
with means, in substitution for those which are pro- 
vided in the Act of 1934, for protecting the revenue, 
should a material change in existing conditions take 
place. 

Particulars are published in the Trade and Naviga- 





tion Returns of the average declared c.i.f. values of 
motor spirit and gas oil, and these would appear to 
provide a sufficient measure of any changes in the 
landed cost of motor spirit and road Diesel oil. The 
Committee propose that if in respect of the year 1941, 
or any subsequent year, the average declared c.i.f. 
value of motor spirit or gas oil has exceeded the 
average figures for 1937 by not less than Id. per 
gallon, the amount of the guaranteed preference on 
motor spirit and road Diesel oil respectively should 
be reduced by one 4d. per gallon in respect of the first 
ld. of the excess, and for each additional $d. of the 
excess beyond Id, a further reduction of 4d. The 
price of coal would have to vary by about 6s. a ton to 
affect the production cost of motor spirit to the 
extent of Id. per gallon. The possibility of such a fall 
in the 1937 level of coal prices appears to the Com- 
mittee to be so remote that they suggest that no pro- 
vision need be made to cover this factor. The Com- 
mittee suggest that power might be taken in the 
legislation for a reduction in the amount of the guaran- 
teed preference of ld. per gallon, should production 
from home sources of motor spirit or road Diesel oil 
reach in 1941, or in any subsequent year, 20 per cent. 
of the home consumption, and that a further reduction 
of ld. per gallon might be effected for each additional 
5 per cent. 


THe Posrrion iN TrmE oF War. 


In making a comparison between the two methods 
of meeting the country’s needs, viz., home production 
or supplies from overseas, there are a number of 
factors to be examined. The only methods which 
can be looked upon as potential sources of large 
supplies of oil are the hydrogenation and the Fischer 
or similar processes. On account of the low octane 
number of its motor spirit, and the lack of knowledge 
concerning the possible yields of high-grade oils, the 
Fischer process must still be considered, in spite of 
the development it has undergone in Germany, to be 
of uncertain value so far as the needs of this country 
are concerned. 

The present position with regard to the home pro- 
duction of oil is that, while some 7 per cent. of the 
motor spirit used is produced in this country, the 
amounts of fuel oil, lubricating oil and other products 
are negligible. It will be seen, therefore, that in order 
to play even a relatively minor part in supplying the 
oil required in time of war, a very great expansion in 
home production would have to take place. Such an 
expansion would mean the establishment of a number 
of large plants, involving heavy capital expenditure 
and, because of the need for special steel and large 
forgings, would take a number of years to effect. It 
would not be practicable to allow the plants to remain 
idle until an emergency arose, for, if they were to do 
so, the difficulties of starting them up, of securing the 
supplies of coal, and obtaiming trained technicians. 
would be considerable, and dangerous delay might 
result. They would, therefore, have to operate as 
and when they were completed. 

Much stress has been laid, by those who advocate 
the encouragement of home production of oil, on the 
greater security which the country would obtain as 
compared with reliance on imported supplies. It is 
reasonable to assume that a large proportion of the 
tankers required for our oil imports would escape 
enemy attack. Furthermore, in the transport of sea- 
borne oil, and also in the case of storage in this 
country, the risks would be spread over a very large 
number of units, and though losses would be inevit- 
able, the policy of storage and replenishment from 
overseas should provide adequate security for our 
oil requirements. In the case of hydrogenation plants, 
on the other hand, the risks would be concentrated. 
The plants must of necessity be large, and would 
therefore provide conspicuous targets and _ be 
extremely vulnerable to air attack. 

The Committee would point out that for a capital 
expenditure of £8 million the cost of one hydrogena- 
tion plant with an output of 150,000 tons of motor 
spirit thirty-two tankers of 11,200 tons cargo capacity 
could be built, which, allowing for five voyages a 
year only, could bring to this country 1,800,000 tons, or 
twelve times the output of a single hydrogenation 
plant. 

The Committee have come to the conclusion, as the 
result of their examination of the various important 
factors, that in general a policy of depending on 
imported supplies with adequate storage is the most 
reliable and economical means of providing for an 
emergency ; and they cannot recommend the reliance 
of the country in war time on supplies of oil from 
indigenous sources especially established for this 
purpose, unless any particular aspect of the case can 
be shown to be exceptional. 


RECOMMENDATIONS. 


It is quite evident to the Committee that if there is 
to be further development of the production of oil 
from coal on any important scale, or, indeed, if the 
production of even the existing amount of oil products 
from home resources is to be maintained, a con- 
tinuance of a guaranteed preference on home- 
produced spirit is essential. In existing circumstances 
the Committee have expressed the view that the 
amount of the preference necessary is not less than 
8d. a gallon, which is the present rate of preference 
now given, but double the amount of the guaranteed 
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preference. The Committee therefore strongly recom- 
mend the continuance of a guaranteed preference for a 
period of twelve years from 1938, the rate being 
increased from 4d. to 8d. per gallon, and the guarantee 
extended to include Diesel oil for use in motor vehicles, 

The Committee have considered whether it is 
practicable to suggest any measures which might be 
taken to safeguard the Exchequer against—- 


(a) A declining revenue from the duty on imported 
oils; and 

(b) An excessive preference to the home-producing 
oil industry. 


It appears to the Committee that it should be 
practicable to meet these contingencies and in earlier 
paragraphs they have made suggestions as to the 
manner in which they consider such safeguards might 
be provided. 

Low-temperature Carbonisation.—The Committee 
recommend that assistance to this industry should be 
limited to participation in the benefits to be derived 
from the guaranteed preference on home-produced 
oils. It will thus be afforded the same assistance as 
the other carbonisation industries. The Committee 
consider that the grant of direct financial assistance 
for the establishment of further plants cannot be 
justified. The Committee consider that the facilities 





provided by the Departinent of Scientific and Indus- 
trial Research for carrying out, free of charge, an 
official test of low-temperature carbonisation plants 
should be continued; but that the tests and the 
reports thereon should cover all technical points con- 
nected with the operation of, and the products of the 
process, and not merely with the carbonisation aspect. 

Synthetic Processes.—The Committee consider that 
it would be of considerable advantage if the establish- 
ment of a plant to work the Fischer process, and 
designed for the production of not less than 20-30,000 
tons of primary products per annum could be secured. 
They hope that, with the extension of the guaranteed 
preference, one or more industrial concerns may be 
induced to undertake the erection of such a plant. 
But if financial assistance is requested from the 
Government, the Committee recommend that such 
assistance should be limited to sums required for 
special items of research work which, by agreement 
with the Department of Scientific and Industrial 
Research, can be recommended as being of national 
interest. 

Scottish Shale Oil Industry.—This is a small, though 
important, industry. The recommendation of the 
Committee for a continuance of the guaranteed pre- 
ference under the first recommendation above should 
be of great assistance in encouraging its development. 


The British Industries Fair at Birmingham. 


SOME NEW DEVICES, MACHINES AND DEVELOPMENTS. 


No. 


III. 


(Continued from page 220, February 26th.) 


THE GENERAL ELECTRIC COMPANY. 


COMPLETE installation of bright annealing plant 
cL (Fig. 32) which has been in operation throughout 
the period of the Fair is one of the most attractive 
exhibits of the General Electric Company, of Magnet 
House, Kingsway, W.C.2. The installation comprises 
a 55-kW electric furnace with the necessary auto- 
matic temperature control gear, a Cambridge charge 
indicator, main switchgear, and equipment for pro- 
viding a suitable artificial atmosphere. Three pots, 
each with an effective loading space 48in. deep and 
24in. in diameter, are used in conjunction with the 
furnace, which is sunk flush with the ground to repro- 
duce working conditions, and the load_d pots are 
handled by a Witton-Krama overhead hoist with 
electric lift and hand traverse. 

A Griinewald bright annealing installation was 





In certain cases a charge of steel strip in the form 
of a coil will be perfectly bright annealed, apart from 
the outside turn, which may be discoloured. The 
explanation is that for reasons of economy, the pot 
is charged into a hot furnace, with the result that 
the outside turn of the coil is heated above the 
oxidation temperature before the amount of atmo- 
spheric oxygen has been rcduced to a safe limit, with 
the result that the outside turn becomes lightly 
oxidised. In some circumstances, but not all, the 
oxide film is a source of trouble, because it catalyses 
the decomposition of certain oil vapours, leaving a 
dirty carbonaceous deposit, which is not cleaned 
up in the furnace, and is difficult to remove by pickling 
or other means. When it arises the trouble may be 
overcome by controlling and reducing the rate of 
heating during the early stages, but as the method 
increases the heating period and reduces the output, 














out. Under these conditions only about ten to fifteen 
times the volume of the free space inside the pot are 
required, and in practice this would amount to 
50-200 cubic feet of gas per charge, dspending on the 
size of the pot and the nature of the charge. Alter- 
natively, the pot may be purged and a flow of gas 
maintained during the heating period, a method 
which is useful when it is desired to remove vaporised 
rolling lubricants from the pot as soon as possible. 
The charge may be cooled under a partial vacuum 
or with the pot connected to the gas supply, so as to 
maintain a flow or a slight positive pressure. 

A cheap atmosphere, such as a partially burnt gas, 
is blown to waste. The same applies to cracked 
ammonia, which is used when the material annealed 
calls for a perfectly dry and oxygen-free gas, but it 
is usual only to use the comparatively small volume 
required to purge the pot. With burnt ammonia, a 
circulating and regenerative plant would be employed 
and since, with the Griinewald furnace the ammonia 
make-up can be determined accurately and br 
maintained at a low value, the gas cost is very low. 

An indirect advantage of the modified process 1. 
the reduction in the number of pots per furnace. 
for the development of a partial vacuum with the 
older process resulis in a fairly long cooling period. 
But when an artificial gas atmosphere is maintained 
within the pot during cooling, the heat is transferred 
from the charge to the pot envelope by conduction 
through the gas, and also by the natural convection 
currents set up. These effects result in a substantia! 
reduction in the total cooling time, and as the number 
of pots is determined by the relation between heat mg 
and cooling times, the number of pots is reduced with 
a consequent reduction in the first cost of the plant. 

The bright annealing of miid and low carbon steel 
strip and wire has long been practised, but until 
recently the usual process involved packing the 
material in borings in heavy boxes or pots. While 
the process produces bright material, it is expensive. 
both from the point of view of labour and fuel costs. 
Both the standard and modified process with an 
artificial atmosphere are used, alihough the latter is 
now the more popular. Partially burnt coal gas is 
the atmosphere normally employed, and is produced 
in a simple burner, without refinements for drying 
and removing traces of sulphur from the gas. The 
cost of the atmosphere in this case can be as low as 
2d. to 3d. per ton of metal annealed. Removal of 
sulphur is essential when the gas comes into contact 
with the furnace heating elements, but with the 
Griinewald process this is not the case, and it is 
therefore merely a question of the effect of a trace of 
sulphur on the charge, and in the case of mild steel 
this is negligible. The normal practice is to purge 
the pot before it is put into the furnace, maintaming 
a flow of from 50 to 100 cubic feet of gas per hour 
during the heating period, and to cool with a pesitive 
pressure, but with no gas flow. 





FIG. 32—GRUNEWALD BRIGHT ANNEALING INSTALLATION-—G.E.C. 


described in our issue of March 27th, 1936, but while 
the original process using the method of preventing 
oxidation by applying the principle of the fruit- 
preserving jar to the annealing furnace has proved 
satisfactory for bright annealing. both ferrous and 
non-ferrous metals, experience has shown that in 
certain application¢ advantages are obtained Ly the 
use of artificial atmospheres, and the modified 
process has therefore been developed. The rolling 
or drawing lubricant on the charge to be bright 
annealed has been found to introduce difficulties, 
and while the use of a different lubricant may give 
improved results, it is to be remembered that the 
choice is governed by its suitability for the rolling 
or drawing process and not by the subsequent 
annealing. 


it cannot as a rule be applied in practice. Another 
method is to remove the air from the pot prior to 
the heating period by the use of an artificial atmo- 
sphere, in accordance with the modified Griinewald 
process. 

Any of the usual atmospheres used for bright 
annealing can be employed im connection with this 
process, and on account of the perfect sealing device 
it is possible to limit the total volume of gas per 
charge to a relatively small amount, so that when the 
work demands it the employment of an expensive 
gas, such as cracked ammonia, can be employed 
economically. Artificial atmospheres can be used in 
different ways. The pot can simply be purged of air 
in accordance with the original process, and the final 





cooling under a partial vacuum is then Leing carried 


When annealing medium and high carbon steels, 
decarburisation and possibly carburisation have to 
be considered. With the standard Griinewald process 
there is no difficulty in anncaiing carbon steel strip 
and wire without decarburisation, but when it is 
necessary to use an artificial atmosphere to overcome 
any discoloration due to the cracking of vaporised 
rolling lubricant, the choice of the atmosphere has 
to be considered from the point of view of decar- 
burisation. When the annealing temperatures are 
below 700 deg. Cent., coal gas can be employed with- 
out risk of decarburisation of the charge, and with 
higher temperatures cracked or burnt ammonia are 
suitable, but in the interests of economy the latter is 
usually recommended. 





Other applications of the furnace are the bright 
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annealing of tin-plate and non-ferrous metals, mclud- 
ing copper and bronze, brass and other zine-containing 
alloys. 

METALECTRIC FuRNACEs, Lib. 

The latest design of Russ crucible furnace (Fig. 33) 
tor melting aluminium and light metal alloys is one 
of the exhibits of Metalectric Furnaces, Ltd., of 
Cornwall-road, Smethwick, Birmingham. It is 
designed for lip axis tilting by means of an electric 
motor drive. The furnace is composed of fabricated 
steel and the patented nickel-chrome wire heating 
elements can be removed and replaced whilst the 
furnace is under heat. The capacity is 50 Ib. and the 
kW rating 25. Another furnace shown is the re- 





Fic. 33—Russ CRUCIBLE FURNACE—METALECTRIC 


circulating atmosphere vertical furnace (Fig. 34), 
which incorporates the firm’s patented heavily con- 
structed twisted blade recirculating fan for causing 
the air to circulate through the container and between 
it and the chamber wall vid the heating elements to 
ensure an efficient transfer of heat. The furnace is 
for tempering steel parts, &c., and for the annealing 
and hardening of aluminium and light alloys. It has 
a heavy fabricated steel case with a toggle-operated 
type swing lid. The 25m. diameter by 32in. deep 
nickel-chrome basket is removable. The rating is 
35 kW. 

A portable furnace of the firm’s latest design is 
claimed to incorporate many improvements. Apart 
from the front plate and door, which are composed of 
heat-resisting cast iron, the furnace is fabricated 
throughout. The rising and falling counterbalanced 
door is operated by a treadle, overhead gearing, and 
balance weight, and the headroom required by the 
furnace is claimed to be reduced to a minimum. At 
the rear of the furnace is a contactor door switch 
which makes the furnace completely self-contained. 
Sill platforms are provided for holding the work prior 
to charging, and a bar is arranged across the front of 
the furnace to form a support for the operator’s 
tongs. The dimensions of the furnace are 24in. and 
18in. by 12in. and the rating 18-20 kW. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, LTD. 


The meter testing equipments exhibited by 
the Metropolitan-Vickers Electrical Company, of 
Trafford Park, Manchester, incorporate all the latest 
improvements, including features designed to meet 
the requirements of the Electricity Supply (Meters) 
Act, 1936. A special feature is the building in of 








multi-range sub-standard current transformers, with 
provision for their easy removal when they have to 
be sent for testing and certification to the N.P.L. 
Another special point is that the controls are accessible 
to the operator, and within easy reading distance of 
the instruments. Single and polyphase meter-testing 
equipments are on view. The latter is demonstrated 
in use for the calibration and testing of meters as 
now carried out in corporation and electricity supply 
companies’ test-rooms for compliance with the hlec- 
tricity Commissioners’ requirements. 

The typical polyphase meter-testing equipment 
shown in Fig. 35 provides for testing and adjusting 
single and polyphase meters up to 1000 amperes at 
500 volts, and has a capacity of 2 kVA. It com- 





prises load transformers and control gear for supply- 
ing a three-phase variable current circuit, a three- 
phase variable voltage circuit, each separately 
adjustable on each phase, and a set of three three- 
phase fixed current circuits for starting current tests. 
The apparatus is mounted upon a welded structure the 
lower part of which forms a rigid bench with a hard- 
wood top, suitable for the accommodation of portable 
sub-standards, &c. Sheet steel panels close the ends 
of the structure and that part of the front not occupied 
by the three control panels, whilst an expanded metal 
screen provides for ventilation at the back. At one 
end of the structure switchboard pattern measuring 
instruments are mounted on a hinged metal panel. 
The control panels which carry the switches, fuses, 
selectors, and other control devices are composed of 
black enamelled “ebony Sindanyo.” The phase 
shifter adjusted by a hand wheel, and mounted on a 
wooden stool can be connected at either end of the 
main structure by a plug-and-socket connector. 
At the output end is a test rack for supporting a 
large number of meters during testing operations. 
It is a welded steel structure, and the lower part 
forms a table with a wooden top and below it are two 
drawers with locks. 


THe Mavirra Drarrinc MACHINES, Lrp. 


A new draughting machine, shown on the stand 
taken at the Fair by the Mavitta Drafting Machines, 
Ltd., of Anchor Works, Park-road, Aston, Birming- 
ham, is specially made for the use of left-handed 
draughtsmen. The machine is in every way similar 
to the standard draughting machine which we illus- 
trate in Fig. 36 herewith, except that certain of the 
parts are made of the opposite hand, so as to enable 














FIG. 35-2-KVA TESTING EQUIPMENT—METROVICK 





the machine to be mounted on the right-hand side ot 
the board. 

The framework links on the machine are of stee! 
tubular construction, with adjustable ball-bearing 
joints. When used with an adjustable draughting 
table, as shown in the illustration, the machine is 
supplied with a balance weight. Angle poise lamps 
are supplied for fitting either to the horizontal or the 
vertical machines. The back plate, on which the 
graduated quadrant and rules set at right angles arc 
mounted, is made from steel and is provided with a 
number of tapered holes. A spring-loaded contro! 
lever actuates a tapered plunger, which fits into one 
or other of these holes, thus providing an automatic 
positive location every 15 deg. for the quadrant. 











FiG. 34—RECIRCULATING ATMOSPHERE VERTICAL FURNACE—METALECTRIC 


Intermediate positions can be found from the gradua- 
tions and the quadrant set thereat by means of a small 
clamping lever. Separate adjustments are provided 
for each of the rules, so that they can be set square to 
each other and set over in order to square up with an 
existing drawing which is not mounted quite square 
on the board. The quadrant is made from nickel- 
silver and all the bright parts are chromium plated. 
The draughting table illustrated is of straightforward 

















FIG. 36—-DRAUGHTING MACHINE—MAVITTA 


construction, embodying counterbalance weights so 
that good balance is provided in whatever position it 
may be set. No extra floor space is required for any 
angle of the board. 


3ROOKES (OLDBURY), Lirv. 


On the stand taken by Brookes (Oldbury), Ltd., of 
Oldbury, Birmingham, at the Faimare to be seen two 
types of guillotine shearing machines. The first, 
which we illustrate in the accompanying engraving, 
Fig. 37, is of the overhead double geared type, with 
a capacity of 6ft. by }in., mild steel. The cast iron 
end frames are reinforced in the tension members 
with tie bars made from 3 per cent. nickel heat- 
treated steel, shrunk in position. Extending below 
the table level are the guides to the beam. This 
arrangement, which is similar to that adopted for 
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the ‘‘ Regent ’’ undercrank model, described below, 
provides a long bearing for the beam. The crank- 
shaft is carried in four bearings, two of which are 
incorporated in the end frames and the other two 
fixed to the heavy bridge which spans the end frames 
at the top of the machine. The bearings being fitted 
with caps, the crankshaft can be easily removed, if 
necessary-—an advantage from the maintenance point 
of view. 

Both pairs of reduction gears are machine cut, 
the spur wheels being made from steel castings 
and the pinions from steel forgings. An electric 
motor, mounted on a bracket on the top of the left- 
hand end frame, effects the drive to the machine 
through link belts. Provision is made both for ten- 
sioning the belts and ensuring that their alignment 
is correct. 

The motor drives directly on to a shaft working in 
heavy roller bearings. This countershaft, running at 
a comparatively high speed, enables a fly-wheel of 
minimum size and weight to be used, and, further- 
more, the arrangement is such that no other parts 
than the intermediate countershaft span the end 
frames at the back of the machine, resulting in 
increased accessability to the back of the machine. 
The bearings for the intermediate shaft are gun- 
metal bushed and provided with oil ring lubrication. 

For gripping the plate during the cut, a powerful 
hold-down is provided, operated by timed cams on 
the crankshaft so that it comes into action in advance 
of the actual eut. Each of the contact pins on the 
hold-down gate is individually compensated by 
heavy rubber buffers, which are claimed to give a 
similar advantage to that obtained by using pneu- 
matically or hydraulically operated hold-downs, 

The machine is provided with gauging equipment 
suited to the heavy type of work for which the shears 
are designed, and a new pattern locking device is 
fitted on the back gauge which is claimed to be very 
reliable in action. The blades are provided with 











drive; also a finger guard is fitted, which can be 
adjusted in a vertical or horizontal direction, or can 
be varied as to its angular position. 

The second machine, which we illustrate in Fig. 38, 
is a “Regent” undercrank guillotine shearing 
machine, with a capacity of 4ft. by 4in. mild steel. 
It is provided with a positive cam hold-down and 
is arranged for direct electric motor drive. The motor 
is mounted on an adjustable bracket over the counter- 
shaft unit, an arrangement which reduces the overall 





on the face. In addition to these rules, a squaring 
arm is fitted, which has an adjustable straight edge, 
so that it can be maintained square with the cutting 
edge of the blade. 


JoHN THompsoN (ENGINEERING) Company, Lip. 


On the stand of the John Thompson (Engineering) 
Company, Ltd., there is shown a wide range of 
exhibits, some of them working 
manufactures 


representing the 


of the associated companies, John 











Fic. 39—MECHANICAL 


dimensions. The machine has been equipped with 
several special gauging fittings, including a duplex 
screw-operated back gauge which is provided with 
means for working the screws either together or 
independently. This feature enables the back gauge 
to be quickly brought up to a roughly correct position, 
and afterwards finally adjusted to finer limits. A 








Fic. 37—DOUBLE-GEARED GUILLOTINE SHEARS—BROOKES 


both vertical and horizontal adjustments, so that 
they can be correctly reset after regrinding. Fitted 
to the machine is the “ Regent” roller key clutch, 
with an automatic release at the top of the stroke 
and with provision for preventing repeating. Guards 
are provided for both sets of gears and for the motor 











graduated setting rule is used for setting up the back 
gauge from the front of the machine. Graduated 
rules are also provided in the two front extension 
arms to work in conjunction with the straight-edge 
front gauge. Provision is made for setting these 
rules back to zero after the blade has been reground 





FIG. 38—UNDERCRANK GUILLOTINE SHEARS—BROOKES 








STOKER—THOMPSON 


Thompson (Wolverhampton), Ltd., John Thompson 
Water Tube Boilers, Ltd., John Thompson (Dudley), 
Ltd., John Thompson (Triumph Stoker), Ltd., and 
James Neilson and Son, Ltd., Glasgow. One of the 
outstanding items on the two large stands is the John 
Thompson “‘ C ”’ type stoker, working in conjunction 
with a submerged ash conveyor. Typical views of 





Fic. 40—SUBMERGED ASH CONVEYOR—THOMPSON 


the stoker and conveyor are reproduced in Figs. 3% 
and 40 herewith. The ‘“‘C” type stoker represents 
the firm’s latest production, and special features of 
the design are the unit construction, the sectional 
linking, and outboard rear bearings. It is designed 
to work with natural, induced, or foreed draught, and 
can be made up to a width of 18ft. as a single stoker 
or 36ft. as a twin stoker. The control of the air is 
effected by cast iron vanes or valves, giving positive 
control to the whole of the grate area. The control 
is within 8in. of the fuel bed, and allows the bulk air 
supply to be provided at an even pressure close to 
the chain, thereby avoiding uneven air pressures 
caused by wire-drawing. The air valves are operated 
by a worm and wheel which is placed at the side of 
the stoker, and is directly coupled to the shaft, which 
operates each section of the grate. The driving is 
done by an eight-speed gear-box, connected to the 
front sprocket shaft by couplings. The box is 
mounted on four wheels, and all gears are well 
lubricated and run in oil. A spring-loaded slipping 
clutch is provided. 

The submerged ash conveyor can be supplied to 
meet almost any requirements in length up to over 
300ft.. At a normal speed of Ift. per minute dis- 
charges up to 3 tons per hour can be obtained, with a 
driving power of about $ H.P. per 100ft. of conveyor. 
Being water sealed, dust, it is claimed, is entirely 
eliminated. The conveyor consists of a special rubber- 
covered belt, which is formed into a trough shape 
by means of guide wheels on the carrying side. From 
the ash hoppers the hot ashes drop through extension 
chutes, and are quenched before they reach the surface 
of the carrying belt, as the bottom of the chutes is 
carried below the water level. As the carrying or 
troughed side of the belt is water borne, the power 
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required to drive it is reduced. As the belt is con- 
tinuously in motion, a steady delivery is obtained, 
which can be varied by increasing or slowing down the 
speed of the belt to meet fuel and load conditions. 
It has been found by tong experience that the life 
of a rubber belt running constantly under normal 
conditions may exceed five years. The power taken 
by a standard conveyor arranged to deal with ashes 
in a basement and deliver them over a length of 
!20ft. to an overhead ash storage bunker, running at 
full capacity, is less than 1 H.P. 

Other exhibits include examples of the firm’s super- 
economic boiler and Triumph stoker, already described 
and illustrated in our issue of October Ist last. There 
are several examples of the Thompson fusing weld- 
ing process for boiler drums and pressure vessels, 
carried out in accordance with Lloyd’s Register of 
Shipping requirements for Class I fused welded pres- 
sure vessels. A fine specimen of a heavy pressing is 
the dished end of a chemical vessel with a designed 
working pressure of 900 lb. per square inch, which 
weighs some 4 tons and is 3}in. thick, with a diameter 
of 6ft. 6in. Among the boilers is a model of ** Beta ” 
type water-tube boiler, manufactured by John 
Thompson (Water Tube Boilers), which firm is, we 
may recall, manufacturing the La Mont boiler under 
licence. 

The associated firm of James Neilson and Sons, 
Ltd., of Alma Boiler Works, Glasgow, is showing a 
steel locomotive type boiler, with a length of 
15ft. 1ljin., and a diameter of 3ft. 9in., designed for 
a working pressure of 150 Ib. per square inch, with a 
normal evaporation of 3200 1b. per hour, which has 
been specially designed for small space and quick 
steaming with a wide range of fuels for laundries, 
saw mills, and other industrial services. 

The exhibits of John Thompson (Dudley), Ltd., 
include an example of a boiling pan made in stain 
less steel and a vertical retort for processing of food- 
stuffs, which can be supplied with air and pressure 
water-cooling systems and temperature equalisation 
and control. 


FRANK WIGGLESWORTH AND Co., Lrp. 


A new device for providing a variable speed drive 
by means of vee belts is shown on the stand taken 
by the makers of the well-known Texrope drive, 
Frank Wigglesworth and Co., Ltd., of Shipley, 
Yorks. The arrangement, which is illustrated in 
an accompanying engraving, Fig. 41, is known as 
the Vari-Pitch Texrope drive, and simply consists 
of a Texrope drive having one or both pulleys arranged 
to permit adjustment of the grooves, thus providing 
a variable pitch for the belts. The arrangement 
permits of a speed variation of from 10 to 33 per 
cent. per pulley, according to the size of the belt and 
pulley, and is available in capacities from 1 to 60 H.P, 
or larger. 

Made in two sizes, the drive provides either a 
fully automatic speed adjustment, controlled by a 











Fic. 41—VARIABLE SPEED DRIVE—WIGGLESWORTH 


hand wheel which also operates a gear for sliding 
the driving motor horizontally, so that the correct 
belt cenires are maintained, or, alternatively, when 
speed changes are infrequent, or when adjustment 
is to be made while the pulley is stationary, the 
hand wheel is dispensed with and the belt is tensioned 
by a separate adjustment. In the first case, the 
chain drive seen in the illustration is connected to 
the hand wheel which also operates the horizontal 
adjustment of the driving unit. The motor is mounted 
on four ball bearings which are totally enclosed and 
lubricated, thus providing a travel of the base in a 
straight line, with little sliding friction. A feature 
of the groove-adjusting mechanism is that each 
member of the groove plates moves when a speed 
adjustment is made, so that the ropes are always 
in a direct line with the driven pulley. The groove 
adjustment on the stationary type is effected by 
loosening @ set screw, adjusting the pitch diameter 
as desired, tightening the set screw, and then restoring 
the proper belt tension by means of the usual 
adjustment. 

Another exhibit of interest on the stand is a Texrope 
made of special oil-resisting rubber. The particular 
single belt shown is stated to have been in use con- 
tinuously in the makers’ works for 1800 hours 
running at a speed of 5000ft. per minute, transmitting 
about 3 H.P. under oily conditions. As far as we 
could see, it had suffered no ill effeets under the test. 





Also to be seen is the ** Eleard ” flexible spring coupl- 
ing, of which the construction is shown in the engrav- 
ings herewith Figs. 42 and 43. It is claimed for this 
coupling that flexibility and misalignment are treated 
separately and that it is the only type of coupling 
which has separate members for absorbing shock 
and for compensating for misalignment and end play. 
As can be seen in the engravings, the flexibility is 
obtained by means of packs of springs which transmit 
the drive from one half of the coupling to the other. 
Misalignment of the shafts on which the coupling 
is mounted is compensated for by means of the 
specially shaped gear teeth, both external and 
internal, at the outer ends of the coupling. It is 

















Fic. 42—FLEXIBLE COUPLING—WIGGLESWORTH 


claimed that they are so designed as to allow for the 
shafts being out of line or out of level, or both at 
the same time. As the flexing portion of the coupling 
is relieved of stresses caused by misalignment, it 
is stated that an equal load is maintained on each 
of the sets of springs. 

The couplings are made from parts which are 
jigged during manufacture and therefore are inter- 
changeable, and are readily assembled or dismantled. 
Both shafts can be lifted vertically out of their 
bearings, while the casing can be supplied split 
longitudinally for use when end room is limited. 
A certain amount of space is required for drawing 
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Fic. 43—ELCARD COUPLING—WIGGLESWORTH 


back the covers on the type which is shown in 
Fig. 43. 
JAMES NEILL AND Co. (SHEFFIELD), Lip. 


In addition to the well-known “ Eclipse ” hacksaw 
blades and frames, which are shown m a range of 
types and sizes on the stand taken by James Neill 
and Co. (Sheffield), Lid., the firm is showing and 
demonstrating its range of non-electric magnetic 
chucks. To this range, consisting of four sizes of the 
rectangular type and two circular models for use on 
lathes and various types of grinding machines, has 
now been added a smalicr model, known as the 
Eclipse ** Minor chuck, which is: illustrated in 
Fig. 44 herewith. This model is intended for 
handljing smali parts and can be used directly on the 
machine table, with a magnetic chuck, on the bench, 
or in the hand. It measures 5in. by 2}in. by 24in., 
and has two separate magnetic faces—one with a 
close arrangement of poles for the accommodation 
of a group of small parts or for thin material, whilst 
the oiher has a central pole arrangement in order to 
deal efficiently with heavier sections. Provision is 
made in the switching arrangement for energising 
the faces separately or together as well as leaving 
both in the de-energised state. As Gan be seen in the 
illustration, the side plates are provided with finger 
grips, so that the chuck can be used as a hand chuck 
for finishing, buffing, or polishing small thin articles. 

One of the chief advantages claimed for this type 
of chuck is that, having no electrical connections, 
it can be considered purely as a mechanical device 
and as an integral part of a machine tool, rather than 
an electrical accessory. The magnets are made from 
nickel aluminium and are stated to maintain about 
five times more energy than would be obtained from 
similar tungsten magnets; also their retentive pro- 
perties are up to fifteen times greater than those 
associated with old types of the horseshoe form. 





In the larger sizes of chuck all the inner poles on the 
chuck face are of the same polarity. The top face 
forms the outer pole of opposite polarity. By means 
of this arrangement all the magnets in the chuck can 
concentrate their magnetism on any workpiece 
which bridges an inner to an outer pole. As all the 
poles are made from high permeability steel the 
maximum flow of the magnetic flux is said to be 
assured. The control lever renders the work-holding 
surface either energised or de-energised by means 
of displacing the permanent magnet unit relative 
to the pole pieces with a simple excentrie movement, 
thus short circuiting the magnetic flux within the 
ehuck itself when the chuck is to be de-energised. 
The control arrangement on the ‘“ Minor” chuck 

















Fic. 44—MAGNETIC CHUCK-—JAMES NEILL 


works in a similar manner. The chucks are of simple 
construction, with only two wearing parts, which 
are packed with grease. During the final assembly 
all the joints are sealed, thus preventing coolant 
entering the chuck if it is subsequently used in wet 
grinding processes. 

JOSEPH RHODES AND Sons, Lrp. 

We illustrate in Fig. 45 herewith the latest design 
for a geared open front power press, exhibited at the 
Fair by the makers, Joseph Rhodes and Sons, Ltd.., 
of Wakefield. This machine is fitted with a new type 
of hydraulic drawing mechanism, known as _ the 
“Simplex” drawing device, for drawing heavy 
material into seamless cups. With these machine 
the tie bars have a straight pull and they are fitted 
with distance pieces, and swivel upwards out of the 








Fic. 45—-POWER PRESS—RHODES 


way when not in use. The rigidity of the frame is 


claimed to be increased considerably by means of 


the horizontal bars placed across the front of the 
machine. The press shown exerts a maximum 
pressure of 90 tons with a stroke of 3in. and has an 
adjustment for the ram of 2}$in. A larger model, 
with a maximum pressure of 120 tons, is available. 
Also on view is an automatic “ Stagger ” press for 
stamping sheets in zigzag fashion, which is shown 
fitted with a new automatic feeding arrangement. 
Hitherto the sheet has been fed into position by hand, 
but the machine is now fitted with an air-operated 
device which places the sheet automatically in position 
for stamping. The device comprises two air-operated 
suction pads which lift the sheet off the stack and 
place it in the machine grippers. After the sheet is 
stamped the scrap is ejected and the feed slide returns 
automatically to the normal position so as to receive 
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the next sheet. The device forms a separate unit, 
which can be readily attached to any existing stagger 
press. Deep-drawn stampings can be produced on 
the heavy model of the firm’s automatic press as 
readily as ordinary shallow work if the machine is 
fitted with the drawing device mentioned above. In 
addition to stamping blanks—lids, bottoms, and so 
forth, for the tin canister trade—these automatic 
presses are widely used in the electrical industries, 
the sheet metal toy trades, &c. 

Another machine shown by the firm which incor- 
porates novel features.is a shearing machine in which 
the hold-down plate works by air pressure. The 
control treadle for the machine actuates the mech- 
anism in two stages, the first of which only operates 
the hold-down and is therefore entirely independent 
of the cutting action of the machine ; that is to say, 
the moment the treadle is depressed to start a cut 
the air valve is opened, causing the hold-down to 
grip the sheet immediately, before the crank starts 
to rotate. Further pressure on the treadle starts the 
rotation of the crank. In previous designs the hold- 
down was operated by spring pressure. It is said that 
the new arrangement enables the operator to release 
the sheet for readjustment, if necessary, after an 
initial operation of the hold-down. Another innova- 
tion is the fitting of built-in lights, which give a 
direct illumination of the cutting edge of the blade 
for line cutting. 


JoHN Mirus anp Co. (LLANIDLOES), Lrp. 


On the stand taken by John Mills and Co. 
(Llanidloes), Ltd., of the Railway Foundry, Llanid- 
loes, Mont., there is to be seen a 50-ton portable 
hydraulic press, of which we reproduce a view in 
the accompanying engraving, Fig. 46. These 
machines, of which a range is made in sizes from 
10 tons to 100 tons capacity, are especially suitable 
for reconditioning colliery arches and steel pit tub 
sections, and bending or straightening track rails. 
The machine illustrated is fitted with a built-in 
drive, with a 5 H.P. electric motor. Alternatively, 
they can be driven by compressed air or water power. 
The drive is taken to an “ Oilaulic ” hydraulic pump, 
made by the firm, which provides the pressure for 
the ram. The pump is capable of generating pressures 
up to 2 tons per square inch at a speed of up to 
1500 r.p.m. Interchangeable dies fitted to the 
machine enable all types of section to be dealt with 
in an efficient manner. 

The ‘ Qilaulic”’ pump is a unit which can be 
controlled either by means of a variable-speed motor 
or by means of valve gear incorporated in the pump 
casing. Pressure is generated by reciprocating 
rams and the wearing parts of the pump are con- 
structed of alloy heat-treated steel, the pump body 
being made in chrome-molybdenum steel and the 
ram of chromium-carbon steel. All the revolving 
parts are carried in roller bearings and all the working 
parts are totally enclosed. As fitted to the press 
illustrated, the pump is controlled by means of a 
hydraulic valve, operated by means of a single lever. 

There is also exhibited a self-contained general- 





from 12m. to 2000m. Loop and vertical aerials, 
telephones, calibration charts, batteries, &c., are 
contained in the lower compartment of the cabinet, 
which measures 25in. by 16in. by 14in. The measur- 
ing set itself occupies the upper part of the cabinet. 
A superheterodyne circuit is employed with a single 
tuned signal frequency circuit, heptode frequency 
changer, separate triode oscillator, four intermediate 
frequency amplifying stages at 450 ke.p.s., combined 
diode rectifier and triode D.C. amplifier with 





facilitate the complete atomisation of the oil fuel 
or gas being used. In place of specially shaped 
bricks the furnace is rammed with powdered refrac- 
tory material, producing a homogeneous solid lining 
throughout the furnace, without joints. When 
relining the furnace it is only necessary to insert 
a former and then the furnace is said to be able to 
be relined rapidly by unskilled labour, thus dispensing 
with special brick-setters and specially shaped bricks. 
Another feature is the heavy steel plate casing, which 




















FiG. 47—RADIO FIELD STRENGTH AND NOISE MEASURING SET—BELLING 


the indicating meter in the anode circuit, and an 
intermediate frequency oscillator for the reception 
of C.W. signals. Attenuators, calibrated in db 
steps, are provided in the intermediate frequency 
amplifier. The uses of the set include (1) the measure- 
ment of radio frequency noise voltages, (2) the 
measurement of radio frequency and _noise-field 
strengths, (3) the reception of C.W., IL.C.W., and 
telephony, with and without automatic gain control, 
and (4) approximate direction finding with screened 
and balanced loops. 


MONOMETER MANUFACTURING CoMPANyY, LD. 


On the stand taken by the Monometer Manufactur- 
ing Company, Ltd., of Savoy House, 115-116, Strand, 
London, W.C.2 is to be seen a comprehensive range 
of metallurgical furnaces and equipment. An oil- 
fired alummium bale-out furnace and a central 
axis tiltmg furnace, with graphite crucibles, are 
shown in operation. We illustrate in Fig. 48 a new 
design of melting furnace for the handling of all 
grades of light metals, copper alloys, bronze, and 
other non-ferrous metals in quantities. This furnace 
is of the central axis tilting type, the action of which 
is effected through bevel and worm gears, as shown. 




















FiG. 46—PORTABLE HYDRAULIC PRESS—MILLS 


purpose vertical press, which is made in five sizes 
for pressures ranging from 2 to 60 tons. These 
machines are suitable for arboring, push broaching, 
bushing, straightening, and so forth. Fitted to 
the machine is an “ Oilaulic ’”’ pump, similar to the 
type described above, for obtaining the hydraulic 
pressure. This pump works in conjunction with 
a low-pressure pump for taking up the idle or 
approach stroke of the ram. 


BELLING AND LEE, Ltp. 


An exhibit of interest to communication engineers 
is the “all-wave”’ radio field strength and noise- 
measuring set (Fig. 47) manufactured to the design 
of the Post Office Engineering Department, Dollis 
Hill, by Belling and Lee, Ltd., of Cambridge Arterial- 
road, Enfield, Middlesex. It has a continuous range 





A side platform is arranged for the convenience of 
charging, inspecting the metal, and mixing. One 
of the principal features is claimed to be the entire 
elimination of contamination of the metal with the 
gases being used for melting purposes, since the 
furnace is entirely enclosed up to the top charging 
chamber. The spent gases are taken away adjacent 
to the top of the furnace, midway between the 
crucible and the auxiliary muffle ring connecting 
the crucible to the top of the furnace. This muffle 
forms a sealed joint. 

The air supplied to the furnace is taken round the 
upper portion for preheating purposes and then passes 
out of the burner proper. This arrangement is 
said not only to assure more rapid and efficient 
melting, without a chilling effect on the crucible, 
but also to reduce the fuel consumption and to 


is guaranteed not to warp or distort during wear, 
thus keeping its correct shape when it is found 
necessary to reline the furnace. This particular 
furnace is suitable for 750 lb. of light alloys, 1 ton 
of copper bronze, or up to about 15 ewt. of special 
iron alloys. 

Other exhibits include a non-carbonising lubricat- 
ing flux, known as “ Monolube,”’ which can be used 
for the lubrication of all hot parts, particularly those 
of typecasting and composing machines, and also 
the “‘ Monard ” hardening compound, which consists 
of a fine powder which is sprinkled over the parts to 














FIG. 48—MELTING FURNACE—MONOMETER 


be surface hardened. ‘The parts are then replaced 
in the open-hearth furnace for about two minutes 
and quenched in the usual manner. It is claimed 
that a glass-hard case, with a clean finish, is produced. 


(To be continued.) 








THE INSTITUTE OF METALS. 


THE first award of the Institute of Metals Medal will be 
made to Sir William H. Bragg, O.M., P.R.S., an honorary 
member of the Institute, at 7.30 p.m. on March 8th, at 
the London meeting. Offered by the Mond Nickel Co., 
Ltd., for award by the Council, the medal—in platinum— 
is given for outstanding services to non-ferrous metal- 
lurgy, whether on the practical or scientific side, without 
restriction of nationality or membership of the Institute. 
Following the presentation of the medal, the retiring 
President will induct into the chair the President-designate, 
Dr. C. H. Desch, F.R.S. (Director of the Department of 
Metallurgy, the National Physical Laboratory, Tedding- 
ton), and at 8.15 p.m. Dr. Desch will deliver his presidential! 
address on ‘** A Chemist’s View of Metallurgy.” 








AMERICAN Rartway Returns.—During 1937 the Class | 
railways of the United States reported a net operating 
income of just over 590 million dollars, as compared with 
about 667 million dollars for the previous year. Operating 
expenses for the year amounted to over 3119 million 
dollars, as compared with 2930 million dollars in 1936. 
Twenty-three railways failed to earn their expenses and 





taxes during the year. 
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Letters to the Editor. 


We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


FRICTION OF ROTATING DISCS. 

Str,--The horse-power absorbed in friction by a smooth 
plane dise of diameter d and zero thickness (f= 0) rotating 
at m r.p.m. in a fluid of density 9 and viscosity p is given 
by the well-known dimensional equation 

H.P.g =a(pnd*jp) (penta) 2. 2 .-. . 
in which @ and 6 are experimental constants. 

In order that the results obtained from friction experi- 
ments’ on plane discs of finite thickness may be (1) 
accurately correlated. and (2) correctly applied in the 
estimation of the friction H.P. absorbed by fan, turbo- 
compressor, centrifugal pump and steam turbine discs, 
both the experimental and the practical “‘ shaped ” forms 
of dise should first of all be reduced to an “* equivalent 
plane disc’ of diameter d and zero thickness before 
equation (1) is used. 

The following close approximations were recently 
derived by the writer in the course of a disc friction analysis. 
They are put forward as meeting the double requirements 
of correlation and design. 

Case 1.—Plane disc diameter @,, thickness ¢ on shaft of 
diameter ds. 


Here 
1-8#\\5 4 
a=[ (a,te(t **) ~<a |’ gear 
LP d, } 


in cases where d; is less than d,/3 and ¢ is less than 
i,/20, the following simpler approximation holds 


d=d,+t 2 oveMveann gerd) 


Case 2.—Fan, turbo-compressor, and centrifugal pump 
impeller dises. 

Here 
aS —d,* \ 


ly “ * 
d= [; (1-5a,°+d,.°-2-5d,°)+- | — 
2\ 1 : ( sma. 


(ad, —d.5 p + 14 
a ——— +5 (th +t) dt + lO ts dy? | . (4) 


Fig. (a) illustrates this case. 
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Case 3.—Steam turbine impulse discs with one, two, 
or three rows of blades. is 
The following expression covers all three turbine cases. 


Fig. (6) gives the symbols. 


ane 4 d,5—d,5 d,>—d,§ 
d=|- 541 q5 9¢5)4 [ 2 t) + (=) 
Ae ds a) ( sin % sin § 


id 5\ 5_§q5 ’ 
eae ) ape (“—¢ ) + (a,+4 +!) "as 
sin sin 6 2 


<j get By 1} 
. dy+t,+ 3) — 15° + (dy? —d5°) + 2-5 (t+ ty) dy’ 7 (5) 
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In the two-row wheel ¢;=¢,, and d,=0. 
In the single-row wheel d,=d,, and t,=t4=dy=0, 


In the case of impellers with small eyes, the effects of 
ds, d,, d, are small, and (4) may be written 


ERP LENS “i ui 11! 
<7 [5 (32) tT (Ss +8 (hth) q,* nis (OM) 


Also with turbine wheels having slender shafts (5) takes 
the form 


} [3 ' ( d,5 ) ( d,® ) (=e) , (‘= ray 
~L2? Asin «& sin 8 "\' sin y sind / 
t.\5 : 5 
(a, +e,+ 2) ds + (a,+ ty +s) 


h 
deb + (ddd) +2-5 (t,t) yt | . (5a) 
G. G. McDonatp. 
The Engineering Department, 
The University, Glasgow, W. 2. 
February 19th. 








Stiffness or Flexure Testers. 


A group of new machines for making and recording 
stiffness or flexure tests on a great variety of materials 
in the form of thin sheet, strip, rod, and wire, made by 
the Tinius Olsen Testing Machine Company, Philadelphia. 
U.S8.A., is being introduced into this country by Edward 
G. Herbert, Ltd., Levenshulme, Manchester. This kind 
of test is particularly valuable on specimens which are 
difficult to test satisfactorily by the usual tension, hard- 
ness, and ductility methods. In these machines—illus- 
trations of which are given herewith—cantilever bending, 
whereby the specimen is clamped at one end and bent 


straining principle employed. 
steadily: by electric motor and an accurate indication 
of its value, with the resulting angle of bend, is given 
continuously on visual seales. The specimen under test 
is clamped in a vice mounted ona spindle which is rotated 
by the motor or, at the operator’s option, by hand. The 
motor is quickly engaged by pressing a finger key and is 
disengaged by releasing the key. A hand erank is pro- 
vided for adjustment at the start of the test for reversing 
the vice rotation on completion of the test, or for testing 
in certain cases, at other than the usual speed. 

As the vice rotates the specimen comes in contact with 
; a bending pin or plate which is secured to the face of the 
| loading and weighing pendulum. This pin may be set 
at different distances from the centre to vary the bending 
span. The pendulum is swung on special low-friction 
bearings which are mounted concentrically with the rotat- 
ing vice, and various moment weights are provided with 
the machine which, when placed on a pin projecting from 
the pendulum face, give different capacity ranges. Each 
of these weights is stamped with the bending moment 
which it applies when the pendulum is at the maximum 
angle of its swing. At this position the upper fixed scale 
indicates 100 per cent. load. Actual pounds load applied 
at the bending pin is the load scale reading multiplied 
by the moment used, divided by the bending span in 
inches. For example, moment weights used total 10 
inch-pounds ; bending span, 2in.; load scale readings are 
percentages of 5 Ib. 

The angular deflection of the specimen from zero to 
90 deg. is indicated on a scale fixed to the pendulum face. 
The angle scale pointer turns with the vice, but may be 
moved independently of the vice for zero setting. 

The method of making a test is as follows :—First 
weight the pendulum and, if necessary,? shift, the load 





| 

















FIG. 1-40 INCH-POUNDS STIFFNESS TESTER 


scale to indicate zero. Set the bending pin or plate to 
the proper bending span. The span required is determined 
by trial and error, but in general use the shortest span 
which will permit a complete test with the moment 
weights supplied. The motor is then started and should 
be kept running throughout the test. Being mounted 
on a loosely hinged support its vibration minimizes the 
effects of friction in the weighing system. Clamp the 
specimen firmly in the vice with the centre line approxi- 
mately parallel with the face of the dial plate. If the 
specimen is slightly curved it is best to place it in the vice 
with the convex side toward the direction of rotation 
of the vice, so that the test bend is a continuation of the 


to bring the specimen against the bending pin or roller, 





by applying a load at the free end, at a fixed span, is the | 
The, load is applied | 


initial bend. Using the hand crank the vice is rotated 





When contact is just made a light set in the housing to 


the right of the dial plate will start flickering on and off. 
The deflection pointer then indicates zero angle. For 
non-metallic specimens the light will, of course, not 
operate, and some metallic specimens, because of corrosion, 
dirt, &c., may not make sufficient contact to indicate 
an accurate zero setting. In this case sufficient load should 
be applied to the specimen to show a | per cent. load 
reading. The angle pointer is then set to zero and the 
subsequent load readings are reduced by one division 
The motor engaging lever is held down until tle test is 
completed at 90 deg. bend, until fracture of the specimen, 
or until the bend angle or load decided upon for the test 
is reached. After making the specified bend the motor 
lever is released and the vice backed up quickly using the 
hand crank. When the load indication has again become 
zero and the light goes out the “set angle” resulting 
from the bend is indicated by the deflection pointer, In 
testing brittle specimens the load reading at fracture 
should be observed. Then the pendulum should be 
swung back by hand to indicate this load reading and the 
corresponding angle should then be read. This procedure 
is recommended in view of the fact that it is difficult 
for one operator to ‘‘ catch’? both load and angle readings 
at the instant of fracture. 

No recording devices or maximum load indicators 
are fitted to the machine of 40 inch-pounds or less, because 
the unavoidable . friction caused would impair the 
sensitivity of the instruments. In testing annealed steel 
where “ yield”’ takes place quickly the best results are 
obtained as follows :—At the moment, readily observed, 
when yield takes place, stop the machine and allow the 
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Fic. 2—5S INCH -POUNDS STIFFNESS TESTER 


specimen to deform freely under the static weight of the 
pendulum. When yield deformation is complete and the 
angle is no longer increasing, engage the motor and com- 
plete the test. 

The number of readings taken and whether or not a 
stress-strain diagram is constructed depends upon how 
much information is required for comparison and classi 
fication. Brittle compositions may only require to support 
a specified minimum angle without fracture. More 
ductile materials may be classified as to strength an’! 
hardness by specifying the load at a given angle, with 
tolerances, and by specifying the set angle. 

Stress-strain curves, if required, may be plotted directly 
on cross-sectioned paper as the test progresses. Load 
scale readings are plotted every 5 deg. up to 45 deg. 
and then every 10 deg. up to 90 deg. If more convenient, 
the angle readings may be listed in advance and corre- 
sponding load readings set down as read, the curve being 
plotted later from these co-ordinates. 

The machine shown in Fig. 1 is motor driven with an 
auxiliary hand control. It is equipped with a contact 
light for zero setting and has a range from 2 to 40 inch- 
pounds of bending moment, by 2 inch-pound steps, 
the i being 2in. or 4in. The electrical circuit 
uses 110-volt, 60-cycle, single-phase current. The machine 
is 13}in. high, I4in. wide, 9in. deep, and weighs 40 lb. 
© [The machine shown in Fig. 2 is similar in principle, 
but has refinements giving greater sensitivity for testing 
very thin and flexible materials. It has a range of 0-1 to 
5 inch-pounds bending moment by 0-25 inch-pound steps. 
the bending spans being }in., }in., lin., and 2in. This 
machine weighs 201lb. and the electrical equipment is 
similar to that of the machine shown in Fig. 1. 

Another machine, not illustrated, has a lighter and 
more sensitive weighing system than that shown in 
Fig. 2. It is capable of testing paper, filament, foil. 
impregnated fabrics, very thin and flexible sheet and wire, 
and weighs 20 lb. 

The makers claim several important advantages for 
these machines, one of which is that specimens can be 
tested that practically defy other methods; tests are 
consistent in repeating on like specimens within very 
narrow limits; specimens are easily prepared, wire and 
strip received in coils can be tested without preliminary 
straightening which introduces unknown  cold-work 
effects ; the tests are adapted to research work as well 
as to production use by unskilled operators and they 
are accurately, quickly, and easily made. 








New Tro.titeysus Routes 1x Lonpon.—On Sunday, 
March 6th, six tramway routes in North London are to 
be displaced by trolleybus services. The trolleybuses 
will enter the City of London for the first time on the 
new routes which will run from Barnet and North Finchley 
to Moorgate-street, Holborn, and Farringdon-street. 
This conversion is the first stage of a scheme prepared 
by the London Passenger Transport Board to withdraw 
all tramcars north of the Thames. 
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Rail and Road. 


AMERICAN Raitways.-——During January last the 
Erie, and the Minneapolis, St. Paul and Sault Ste. Marie 
railways passed into the hands of the receiver. One- 
third of the total railway mileage of the United States 
is now bankrupt, and a number of other lines are in a 
very insecure financial position. 

Tae Norruern Trunk Roap Prian.—An inquiry is 
to be held at Skipton on March 23rd in connection with 
the proposed trunkroad between Liverpool, Preston, and 
Leeds. The building of this road will entail sixteen diver- 
sions in Yorkshire alone, and busy towns and villages will 
be avoided. Although it will end at Leeds, the new road 
will link up with the Leeds and Hull trunk road, and give 
easy access to the Great North Road. 


LIGHT SIGNALLING ON THE SOUTHERN RarLway.—The 
annual report of the Southern Railway Company states 
that colour light signalling is being installed between 
Victoria and Battersea Park Junction, and has been 
brought into use on the Brighton main line between 
Coulsdon and Purley. On the Portsmouth main line, 
colour light signals have been installed at Portsmouth 
Harbour, at Haslemere, between Havant West and 
Furlington Junction, and between Woking and Guildford. 


DeatH or Mr. 8. J. Sarsant.—lIt is with regret that 
we note the death of Mr. Samuel John Sarjant, who was 
for many years associated with locomotive engineering 
in this country and in India. He first worked in the Derby. 
drawing office of the Midland Railway, and after leaving 
that company eventually became assistant locomotive 
foreman at the Newton Heath Works of the Lancashire 
and Yorkshire Railway. In 1885 he became assistant 
locomotive superintendent on the Great Indian Peninsular 
Railway. He later became chief engineer and held this 
post until his retirement in 1915. 

More G.W.R. Rartcars.—The Great Western Railway 
Company has eighteen railcars in service, and last year 
these vehicles ran a total of nearly a million miles. The 
original intention was to use the railcars to provide 
xdditional services when traffic was insufficient to justify 
the working of a train. As a result of the increasing cost 
of operating steam locomotives the company has now 
found that considerable economies can be effected by 
replacing them by railears on certain sections of the line. 
We are informed that the company is to order twenty more 
railcars similar to those already in service. 

POPULATION AND LonpoNn TRANsPOoRT.—-When giving 
his evidence before the Royal Commission on the 
Geographical Distribution of the Industrial Population, 
Mr. Frank Pick, of the London Passenger Transport 
Board, said that, in order to justify the works covered by 
the Board’s programme, involving an expenditure of 
over forty million pounds, he estimated an increase of 
650,000 in population would be needed. When the 
present programme is completed another almost as large 
is to be undertaken, and Mr. Pick said it seemed that a 
population of twelve million would ultimately be required 
for the support of the Board’s undertaking. 


AN AMERICAN EXPERIMENTAL Rar Coacu.—The 
Atchison, Topeka and Santa Fé Railroad has recently 
put into test service an experimental “‘ pendulum type ” 
of passenger coach. Built as a two-coach articulated unit, 
the suspension system is a complete departure from 
standard practice. As described in the Railway Age, the 
coach bddy is virtually suspended from the truck, floating 
on soft vertical coil springs in a plane above the centre of 
gravity of the body. These springs permit, through hori- 
zontal defiection, all the necessary truck motion relative 
to the body, this motion being positioned and controlled 
by a pair of horizontal links, elastically restrained by 
rubber, acting between the body and the truck frame at a 





height well above the body centre of gravity. The idea | pa 


seems to be a descendant of the “‘C” springing of road 
carriages in early Victorian days. 

Stone Rarmway SLEeEPERS.—The London, Midland 
and Scottish Railway Company has presented eight stone 
blocks, each 20in. square and 10in. thick, which were 
used to support the track on the Leicester and Swannington 
Railway, to the Science Museum. This line was opened 
106 years ago and stone sleepers were used on a total 
length of 74 miles in cuttings and places where the ground 
was liable to be wet. The stone blocks were recovered 
by the company from a wall at Kirby Muxloe Station, 
near Leicester, and they will be used to support the 
track carrying the reconstructed ‘“ Novelty” at the 
Museum. The “ Novelty,” which took part in the Rainhill 
locomotive trials of 1829, had a subsequent working life 
of thirty-four years. In 1936 the L.M.S. presented to the 
Science Museum a specimen 15ft. length of wrought iron 
* fish bellied” rail designed by George Stephenson for 
the Leicester and Swannington Railway. The addition 
of these gifts to another specimen of a rail and eight 
chairs, which the Museum already has, will enable a 
complete section of original track to be shown. 


GuarRp Ratts on Motor VEHIcLES.—Suggestions have 
been made to successive Ministers of Transport that the 
danger of persons falling between the front and rear 
wheels of motor vehicles would be reduced if vehicles had 
to be fitted with some sort of side guard rail. A provision 
in this sense was included in draft Construction and Use 
Regulations, which were circulated to a large number of 
official and trade organisations in 1936. As a result, 
numerous representations were received by the Minister, 
and they showed strongly divided opinion as to the merits 
of the requirement on safety and other grounds. The 
Minister referred the whole question to the Transport 
Advisory Council, which has now reported to him its con- 
clusion that, in the light of all the available evidence, the 
compulsory provision of such guards would not be likely 
to effect a contribution to public safety which would 
justify the regulation. The Committee suggests that it 
would welcome an opportunity to consider the matter 
again at a later date when further statistics might be 
available and further technical investigation had been 
made by the Ministry and the industry. In the light of the 
Committee’s recommendations, the Minister of Transport 
has decided not to make compulsory at this stage the fitting 
of side guard rails on motor vehicles. 





Miscellanea. 





Rurat Evecrrirication.—The Electrical Research 
Association has established a co-ordinating committee to 
expedite rural electrification and the more economical 
application of electricity to agriculture. 

AMERICAN STEEL CAPAcity.—Statistics of the American 
Tron and Steel Institute show that the manufacturers 
of the United States have an annual capacity of 50,698,400 
tons of pig iron and ferro-alloys, and 71,065,540 tons of 
steel ingots. 

Beteran Coat Inpustry.—The official production 
figures of the Belgian collieries during 1936 have recently 
been issued. It is shown that during that year 27,873,160 
metric tons of coal were produced, and of this amount 
over 99 per cent. was mined with pneumatic picks and 
coal cutters. 


ADDITIONS TO THE ScrencE MusruM.—Recent additions 
to the Science Museum include a lathe made by Joseph 
Clement, who was a pupil of Bramah and Maudslay. It 
has a single bed with two sets of headstocks and tailstocks 
and is screw cutting and back geared. Mr. A. C. Jackson 
has lent a conjectural model of a Greek trireme, circa 
480 B.c. It is based on carvings found at Rhodes and at 
the Acropolis in Athens. 

TELEPHONE EXcHANGES..-At a recent dinner, the 
Postmaster-General said that orders had been placed for 
equipment for the conversion of fifty-four major telephone 
exchanges to automatic working. A further eighty would 
be put in hand during the next twelve months and 550 
small rural automatic exchanges were to be installed. The 
mobile automatic exchange, which was being developed, 
would be equipped for about forty subscribers and carry 
its own power plant. 

Tse Keryin Mepar.—lIt is announced that the Kelvin 
Medal Award Committee has awarded the medal for 1938 
to Sir Joseph T. Thomson, Master of Trinity College, Cam- 
bridge, in recognition of the services he has rendered to 
engineering science. The medal is awarded triennially 
as a mark of distinction in engineering work or investiga- 
tion of the kind with whieh Lord Kelvin was especially 
identified. The presentation will be made by Lord 
Rayleigh at the Institution of Civil Engineers on Tuesday, 
May 3rd next. 


Tue Zinc DevetopmMent Association. — We are 
informed that a new non-commercial organisation, to be 
known as the Zine Development Association, Ltd., has 
been formed with the object of giving consumers technical 
information on the methods of using zine in the building 
and other industries. The Association has offices at Great 
Westminster House, Horseferry-road, London, 8S.W.1. 
Persons with technical inquiries are invited to use the 
resources of the Association. Booklets will be issued in 
the near future giving technical data on zinc and its uses 
for different purposes. 

New Water Sorrentne PLant rok CHESTERFIELD.— 
A new type of water softening plant is being installed by 
the Chesterfield and Bolsover Water Board. Known as the 
“ Permutit ’ hydrogen sodium base water 
softening plant, it is the first of its kind to be installed in 
this country. Eight months ago the Permutit Company, 
Ltd., of London, laid down an experimental plant at 
Bolsover for the use of the Board. As this plant has proved 
satisfactory an order has been placed for a permanent 
installation. The plant reduces the total hardness of 
water from 28 deg. to 6 deg. and has a capacity of 1,000,000 
gallons per day. The cost of the plant and buildings will 
be £21,000, and the scheme will be completed by October 
3ist, 1938. 

A New Tecunicat Fum.—A 16mm. silent film, 
entitled ‘‘ Nickel Alloy Structural Steels,’ has been pre- 
red by the Bureau of Information on Nickel. e 
silent type of film has been produced to enable an accom- 
panying lecturer to amplify the film with appropriate 
remarks according to the needs of any particular audience. 
indi icati of nickel steels in 
mining, marine engineering, 
and other industries. Special sequences devoted to manu- 
facturing proeesses and outstanding engineering achieve- 
ments have been photographed with the co-operation of a 
number of firms, and the sequences include a variety of 
subjects ranging from coal mining practice to the engine- 
room of the **‘ Queen Mary.” 

Ar Rar Precautions rm Burprines.—The Building 
Centre, 158, New Bond-street, W.1, is making arrange- 
ments to open as soon as possible a new section of exhibits 
dealing with air raid precautions in buildings. An advisory 
committee, working in collaboration with the Air Raid 
Precautions Department, has been set up and the section 
will be regarded as an official centre where information 
cart be obtained on materials and appliances used in con- 
nection with air raid precautions in buildings. In con- 
junction with the section, lectures will be given on the 
latest developments in connection with various aspects of 
building practice. Information is being collected from all 
parts of Europe on what is being done by way of air raid 
precautions in buildings, and it is proposed to form a 
library of data and illustrations dealing with this subject. 

Emprree Harpwoops.—The Imperial Institute has 
issued the second edition of its handbook “‘ Grading Rules 
and Standard Sizes for Empire Hardwoods (Square-edged 
Boards and Planks) Intended for Shipment to the United 
Kingdom,” which has been prepared by thé Advisory Com- 
mittee on Timbers of the Institute. new book, whilst 
retaining the essential features of the first edition, incor- 
porates a number of suggested improvements. Among its 
new features are the following :—The addition of a new 
grade, namely, country mill stock, after first grade or 
prime and second grade in the standard grades; the 
revision in certain cases of the percentage qualifying for 
classification as first grade or prime; a new appendix 
quoting special clauses in contracting for certain timbers ; 
the addition of a statement and assessment of defects 
characteristic of specified timbers, and a revision and 
extension of the general notes to the rules and of the 
definition of technical terms ; the latter wherever feasible 
have been brought into line with the definitions adopted 
by the British Standards Institution. 





Air and Water. 


CiybDE Surpsur_pine.— During February the production 
figures of Clyde shipyards were the lowest for any month 
during the past two years. Only six vessels aggregating 
10,978 tons were launched during the month and only 
two ships of any size were ordered. 


Sarpeine Casualties puRgiInG JanuaRry.—The return 
of casualties to motor and steam ships of 500 tons gross 
register and upward issued by the Liverpool Under- 
writers’ Association for January shows that there were 
11 total and 682 partial losses during the month, compared 
with 16 total and 673 partial losses in January, 1937. 


Tue Irauran Service To SoutH Argica.—Reports 
are circulating in Genoa that the Italian Government 
has decided to increase its subsidy to the Italian Lloyd 
Triestino Line to 35 million lire. It will be remembered 
that the Government of the Union of South Africa recently 
decided to suspend the subsidy granted to the company 
for the service between Italy-and South Africa. 


MancuesterR Sup Canat.—Addressing the annual 
meeting of the Manchester Ship Canal Company, Sir 
Frederick J. West said that the tonnage of imports and 
exports carried over the waterway during the past year 
was 7,053,216 tons. Amongst the provisions for the coming 
year is £27,000 for bridges, £14,000 to be added to the 
fund for the renewal of dredging craft, and £36,000 for 
additions to the craft renewal fund. 


Tae Emrme Arm Bask Aanpd SourHaMPToN.—At a 
recent meeting of the Southampton Harbour Board, 
the chairman said that negotiations were still proceeding 
with the Air Ministry. He pointed out that the required 
guarantee that a triangular area | mile in each direction 
across the deep-water channel in Southampton Water 
would be kept absolutely clear for the arrival and departure 
of aircraft was not possible, and alternative schemes were 
being submitted. 


Suez Canat Trarric.—During 1937 all previous 
figures of traffic passing through the Suez Canal were 
exceeded. The total number of transits amounted tu 
6635, and the total net tonnage 36,491,000. Commercial 
tonnage passing through the canal increased by over 
20 per cent. The principal users of the canal were as 
follows :—Britain, 17,254,000 tons ; Italy, 5,866,000 tons ; 
Germany, 3,313,000 tons; Holland, 2,800,000 tons; and 
France, 1,820,000 tons. 

Tue Port or Lonpon.—The Port of London Sailing 
List and Shipping Guide shows that more than a hundred 
shipping companies operate regular direct services to 
over 330 overseas ports and thirty-seven British coastal 
towns from the Port of London. More than 700 ships on 

r services leave London every month on nine fairly 
well-defined routes: the Continent, Scandinavia, Africa, 
Australia, and New Zealand, North America, South 
America, Mediterranean, India, and Far East. 


ImpeRIaL Arrways Sussipy.—A recent Stationery 
Office publication states that, with the extension of the 
Empire air mail service from India to Malaya, Imperial 
Airways will receive £916,000 a year from the Govern- 
ment ; £519,000 a year will be paid from the Post Office 
for the carriage of air mails, and a subsidy at the rate of 
£397,000 will be paid from Air Votes. These payments 
have been based on estimates of revenue and expenditure 
agreed between the Air Ministry and the company. 
and the amount of subsidy will be adjusted on revision. 


Tue Port or Betrast.—At the annual meeting of the 
Belfast Harbour Board it was announced that the net 
register tonnage of vessels cleared during 1937 reached 
the record figure of 4,570,217. Seven new ships, aggregat- 
ing 41,627 tons gross, were built in the shipbuilding yards 
of the harbour estate. Work has begun on the extension 
to East Quay of the Pollock Dock, and over 100 acres 
of reclaimed land on the County Down side of the harbour 
have been laid out as an aerodrome. Further large areas 
are being levelled and drained to provide future extensions. 


R.A.F. Sration Srres.—The Air Ministry has appointed 
Professor Abercrombie as a consultant in the acquisition 
of new sites for the expansion of the Royal Air Force. The 
selection of these sites is in varying degrees governed 
by strategic and other service considerations. Within 
these limitations the Air Ministry takes into account the 
considerations affecting the interests of the community 
at large. Professor Abercrombie has been appointed to 
ensure that the best possible advice is available at all 
stages in connection with the acquisition of sites for 
stations. 

Luoyp’s RecisteR Wreck Returns.—The wreck 
returns for the quarter ended September 30th, 1937, 
show that the number of ships of 100 tons gross and over 
totally lost, condemned, &c., in consequence of casualty 
or stress of weather was forty-eight of 96,241 gross tons. 
Of these ships, five of 10,388 gross tons were British. 
During the quarter ninety-two ships of 106,453 gross 
tons were broken up, and of these thirty-six of 68,798 
tons were British owned. Of the ships lost one was 
reported missing, seven foundered, seven were burnt, 
seven foundered as a result of collision, eighteen were 
wrecked, and the remainder lost as a result of unspecified 
causes. 

Royat Are Force Prtots.—The Air Ministry announces 
that although the number of pilots required by the 
Royal Air Force during the present year, which ends on 
March 3ist next, reached the record figure of 1750, the 
whole of that number had been obtained by the end of 
January. Of the total, approximately 1300 have been 
accepted from candidates from civil life, and the balance, 
in accordance with normal policy, are selected volunteers 
from serving airmen in the Royal Air Force. The total 
number of pilots who have been entered since the expan- 
sion began in 1935 now exceeds 4500. The requirements 
of short service officer pilots for the year ending in March, 
1938, having thus been met two months before the close 
of the current year, applications are now being accepted 
from candidates in civil occupations to enter the Royal Air 
Force for training as pilots during the year beginning in 
April, 1938. The number of vacancies will be in excess 
of the 1300 taken this year. 
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THE AEROPLANE AND THE STEAM TURBINE. 


LOOKED at in a general way, an aeroplane and a 
steam turbine have very little in common. ‘Their 
functions are so different and their performances 
are judged by such ditterent standards that the 
designer of one can hardly be expected to be an 
expert concerning the details of the other. Certain 
analogies between them are, however, to be found, 
for both ultimately depend for their efficiencies 
upon the behaviour of a mass of fluid moving 
rapidly over curved surfaces. The wings of an 
aeroplane react in much the same way as the blades 
of a turbine on the fluid flowing past them, and 
experience a pressure due to similar causes. But, 
like all analogies, this one must not be pushed too 
far. There are fundamental differences as well as 
similarities between the conditions in the two casés. 
The blade of a reaction turbine has a form clearly 
akin to that of the wing of an aeroplane, but its 
transverse curvature is greater, and it has to deal 
with fluid in an expanding condition instead of at 
constant pressure, while, and perhaps more 
important from an aerodynamical point of view, 
the flow past the tip is not unrestricted as it is with 
an aeroplane wing. Sufficient similarity, neverthe- 
less, remains to justify certain comparisons being 
made. If, for example, any circumstances are 
found to have a prejudicial effect or otherwise on 
the efficiency of an aeroplane wing, it is reasonable 
to look for an effect of the same nature when a 
turbine blade is subject to corresponding con- 
ditions. Now it is found by experience that the 
lifting power of a biplane, and still more that of 
a triplane, is less per square foot of wing surface 
than that of a monoplane. Additional planes inter- 
fere with the action of a single one by disturbing 
the flow of the air past it, and thus prevent it from 
developing as great a pressure as it would do if 
alone. This is true for any spacing of the planes 





that can be adopted in practice, and the question 
therefore arises as to how far the multiplicity of 
blades in a blade ring of a steam turbine is detri- 
mental to the action of the blades considered as 
individual elements. By analogy with the aero- 
plane, it would seem that the fewer the blades in 
the ring, the greater the torque that each would 
develop from a given steam flow. On the other 
hand, with blades too widely spaced, some part of 
the steam could evidently traverse the blade ring 
without sensible deflection, and would therefore 
contribute nothing to the torque. 

There must clearly be some optimum pitch for 
blades of a given width and form, but every turbine 
manufacturer must rely on experiments to find it, 
for it is not a matter that is very amenable to calcu- 
lation. A series of investigations carried out to 
this end at the works of Messrs. C. A. Parsons and 
Co. were described by Mr. Robert Dowson at a 
meeting arranged by the Steam Group of the 
Institution of Mechanical Engineers last Friday 
evening. A small turbine, designed specially for 
accurate experimental work, was fitted with seven 
rows of fixed reaction blading, acting as nozzles, 
which remained unchanged throughout the investi- 
gations. Several rotors, each having blades of 
different pitch, were tested in this machine, the 
torque and the total steam consumption obtained 
with each being determined over a large range 
of speed. The pitch of the moving blades at their 
roots was varied from 0-19lin. to 0-382in. in the 
course of the experiments, and it was found that 
the turning force per blade increased continually 
as the pitch was increased, the maximum of the 
curve not being reached at the widest pitch that 
was tried. This was consistent with the results of 
aeroplane experiments in which it had been 
demonstrated that the lift of a biplane shows an 
increase towards a maximum as the planes are 
set further and further apart. The total torque 
on a turbine rotor is, however, equal to the torque 
per blade multiplied by the number of blades, so 
that the gain due to an increase of pitch will soon 
be lost by the reduction of the number of blades in 
action. The total torque, in Mr. Dowson’s experi- 
ments, reached a fairly definite maximum value 
at a root pitch of about 0-25in., the curve falling 
off steeply on either side of this value. The figures 
were obtained with the same ratio of blade speed 
to steam speed in all cases, so that the angle of 
approach to the running blade should be constant. 
This rendered the conditions, as far as possible, 
similar to those obtaining when an aeroplane is in 
flight, for though it might be imagined on first 
thoughts that the wings of an aeroplane flying 
horizontally were more nearly comparable with 
turbine blades held stationary in a constant steam 
blast, it must be remembered that unless an 
ordinary turbine blade is moving at speed the steam 
from the nozzle will not enter it at the proper angle. 
In this connection it is interesting to note that 
with the widest blade pitch used in the experi- 
ments the angle of approach appeared to be 
immaterial, for it was found that the steam flow 
through the turbine was unaffected by the velocity 
of the blading, being the same whether the rotor 
was held stationary or was running at any speed 
up to nearly 4000 r.p.m. For smaller pitches the 
quantity of steam passed diminished as the speed 
increased, though the quantity passing at any speed 
did not seem to be correlated very closely with the 
pitch of the blading in question. The explanation 
of the falling off of steam flow with speed, or rather 
of the increase in the quantity passing as the speed 
diminished, given by Mr. Dowson, is no doubt the 
correct one. He pointed out that at low velocity 
ratios the carry-over of kinetic energy from stage 
to stage was appreciable, being greatest when the 
rotor was held stationary and no external work was 
therefore done at all. 

Returning to the main subject of Mr. Dowson’s 
paper, the practical question raised is whether any 
better results would be obtained by spacing the 
moving blades of a steam turbine much more 
widely than is now customary. Against such a 
proposal must be set the long experience of turbine 
builders and its apparent confirmation by Mr. 
Dowson’s own experiments, which show that every 
increase in the pitch beyond Messrs. Parsons’ 
standard resulted in a lower efficiency ratio for 
the turbine. We have also to remember how small 
is the margin now existing for any appreciable 
improvement in turbine blading. On the other 
hand, if we could reduce the number of moving 
blades without thereby incurring increased losses, 
it would be all to the good. But since the fixed 
and moving blades of a reaction turbine are similar 
in their functions, any argument for increasing 
the pitch of the one would apply with equal force 





to the other. The illogicality of making any 
discrimination between them will be evident on 
considering turbines of the Ljungstrém type, in 
which both sets are moving. If, however, in 
defiance of logic, we give the moving blades of 
an ordinary turbine a greater pitch than the guide 
Viades, one result will be to diminish the reactive 
effect of the steam in the moving blades, owing to 
the altered proportions of the channel. For a 
given heat drop across any pair of rows, the velocity 
of the steam entering the moving blades will be 
increased, while the drop in pressure through them 
will be diminished, until ultimately all the advan- 
tages of the reaction principle will be lost. It 
seems evident therefore that if any increase in 
pitch is desirable, it should be given ‘equally to 
both the fixed and moving blades. In the experi- 
ments to which we have referred, the pitch of the 
fixed blades was kept constant, but since the effect 
of increasing the pitch of the moving blades alone 
was to produce a continuous decrease in the effi- 
ciency ratio of the turbine. it: is not unreasonable 
to assume that, had the pitch of the fixed blades 
been altered correspondingly, the reduction in 
efficiency would have been even more pronounced. 
Indeed, it could hardly be otherwise, if the harm- 
ful effect was brought about by the less adequate 
guiding of the steam. The conclusion of the whole 
matter seems to be that, although the performance 
of each individual blade may be improved by keep- 
ing it so far from its neighbours on either side that 
they cannot disturb the steam flow round it, this 
desirable state of affairs cannot be attained with- 
out allowing a considerable proportion of the 
steam to pass through the blading without yielding 
up its energy. It is the function of a turbine to 
abstract, as far as possible, the whole of the energy 
of the steam supplied to it, and this is where the 
analogy with the aeroplane breaks down. If some 
of the air meeting a biplane passes between the 
planes without any change in its momentum, no 
harm is done. The air costs nothing, and there is 
plenty more of it. But steam is more valuable. 
and every portion of it must be made to give up its 
energy if efficiency is to be attained. The adequate 
guidance of the flow is therefore essential. even if 
this interferes with the ideal action of the steam 
on each blade separately. To what extent the 
guidance must be carried is a matter that can only 
be determined by experiment, and though it may 
be that the vortex theory as developed by Lan- 
chester to explain the lifting action of the aero- 
plane may throw light on the action of steam on 
turbine blading, it seems unlikely that it can lead 
to any very radical changes in present practice. 


State Control of Invention. 


GREAT inventions cause great social changes. 
Those changes affect two groups of people, which 
may, for convenience, be sharply divided. On the 
one side there are the producers, and on the other 
the consumers. The consumer is never in any 
serious doubt about the invention. He welcomes 
it because it gives him a new commodity or an old 
commodity cheaper than before. The producer, 
employer and employed, is not so easily satisfied. 
If the invention is one that will.introduce a new 
industry, he rejoices in its advent. He sees in it 
at once a chance of greater employment for men 
and money. But if it is one that will augment 
output per unit of labour, he may, even in these 
days, look at it askance. If he is an employer he 
fears that it will make all his plant antiquated : 
if an employee, that it will throw him out of work. 
More than a century ago the Luddites went 
up and down the country destroying textile mills 
for that reason. Subsequent events showed how 
mistaken they were ; but something of the Luddite 
opinion prevails still, and it is not always easy to 
convince even the most intelligent that new inven- 
tions never reduce the total amount of employ- 
ment. That they may disturb it cannot be 
denied ; that they diminish it is disproved by a 
thousand examples and supported by none. The 
dislocation of labour may be great, but the total 
increase in the volume of labour is immense. 

What, then, should the attitude of a paternal 
Government be to new inventions? In America 
it has been said by a competent authority, the 
U.S. National Resources Committee, that it is 
“a function of Government to watch over and 
adjust the serious strains and friction which 
invention may set up in society” (Nature). That. 
is quite in accord with the ‘‘ planning for the 
future *’ movement which is sweeping through 
America at the present time. But is it really 
feasible? Let us try to imagine an invention of 
the first order which is not outside the bounds of 
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possibility, and consider the attitude that a 
paternal Government should assume towards it. 
The direct generation of electricity from coal gives 
us the kind of example we want. It would render 
all steam plants with their multiplicity of asso- 
ciated components antiquated, and would dis- 
locate or disturb the great industry which is engaged 
on the manufacture of power plants for land and 
sea; the importation of fuel oils would decline 
to an infinitesimal amount; electricity would 
become as cheap as water ; the railways would all 
be electrified, and even motor cars might use 
‘juice ** in place of “ gas.” One cannot foresee 
all the consequences that might ensue, but one 
can see without difficulty that great social disturb- 
ance would result. Let us now ask ourselves 
what ought the attitude of a paternal Government 
be as soon as it took cognizance of the invention. 
It could refer the matter to a committee of econo- 
mists and scientists. But even a committee of 
experts would hesitate to express an opinion 
extending more than a few years into the future. 
its temerity would be restrained by the numerous 
examples of the total failure of prophesy in a 
hundred scientific and technical matters. It 
might, indeed, decide that in order to minimise 
the dislocation of labour, only a certain number of 
kilowatts of the new electricity should be produced 
in a period of years. A useless decision, for the 
change would in any case be slow. Or it might 
imitate the tactics of our forefathers with regard to 
railways and electricity supply ; that is to say, it 
might by statutory means hamper the progress of 
the new invention. Would anyone thank it for 
that action ten or twenty years later? By that 
time other countries which encouraged inven- 
tions instead of endeavouring to adjust them to 
the social conditions, would have advanced by 
application of the invention, and by taking a 





venture on the unforeseeable results that might 
spring from it. Or the committee—for committees 
of the wisest men often reach foolish decisions— 
might so restrain the invention that it never gained 
a footing in its native land, and some years later 
returned as an alien product with the usual pay- 
ment of licences to foreign patentees. 

Hitherto, all advanced countries, in deference 
to the opinion of well-informed authorities, have 
sought to encourage invention rather than restrain 
it. That is the avowed object of all patent laws, 
the purpose of all State-aided research, and one of 
the principal justifications for industrial subsidies. 
To reverse that policy, to attempt to restrain the 
progress of invention, would, we submit, be as 
unwise as it would be unnecessary. When inven- 
tions are in fact ‘‘ improvements,”’ as they are called 
in patent specifications, the natural inertia of 
industry may be trusted to restrain their develop- 
ment. Such dislocation of labour as they effect 
is never sudden; there is time for accom- 
modation to be made with the new conditions. 
When inventions bring something new to the world, 
as, for example, radio-telephony and television, 
it goes without saying that every encouragement 
that the State can give should be forthcoming. 
Every new invention of that order causes an 
increase in the demand for labour of all kinds, and 
accelerates the circulation of money. How, then, 
can the State exercise control of inventions use- 
fully when on the one side it is supererogatory and 
on the other the very reverse of what is desirable ? 
The answer, we think, is clear. There is nothing 
that it can do that will not be ill done. The object 
of the contro] is to prevent social disturbances ; 
but we may well ask if it is not better to suffer that 
temporary evil than to do something that may 
delay the rate of progress of industry through the 
natural development of inventions ? 








Agricultural 


Engineering. 
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| EFORE the coming of power machinery for work 

on the land agricultural engineermg was a 
specialised industry that called for little knowledge 
and experience beyond that acquired by manufac- 
turers in contact with farmers whose problems were 
few, though capable of solution only by mechanical 
devices that are among the most valuable achieve- 
ments of engmeering. Since the introduction of the 
self-binding reaper there has been no change in the 
fundamental principles of agricultural machinery, 
which has developed mainly with improvements in 
details and manufacture. So long as farmers were 
assured of cheap labour they had no incentive to 
employ machines for land cultivation and for such 
operations as harvesting hay and corn. The vast 
cornfields in the United States first gave importance 
to machinery and widened its engineering aspect, and 
the labour deficiency which created the great agri- 
cultural industry in America is now taking a more 
acute form in some parts of Europe, possibly with still 
more important consequences. What is happening 
was observable at the Agricultural Machinery Show 
which closed last week in Paris. The situation of 
machinery makers and farmers in France is confused, 
for the time being, by the labour revolution and the 
State control that prevents farmers from obtaining 
higher prices for wheat, to which they believe they 
are entitled for the profitable carrymg on of their 
industry. In whatever manner the labour troubles in 
that country are settled, the farmer will never recover 
his old freedom, nor is he likely to find much relief 
from his present inflated labour and social costs. 
Furthermore, the steady rural depopulation precludes 
hope for the future except by dispensing with labour 
~us much as possible. It is recognised that the farm 
roaust be run with a complete mechanical equipment 
and a few specialised mechanics and hands. This 
problem is not new, for the State rural electrification 
scheme, which is now practically completed, was based 
on the assumption that electricity would provide 
amenities for the retention of rural workers and allow 
of a convenient form of energy for driving machinery. 
It. has failed in both objects, the latter because the 
cost of distributing current over thinly populated 
rural areas is too high, and electricity cannot be used 
cheaply and eonveniently for field work. The farmer 
falls back upon the tractor, the use of which marked 
the first great change in the practice of agricultural 
engineering. 

The Paris Show reflected the varied conditions 
under which agriculture is carried on in France, 
involving problems that are now being solved by a 
process of evolution. The manufacturer can produce 
new power machines that appear to be efficient for a 
particular class of user, but the agriculturist is 


either ignorant of mechanics and therefore cautious 
or he has just enough knowledge of machinery to be 
His natural reserve is now giving way, 


eritical. 





through force of circumstances, to a mechanical con- 
ception of his industry, though the caution remains. 
The maker must therefore feel his way when intro- 
ducing new power mechanism, and this was evidenced 
at the Show in light tillage machines which are passing 
through an interesting stage of development. The 
small machine, steered behind like an ordinary 
plough, and under-powered for anything but super- 
ficial work, finds its complement in a larger type of 
motor plough, or machine to which any kind of imple- 
ment can be attached for normal tillage operations. 
It comes within reach of a considerable class of small 
farmers who are responsible for the greater part of the 
French production. Higher labour and other costs 
weigh relatively more heavily upon this class of 
farmer than on the bigger growers, for which reason 
the economy of power-driven implements under 
these new conditions tends to make their use indis- 
pensable in the same way that tractors are employed 
by medium growers who otherwise would have been 
content with manual labour on the old terms. From 
being the handiwork, and usually the invention, of 
mechanics employing more or less erude devices, the 
tillage machine has come into line with tractor practice 
and is an engineermg product. The makeshift 
methods employed for adapting engines to grass 
mowers have given way to sounder engineering skill 
and experience. So long as grass mowers are drawn 
by slow oxen, as is often the custom in France, or by 
other animal traction needing light draught, the 
fitting of a small auxiliary engine to drive the knives 
at the optimum cutting speed is a simple matter. 
It has not met with any marked success, nor is the 
power grass mower doing much better, and there 
is more promise in the medium-powered form of 
tractor mower adaptable to all kinds of farm and 
haulage work and the ordinary tractor provided with 
a special cutter bar attachment. These latter types 
of tractors, combined with mowing gear, have 
appeared almost simultaneously from Germany, 
America, and France. The tractor itself is capable of 
more efficient adaptability. There are still problems 
to be solved, such as ploughing and harvesting under 
equal conditions of fuel consumption, and a method 
of engine control has been adopted in the United 
States for that purpose. The tractor has brought the 
mechanical engineer into closer touch with agri- 
culture, and while, on the Continent, he is beginning 
to provide more efficient power tillage machines for 
the smaller class of growers, the tractor for big farming 
has necessitated implements and _ harvesting 
machinery designed and built to work under far more 
strenuous conditions than formerly. The speeding up 
of machines has introduced a higher degree of mech- 
anical skill, drawn largely from automobile and 
tractor practice, and the construction of cultivating 
implements may need that skill in view of changes 
that are taking place in agricultural methods. 





The transformation of agricultural practice imposed 
by economic necessities in France tends to give a new 
character to agricultural engineering. There are 
many problems that have still to be solved, and 
others may arise out of scientific methods of pro- 
viding data concerning the effect of soil conditions on 
tractors, cultivating machines, and implements. The 
problem of a satisfactory beet harvester has baffled 
inventors for more than thirty years. It is one of 
great complexity and of vital importance to the beet 
growing industry, and, while there are reports of 
promising results with experimental machines in 
some countries, a solution of this problem offers a 
wide field for ingenuity and engineering skill based 
upon a full knowledge of beet growers’ special require 
ments. The scientifie approach to soil conditions 
may also have an appreciable influence upon methods 
of cultivation and on implements and machines. 
Sure and methodical progress in machine design seems 
only possible with the aid of some common basis of 
comparison for tests in order to eliminate the variable 
factors of soil resistance and consistency, the one for 
implements and the other for wheel adherence. 
During the past three years a system has been worked 
out at French State experimental agricultural 
stations for determining standards for comparison, 
and, if successful, precise results will be obtained that 
are expected to be of value in improving the means 
and methods of mechanical cultivation. Science and 
engineering have been brought into close co-operation 
by social changes which foreshadow a new economic 
foundation for agriculture, with a precise knowledge 
of what should be done to produce with machinery 
on a large scale the same unit yield and quality of 
crops that an expert grower can obtain in a smaller 
way by careful preparation and selection. The 
scientific mind is, in fact, preparing the way for « 
more stable and profitable agriculture which depends 
for its consummation upon the engineer. 








SIXTY YEARS AGO. 





THE twin-screw despatch vessel * Iris built on line~ 
suggested by Froude as a result of his elaborate inquiry 
into the laws governing the fluid resistance of floating 
bodies, was intended to be the fastest ship in the British 
Navy. She was designed to show a speed of 174 knots 
with her engines developing 7000 LEP. On her first 
trial on the measured mile her performance was dis 
appointing. Her engines developed 6880 H.P., but her 
speed was only 16-45 knots. On the assumption that 
the speed varied as the cube root of the power it wa- 
calculated that to reach the intended speed of 174 knots 
an engine output of 8250 H.P. would be required. Various 
views were advanced to account for the deficiency of her 
performance. Some people suggested that the ship's 
four-bladed screws were at fault and that improved results 
would be obtained if th blades were reduced to two per 
screw. Little could be urged in favour of that theory ; 
indeed, it sounded to many preposterous. Practical 
experience taught that there was a difference of not more 
than 10 per cent. between the efficiency of a good screw 
and that of a bad screw of the same pitch. Practical! 
experience also taught that the number of blades had little 
or no effect on efficiency, and that two, three, or four- 
bladed screws were adopted more with the object of 
preventing vibration than of improving the efficiency. 
Further, it was argued that any gain which might be 
obtained by reducing the blades of the * Iris’s ’’ serewx 
from four to two would be. lost by reason of the increased 
slip which would result. Nevertheless, it was decided 
that the experiment would not cost much and that it 
was worthy of a trial. With her two-bladed propellers 
the ship made her second speed trial on February 14th, 
1877. The results were startling and shed a flood of light 
subsequently on the action of propellers. On the first 
trial. with four-bladed screws the engines running at 
43 revolutions and developing 768 H.P. gave the ship 
a speed of 8 knots. On the second trial with the blades 
reduced to two a speed of 7-95 knots was recorded when 
the engines running at 45 revolutions developed 604 H.P. 
Thus, at this speed, 164 H.P. was saved by reducing the 
blades ffom four to two. As the ship’s speed was increased 
the advantage of the two-bladed screws became more 
and more marked. On the first trial a speed of 12 knots 
was registered with the engines running at 65 revolutions 
and developing 2561 H.P. On the second trial with the 
engines running at the same speed and developing 
1661 H.P. the ship’s speed was 11-759 knots. For a 
loss of less than } knot. a saving of 900 H.P. had been 
achieved. With the engines running at 82 revolutions 
and developing 5210 H.P., the ship showed a speed of 
15-123 knots on the first trial. On the second the engines 
running at 81 revolutions and developing 3335 H.P. 
gave the ship a speed of 14-507 knots. For a loss of 
about six-tenths of a knot a saving of 1875 H.P. was thus 
achieved. Finally, in the second trial, at an engine speed 
of 89 revolutions—the highest at which it was considered 
advisable to run—a speed of 15-726 knots was recorded 
at an output of 4400 H.P. For a loss of less than } knot 
the two-bladed screws therefore saved 2480 H.P. It was 
calculated that with the pitch of the two-bladed screws 
altered from 18ft. to something sharper in order to permit 
the engines to work up to a higher power without exceeding 
a speed of 88 or 90 revolutions, the intended speed of 
17$ knots would be realised with an output of about 
6200 I.H.P., or 2000 H.P. less than that required of them 
to develop the same speed with four-bladed screws. In 
our issue of March Ist, 1878, we discussed these amazing 
results. We were obviously at a loss to explain them, 
for they contradicted all accepted ideas concerning screw 
design and action. The final conclusion at which we 
arrived was that the four-bladed screw wasted an enormous 
amount of power by putting water into motion in 4 direc- 
tion not parallel with the keel, which motion would be 
useless for the production of thrust. 
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Railway Signalling 


RRANGEMENTS for the repetition of railway signal 
[A indications in the driving compartments of locomo- 
tives have been in use in France for more than fifty years, 
operated generally by means of fixed contacts, known as 
* erocodiles,” placed between the rails. It will be recalled 
that we described”such an apparatus in an article which 
appeared in our issue for February 16th, 1934, in con- 
nection with the Lagny railway accident. More recently, 
in other countries, experiments have been made and 
systems adopted based on different principles, notably the 
use of apparatus depending on induced currents of elec 
tricity, such as those which are in use in America, Switzer- 











Repeating System. 


clear ” and *‘ danger,’’ but a second type of signal gives an 
extra indication, denoting “slow down.” These signals 
can be compared on the British railways with the home 
signal, and the home and distant signals, respectively, 
mounted on the same post. The trial installations which 
have been fitted on the French railways can repeat any 
of these three indications on the locomotive and can also 
keep records of them by means of an apparatus fitted 
thereon. 

In addition to the recording apparatus, the Parisienne- 
Métrum system comprises essentially three electro- 
magnets placed on the locomotive (Fig. 1), of which one 








FIG. 


land, and Germany. In addition, various non-electrical 
systems have been tried in Great Britain and Italy. 
According to an article which recently appeared in 
Le Génie Civil, apparatas using induced currents is particu- 
larly reliable. In fact, it is stated that in America only 
one case of accidental failure was recorded in the use of 
this type of device for a total number of successful indica- 
tions approaching 30 million. In Europe, from the year 
1936 onwards, the Swiss Federal Railways have equipped 
3000 route kilometres and 374 electric locomotives with 
apparatus working on the induction principle. With 
this system the Swiss railways have obtained excellent 
results, and it is said that 20 million kilometres have been 











INSTALLATION 


FIG, 2—PERMANENT WAY 


covered by the 374 locomotives without any failure oceur- 
ring which might have affected the safe running of the 
trains. 

Such a type of apparatus has now been developed in 
France by the Société Parisienne Métrum (P.A.M.) and 
installed for tests on part of the French railway system. 

The equipment on the Swiss railways provides an indi- 
cation corresponding to ‘‘ danger ”’ only, with a consequent 
automatic application of the train brakes, but the principle 
of operation of the Métrum system, which we describe 
below, enables the provision of three different indications 
when required. On the French railways certain signals 
give two alternative indications, corresponding to “line 





1—ARRANGEMENT OF ELECTROMAGNETS ON LOCOMOTIVE 


is mounted on the centre line and the other two are placed 
one to each side. The centrally situated electro-magnet 
is permanently excited by continuous current at 24 volts. 
which can be furnished by the train lighting electrical 
generating system or by means of a small turbo-generator 
on the locomotive. In addition to these electro-magnets, 
it is necessary to have on the locomotive a casing containing 
fuses and relays, connected to the recording and repeating 
apparatus. 

The equipment on the permanent way also comprises 
three electro-magnets (Fig. 2), of which one is placed 
centrally between the rails and the other two are placed 
laterally, outside each of the running rails. On the signal 
is mounted a commutator, which is connected with the 
electro-magnets on the permanent way. Needless to 
say, the electro-magnets on the locomotive and those on 
the permanent way are correspondingly mounted when 
viewed in plan. A diagrammatic arrangement for the 
connections on the locomotive is reproduced in Fig. 3 
herewith, while the connections to the commutator on 
the signal when the last-named is in its three indicating 
positions is shown in Fig. 4. An important point to be 
noted is that no source of electrie supply is necessary on 
the permanent way installation. 

Referring to Figs. 3 and 4, the arrangement is such that, 
in order to give three indications, the operation is as 
follows :—When the line is “‘ clear,” the electro-magnet A 
is connected in parallel with B and C; when “ danger ” 
is to be indicated, the electro-magnet A is connected to B 
only ; when the warning is “ slow down,” the connection 
is to C only. On the locomotive (see Fig. 3) the apparatus 
—apart from the electro-magnets D, E, and F—consists 
of an audible syren warning G, a light indicator H showing 
the position of the signal on screens, of which the top 
indicator a is a coloured tell-tale lamp, 6 corresponds to 
“* danger,” c to “slow down,” and d to “line clear.” A 
control knob J is fitted, forming what might be termed a 
““dead man’s handle,’’ inasmuch as it is necessary to 
depress the knob in order to pass certain signals, as will 
be described below. This device enables the driver to be 
certain of whether he has seen a signal in time to apply 
the brakes. In addition, there is the coloured lamp which 
indicates whether the source of current supply, shown in 
our drawing as a turbo-generator K, is functioning 
correctly. The remainder of the apparatus consists of the 
casing M, containing fuses and relays, and a junction box N. 
It should be noted that in the diagrams the conventional 
French signal positions are represented. 

When the repeater shows that the line is clear, the 


driver need take no steps with regard to the passage of 


his train, and, furthermore, any intervention on his part 
taken insuch circumstances is without effect. The 
operation of the apparatus is such, however, that the 
absence of attention in the other two cases has the effect 
of maintaining the indication of the signal passed. As 
soon as the driver passes a signal showing “ line clear,” 
an image of the position of the signal appears on the indi- 
cator and the audible warning device sounds momentarily ; 
without any manipulation the apparatus then returns 
automatically to its position of readiness. The driver is 
thus in no way troubled by the indication of “ line clear,” 
but is merely warned of it. The recording apparatus 
registers the passage and position of the signal, however, 
whether the driver interferes or not. 

On the other hand, as soon as the train passes a signal 
in a position other than “ line clear,” the audible warning, 
the image of the signal and the registration on the record- 
ing apparatus all remain in operation until the driver has 


depressed the contact J, mentioned above. This last- 
named operation is also recorded and then the whole 
system returns to its former state of readiness. 

Summing up the sequence of operations described above, 
no extra work, but only vigilance, is necessary on the part 
of the driver. Each time that the state of the signals 
demands an action on his part, the action is passed on and 
recorded by the apparatus. The record of the positions of 
the signals is effected in a graphical form upon a con- 
tinuous strip of paper, which can later be examined and 
checked by inspectors. 

The actual operation of the apparatus is effected by the 
induced current which is produced by the passage of the 
centrally situated energised electro-magnet on the loco 
motive, over the electro-magnet between the rails. The 




















| 























L AAAAA 














—> 
o> 





™~s 
> 
Nee 





Tre Enoinesr 


FIGs. 3 AND 4—LOCOMOTIVE AND SIGNAL 
CONNECTIONS 


current which is induced is passed on to the outside electro - 
magnets on the permanent way, which, in their turn, 
influence the “ receiving’ electro-magnets on the loco- 
motive. The selection of the path of the induced current 
is effected by the commutators on the signal.: The current 
is thus applied to one or other, or both, of the receiving 
relays and distributed thence to the recording apparatus 
and the warning indicator. 

On the locomotive the primary, or central, electro- 
magnet is fed, as mentioned above, by current at 24 volts 
and is associated permanently with a magnetic field of 
constant intensity. A wave of alternating tension is 
therefore induced when it passes over the central electro- 
magnet on the permanent way, the frequency of which is a 
function of the speed. The circuits formed by the con- 
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Fic. 5—WAVE AMPLITUDE OSCILLOGRAMS 


nections between the central electro-magnet and one 01 
other (or both) of the laterally disposed electro-magnets 
are therefore fed by an alternating current forming what 
can be termed a primary circuit, as in the primary winding 
of a transformer. As a result of the relative movement of 
either one or both of the train electro-magnets, one or 
both of the permanent way electro-magnets receive induced 
currents, of which the frequency is double that of the first - 
named induced currents. The laterally placed electro- 
magnets on the locomotive therefore can be compared to 
the secondary winding of the transformer, of which we 
have spoken above. 

In Fig. 5 we reproduce oscillograms, taken on the 





installation on the Swiss railway system, showing the 
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amplitude of the induced wave and the characteristics of 
the induced current at speeds ranging from 15:3 to 120 
kiloms. per hour. The curves in Fig. 6, also from the test 
results on the Swiss railways, show that the amplitude is a 
function of the speed of the train. It can be seen that at a 
speed greater than about 30 kiloms. per hour the curves 
are nearly straight lines and give a roughly constant value 
for the induced current. Below this speed the current 
decreases rapidly and at a value of about 3 kiloms. per 
hour it becomes insufficient to work the apparatus, unless 
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Fic. 6—-MAXIMUM AMPLITUDE AND TRAIN SPEED 


the air gap between the fixed and moving electro-magnets 
is decreased. 

Trials on the French railways have extended over more 
than a year and a-half and the apparatus has therefore 
heen subjected to all kinds of weather. At no time, it is 
stated, has there been any failure which could cause an 
aecident. 

One of the chief advantages claimed for the system is 
that every time a signal is passed at the “line clear” 
position all six electro-magnets and the relays on the 
locomotive must be energised. Therefore the non-function- 
ing or the inaccurate functioning of any of these com- 
ponents prevents the repetition of the signal in its * line 
clear ’’ position and causes a more restrictive indication, 
such as “slow down.” Since in general trains meet 
signals at the * line clear ” position, this feature enables a 
constantly repeated check to be kept on the components 
forming the system, both those on the trains and those on 
the permanent way. Thus, inspection gangs in trollies, 
and so forth, are not required, as it is the locomotive itself 
which automatically performs this function. 

The current in the centrally placed electro-magnet on 
the permanent way divides into two parts and hence the 
amplitude of each wave of induced current is reduced 


correspondingly. Results of tests, shown in Fig. 7, show 
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FiG. 7—AMPLITUDE IN RECEIVING CIRCUITS 


this effect, but also: show that the amplitude attains a 
mean value of 3-5 mA for a signal passed at the “ line 
clear’ position at a speed of 66 kiloms. per hour, while it 
attains a mean value of 6-4 mA in the case of a signal 
passed at the “* danger” position at a speed of 55 kiloms. 
per hour. At lower speeds the current value is main- 
tained, as shown in Fig. 8. It can be seen that for a speed 
of the order of 5 kiloms. per hour, and in the case when the 
two electro-magnets are fed with current (‘line clear ’’) 
the amplitude does not fall below 1 mA, even if the air 
gap is as much as 100mm. Recent trials have been con- 
dueted in Switzerland with the air gap extended to 





130mm., also giving satisfactory results. These values 
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FIG. 8-AMPLITUDE FOR VARYING AIR GAPS 


of amplitude are said to be amply sufficient for the correct 
functioning of the relays, and give a margin of safety so 
that there is ne need to use amplifiers of any description. 
Results obtained in practice show that records of “ line 
clear’ can be obtained from a speed of 4 to 5 kiloms. per 
hour upwards and “ danger ” signals are indicated from a 
speed of about 3 kiloms. per hour upwards. 

In practice the air gaps between the electro-magnets on 
the locomotive and those on the line have been fixed at 
80 mm., and experience has shown that correct operation 
is effected in spite of the variations in air gap obtained in 
practice, and even if the tension of the supply drops from 
24 to 19 volts. 

Other advantages claimed for the system include that 
of indicating correctly when the locomotive is going in the 
reverse direction. Certain systems are not able to repeat 
when in reverse, but with the Métrum system it is only 
necessary to reverse the connections to the recording 
apparatus. Also, the operation of the whole system 
requires no special attention on the part of the driver. 
Utilising the locomotive turbo-generator and fed in 


parallel with the brake pump, the apparatus is auto- 
matically in operation with the last-named. It is therefore 
impossible to make any mistake. 


The absence of any 





source of current on the permanent way reduces to the 
minimum maintenance work-—an especial advantage in 
open country. 

Experiments have been made which show that the 
system can be advantageously used for applications other 
than the repetition of the ordinary signals. For example, 
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FiG. 9—-TEMPORARY ELECTRO-MAGNET FIXTURE 


the temporary fixture shown in Fig. 9 can be used for 
warning drivers of accidental obstructions or the operation 
of platelayers on the line. 








The Short-Mayo Composite Aircraft 


On Wednesday, February 23rd, we were present at 
Rochester when an official separation trial was successfully 
carried out with the Short-Mayo composite aircraft. 

In the illustrations on page 250 are shown the com- 
posite aircraft and the two units after separation. As 
previously stated in these columns, the main purpose of 
the composite aircraft is to overcome the difficulty of 
launching a long- machine into the air with the 
maximum load, including fuel, which can be carried once 
it is airborne. The lower component, named “ Maia,” 
is similar in general type and construction to the ‘* Empire ” 
class of flying boat.‘ It has wings of a larger area than the 
‘** Empire ” machines and its four Bristol ‘‘ Pegasus Xc ” 
nine-cylinder engines have each a maximum output of 
875-915 H.P. at 2600 r.p.m. at 6250ft., with a take-off 
output of 920-960 H.P. at 2475 r.p.m. 

The upper component, “ Mercury,” is a four-engined 
twin-float seaplane. It is a high-wing cantilever mono- 
plane of all-metal construction and the main spar, which 
is a built-up girder, has a petrol tank of 1200 gallons 
capacity built into it. The four Napier-Halford “* Rapier ” 
Mark V sixteen-cylinder H type air-cooled engines have 
each a maximum output of 340 H.P. at 4000 r.p.m. at 
13,000ft. and a normal output of 315 H.P. at 3500 r.p.m. 
at 10,000ft. Official trials of the “‘ Mercury ” have not 
yet been completed, but it is estimated that when carrying 
a load of 1000 Ib. the machine will have a range of about 
3750 miles at a cruising speed of 170-185 miles an hour. 
The elimination of the ‘“ take-off’ problem enables this 
performance to be achieved and the load to be carried with 
the low total of 1280 H.P. The normal total weight of this 
upper machine is about 20,500 lb., of which nearly one-half 
represents fuel and oil. 

In order to carry the seaplane a pylon structure of steel 
tubes, about 7ft. in height, has been fitted to the top of the 
hull of the flying boat. Across the top of these pylons is a 
cross beam in the form of a cradle, upon which rests the 
central keel of the seaplane fuselage. The two machines 
are locked together by a hook in the cross beam, which 
engages with a latch in the release mechanism. This 
release mechanism, which is situated in the central keel of 
the upper component, has three locks and is the only 
positive attachment between the two machines. One 
release control is fitted in the flying boat, a second in the 
float plane, and the third lock is automatically released 
during the third stage of separation. 

The separation of the two machines is effected in three 
stages. When the composite aircraft has attained the 
necessary height and is flying level the different wing forma- 
tion of the two components creates an aerodynamic force 
which tends to make them separate. By means of instru- 
ments this separating tendency is indicated to both pilots. 
When this stage has been reached the pilot of the flying 
boat signals to the pilot of the seaplane his intention to 
release his locking device. When the second stage is 
reached the pilot of the seaplane, after communicating his 
intention, releases a similar locking device. Whilst the 
releasing of both of these locks does not bring about the 
actual parting of the aircraft, it clears the way for separa- 
tion to take place. 

The third stage of the separation is automatic and is 
not dependent upon the power which the engines of either 
component are developing at the moment, but occurs as 
a result of the aerodynamic force coming into effect. Thus 
separation can only be achieved by the combined action of 
both pilots with the aid of these aerodynamic forces. 
If release is attempted prematurely, separation cannot take 
place until the predetermined separating force has been 
reached. During combined flight flying control of the 
composite aircraft is vested solely in the pilot of the lower 
component and the controls of the upper machine are 
locked. These controls are released as separation takes 
place. 








CANADIAN INDuUsTRY.—We have received a brochure, 
entitled ‘‘ Canada’s National Market,’’ from the Canadian 
Chamber of Commerce in Great Britain, 3, Regent-street, 
8.W.1. This brochure, which is published by the Toronto 
Industrial Commission, gives much interesting data and 
information about the city of Toronto, and Canada in 
general. broduced with a view to introducing potential 
markets for British goods, it shows how one-third of the 
country’s buying power is concentrated within a hundred 
miles’ radius round Toronto. 





Inquiry Data for A.C. Motors. 





As much time is frequently wasted by prospective 
purchasers of electric motors failing to give manufac 
turers all the information they require, an endeavour is 
made by Mr. H. B. Rochester in an article appearing ii 
the February issue of the Metropolitan-Vickers GQazett 
to indicate what should be specified when calling for 
motor tenders. The unfortunate position in which manu- 
facturers sometimes find themselves is exemplified by a 
typical case of a firm which, requiring a motor-driven 
pump, issues inquiries to, say, half a dozen pump makers, 
who, in turn, issue inquiries for the motor to electrical 
manufacturers. An electrical firm may therefore receive 
six inquiries for motors of slightly varying horse-power 
and different speeds. Alternative types of motor may also 
be called for, involving twelve alternative offers for a 
possible order for one motor. Saving in time and expense 
for all concerned can therefore be effected by reducing 
the number of alternatives specified. 

Apart from this trouble, the information provided is 
often inadequate. The more important mechanical 
details required are :—(a) Whether the machine is to be 
supplied with a bed-plate or whether it is to be arranged 
for mounting on the contractor’s bed ; (b) whether a half 
coupling is required; (c) height of centre line of the 
machine driven ; (d) height from face of bed-plate, in the 
ease of machine to be mounted on a contractor’s bed- 
plate ; (e) height from ground level in cases of machines 
with independent bed-plates; (f) whether holding-down 
screws or foundation bolts are required; (g) whether 
trifureating boxes are needed, particularly in the case of 
low-tension motors; and (h) position of trifurcating box. 
Schedules have been drawn up with a view to assisting 
prospective customers. They are designed to supply the 
essential data required by the manufacturer and certain 
information which will assist in the preparation of an 
offer to meet the client’s specific needs with strict economy. 

Squirrel-cage induction motors of the normal single 
wound rotor type are capable of developing starting 
torques of 100 to 130 per cent. of full load torque, depend 
ing on the method of- starting. The highest torque is 
obtained by “direct on line”’ starting. Two-pole, 50 
cycle, 3000 r.p.m. machines started in this way take 
approximately nine times full load current, and machines 
having eight poles and upwards approximately six times 
full load current. Direct on line starting is a cheap 
method, but for large machines it is usually prohibitive 
in this country, owing to its disturbing effect on the suppl) 
system. Auto-transformer starting can provide the next 
highest value of starting torque, and, according to the 
tappings on the auto-transformer, a choice may be made 
between approximately 25 and 70 per cent. starting torque, 
with corresponding current demands, ranging from 100 
to 300 per cent. of full load current. Star-delta starting 
gives approximately 33 to 43 per cent. of full load torque 
with a current approximately twice full load current. 

The data required by the manufacturer are :-—(1) Circuit, 
volts, phase, cycles ; (2) horse-power ; (3) speed ; (4) type of 
enclosure ; (5) B.S.S. No. and temperature rise ; (6) over- 
load ; (7) starting torque, type of starter; (8) maximum 
permissible stator current ; (9) half coupling ; (10) height 
of centres; (11) bed-plates; (12) holding-down screws ; 
or (13) foundation bolts; (14) number of trifurcating 
boxes ; (15) neutral point box. 

With regard to item (5) to quote a British Standard 
Specification number without stating the temperature rise 
is insufficient. Since the temperature rise determines the 
class of insulation to be employed, both the specification 
number and this quantity should be given. A lower rise 
than the standard can be called for when the site con- 
ditions make this necessary, but it should be stated in 
conjunction with the B.S.S. number chosen. Variou- 
British Standard Specifications are applicable to A.C. 
motors, and the most commonly used are 168—1936, ~ 
226—1925, 170-—1926, 169—1925, and 270-—1930. Copies 
of these specifications ean be obtained from the British 
Standards Institution, and it is desirable that motor users 
and electrical contractors should acquaint themselves 
with the contents. 

The double-wound rotor or high-torque squirrel-cage 
motor fulfils the need for a robust and simple machine, 
having a comparatively high starting torque with a 
moderately low starting current. With direct on line 
starting, torques up to 225 per cent. of full load can be 
obtained with a starting current up to 5-5 times normal 
full load current and lower figures with other starting 
methods. The data requirements are the same as those 
for the normal type of squirrel-cage motor previously 
considered. 

Slip-ring induction motors are suitable for starting under 
full load or overload conditions, and can be built for 
starting conditions up to approximately 250 per cent. of 
full load torque. Under normal conditions the current 
demand does not exceed 1-25 times full load current for 
full load torque, or 2-25 times full load current for 175 per 
cent. full load torque. Starting is effected, as is well 
known, by inserting external resistance in the rotor 
circuit and reducing it until the rotor is completely 
short circuited. The time occupied in starting and the 
number of starts made during a given period will obvious], 
affect the starting resistance rating. 

With the object of reducing brush wear and losses, brush 
lifting gear is provided where possible, so that the rotor 
windings may be short circuited and the brushes lifted 
off the rings. But where special conditions have to be 
complied with, such as when constant stopping and 
starting are required, and in the case of drives for hoists, 
Ward Leonard sets, haulage equipments, &c., this feature 
is necessarily excluded. Two other considerations also 
govern the use of brush lifting gear. The first is the 
necessity for the motor being in a position where the gear 
ean be used, and the second the method of starting. If 
the motor is equipped with automatic starting gear, then 
it is reasonable to assume that the motor is remote con- 
trolled and unattended. 

The inquiry data should include that set forth in 
items (1) to (15), with the exception of item (8), and with 
the following additional items :—(16) Brush lifting and 
short-circuiting gear; (17) brush-lifting and short-circuit- 
ing enclosure ; and (18) interval between starts. 

Types of synchronous and synchronous-induction motors 
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machines us regards their silent running, to continue its 
Theoretically the room should | planking covered on the inside face with a layer of asbestos 
fibre and allowing a free air space of about 6 cm. between 
reflection of sound produced inside, In practice, however, | them. Around the edges of each door a double rabbet 
covered by a wide strip of rubber is provided. In order to 
prevent the rubber at the hinged side of the door from 
being crushed, the hinges used are of a special design with 


work in this direction. 
provide protection against outside sounds and against 


greater attention was paid to the former than to the latter, 
although a reasonable degree of protection against sound 
reflection has also been realised. 
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are available for every requirement, and may be used, in 
addition, for power factor improvement. Slip-ring induc- 
tion motors may be supplied with a phase advancer type 
of exciter, which may be directly connected to the machine 
or be driven by a belt or separate motor. The complete 
equipment is suitable for power factor correction and has 
similar characteristics to that of a synchronous machine. 
Items of information (1) to (15), with the exception of 
item (8) are needed ; also item (18) and additional items, 
viz.:—(19) power factor required, or (20) kilowatts of 
load, existing power factor, and desired resultant power 
factor, or (21) list of motors operating on the system, with 
individual performarice figures and the desired resultant 
power factor; (22) pull-out torque; (23) synchronising 
torque; and (24) fly-wheel effect. The information 
required for induction motors with phase advancers is as 
specified for synchronous motors, with the omission of 
item (23). 

“No lag’ commutator induction motors are also used 
for power factor correction and are suitable for circuits 
working at pressures not exceeding 650 volts. They are 
suitable for a starting torque and pull-out torque approxi- 
mately equivalent to that of slip-ring induction motors, and 
can be built for outputs up to approximately 500 H.P. at 
1500 r.p.m., and with increased outputs at lower speeds. 
The information required is the same as that specified for 
synchronous motors, with the exception of items (23) 
and (24). 

A.C. commutator motors are suitable for circuits work- 
ing at pressures not exceeding 600 volts and are capable 
of speed variations up to 15 to 1. Speed regulation is 
obtained by variable brush position obtained by a hand 
wheel. Starting is effected by an interlocked primary 
switch which ensures that the machine is started with the 
brushes in the correct position. Usually these motors are 
designed to meet definite speed-torque characteristi-s, 
but in general they exert constant torque throughout the 
entire speed range with constant secondary current ; 
that is to say, the output is directly proportional to the 
speed. Standard machines are built up to 250 H.P. 
When calling for these motors the information required 
by the manufacturer is that covered in items (1) to (14), 
excluding item (8), and the speed range required and the 
torque at specified speed should also be stated. 

Squirrel-cage and slip-ring induction motors are made 
by the Metropolitan-Vickers Electrical Company for two 
or three speeds. Both types have characteristics appro- 
priate to each, and inquiries for motors should be accom- 
panied by information regarding starting torque, &c., 
similar to that set out for the respective types, except 
that such information should be given for each speed 
called for. 

The requisite information for starting equipment, 
apart from the class of enclosure, has been considered, and 
it is sufficient to add whether manual or automatic 
starting is required, together with the kind of enclosure, 
i.c., whether standard, protected, dustproof, or flame- 
proof, &c. The capacity of switchgear is naturally 
governed by the size of motor, but it is advisable that the 
required rupturing capacity of the main circuit breaker 
should be stated and whether any special measuring 
instruments, such as a power factor meter, line voltmeter, 
watthour meter, or in the case of a synchronous motor, 
exciter voltmeter are required. 








A Silence Room for Electrical 
Tests. 


In order to permit the study of the amount of noise 
male by various pieces of electrical apparatus, as well as 
to facilitate experiments with various kinds of sgund- 
proofing, the Paris Electric Company has installed a 
silence room in its laboratories. This room will allow the 


thick. Between the walls of the outer and inner shells 
a space of about 4in. has been left, and is partly filled by 
a layer of asbestos fibre. Above and below the inner shell 
a somewhat greater space has been left, which is used to 
provide ventilation to the room. The ventilation con- 
stituted a somewhat delicate problem. Not only must it 
produce no noise in itself, but it must not carry any noise 
from the outside. The required ventilation is obtained 
by a series of baffles raised up from the floor of the outer 
shell, into which fits another series of baffles descending 
from the floor of the inner shell. At one end of this system 
of baffles an opening to the outside air is left, while at the 
other an entrance is arranged into the room. In order to 
ensure absence of noise as the air passes over the baffles 
the surface of the baffles is covered with a layer of asbestos 
fibre. Between the ceilings of the two shells a similar 
system of baffles is arranged to lead the air to an outlet 





DOOR AND PART OF PARTITION 


shaft rising from the ceiling of the outer shell. At the end 
of this shaft there is a silent running exhaust fan, which 
draws the air through the room. 

In order to make the walls as absorbent to sound as 
possible they are east in the form of a series of ridges and 
hollows. The walls are covered with a 4cm. layer of 
asbestos fibre, projected by pistol on to the whole surface. 
The same construction has been used for the ceiling. This 
system has very little sound absorbing effect for low- 
frequency sounds, but is quite efficient for sounds of a 
frequency of over 1000 vibrations. Under test it requires 
1-2 seconds for a sound of 150 vibrations per second to 
decrease to a certain intensity, but at 3000 vibrations the 
same decrease in intensity was obtained in 0-24 
seconds. 

In order to permit the study of insulating partitions a 
frame is provided to run across the room at about the 
middle of its length. This frame was originally provided 
with a door, but the difficulty of providing this door with 
sufficient. soundproofing has led to its replacement by a 
small manhole which can be more easily soundproofed. 





All the electrical equipment required is 
connected to a control board situated in a room at one 
side of the silence room. These controls consist only of 
the amplifiers and volume recording instruments for the 
microphone, and the source of current for the noise 


an operator. 


producing apparatus. Under test, the room has been 
found to have a sound absorptive power which ranges from 
57 decibels for sounds of 110 to 180 vibrations per second 
to 80 decibels for sounds of 900 vibrations and 9! decibels 
for sounds of 3500 vibrations per second. 








High Efficiency Synchronous 
Motors. 


THERE is a tendency to-day to pay more attention to the 
efficiency of electric motors than in the past, especially in 
the case of machines that run more or less continuously, 
such as those in use in flour and cement mills, which may 
operate at or near full load for about 7000 to 8000 hours 
per annum or, say, 140 to 160 hours per week. Synchron- 
ous motors may be employed with advantage, not only 
because they work at unity or leading power factor, and 
so correct the power factor of the whole installation, but 
for the reason that they have a good efficiency. For a 
rating of more than about 500 H.P. at 750 r.p.m. a salient- 
pole synchronous motor operating at unity power factor 
is more efficient than an induction motor with or without 
a phase advancer, and offers the best service as regards 
running costs. 

In many cases, and notably where the cost of power is 
high or where the operating hours are long, a power user 
is justified in paying more for a motor with a high effi- 
ciency than an ordinary low first cost machine. 

The British Thomson-Houston Company has therefore 
given considerable attention to this matter, and offers 














1200 H.P. THREE-PHASE SYNCHRONOUS MOTOR 


machines with various refinements, which reduce the 
losses. By the use of special low-loss high-silicon steel 
stator laminations, stator windings arranged to give low 
eddy current loss, and the use of efficient ventilating fans. 
the losses have been reduced. The firm also produces a 
highly efficient synchronous induction motor which can 
be used for any drive to which a constant speed motor can 
be applied. Designed to start against 1-5, 2, and 2-5 
times full load torque, the motor has the usual three- 
phase starting winding brought out to slip rings on the 
rotor and a special excitation winding requiring a relative 
low excitation current arranged on salient poles below the 
starting winding. Appreciably higher efficiencies are 








company, which was one of the first to fix a standard for 


The two shells each have an individual door, one opening 


claimed to be attained than with the older type of syn- 




















CONSTRUCTING FOUNDATIONS FOR. SILENCE ROOM 


The room consists of two concrete shells, one inside the | two pivots. This design permits the door to be s 
other. The outer shell is built into the frame of the build- | shut normally and then to be finally fastened tight by an 
ing, while the inner one rests on the floor of the outer by 
means of elastic supports. The weight of the inner shell 
is about 30 tons, and the walls are from 15 cm. to 22 cm. 








out and the other in. 


even pressure on the four edges. 


ducing apparatus and a microphone, with, occasionally, 








These doors are of heavy wood 


INTERIOR OF COMPLETED ROOM 


chronous induction motor, in which the excitation winding 
also acts as the starting winding. \ 


The 1200 H.P., 750 r.p.m., three-phase, 50-cycle, 


3150-volt synchronous motor shown in the accompanying 
illustration was recently built by the company for a cement 
mill drive. On test its full-load efficiency at unity power 
factor was found to be 97-6 per cent., a figure obtained 
by the “‘ segregation of losses method,” all losses including 
stray load losses being measured on the machine and 
included in the efficiency calculation. 


Having ha’ 


The room is designed to contain only the sound pro- | experience in the design and manufacture of the two type: 








of synchronous induction 


motors, the makers are 
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confident that a machine of the older smooth rotor type, 
designed for minimum losses, would have an efficiency 
of about 1 per cent. less. 

The difference in the full-load losses of these motors is 
% kW, representing an annual cost with power at 0-25d. 
per unit of £75, or, capitalised at, say, 15 per cent., the 
1200 H.P. machine installed is worth £500 more than the 
best smooth rotor synchronous induction motor of similar 
rating that can be built. .- 








A Special Variable-speed Drive. 


\N interesting variable-speed drive specially built for a 
printing machine has recently been completed by Crofts 
(Engineers), Ltd., Thornbury, Bradford. For this drive 
inching speeds of approximately 8 r.p.m. were required 
with infinitely variable running speeds between 64 and 
16r.p.m. As may be seen in the accompanying illustration, 
a variable-speed motor for the main drive is coupled to 
one of the firm’s “* Radiation ” type dual fan-cooled worm 
reduction gears, which ,has a 15 to 1 ratio. ‘An auxiliary 

















VARIABLE SPEED DRIVE FOR PRINTING MACHINE 


motor drives through a smaller worm gear of the same type 
and is coupled to the opposite end of the worm shaft of 
the large reduction gear by a ratchet type coupling. 

In operation the auxiliary motor is started up and drives 
the large worm shaft at 120 r.p.m., giving an output speed 
for inching purposes of 8 r.p.m. 

When the preliminary work is completed the main 
variable-speed motor, which is capable of 960 to 240 r.p.m., 
is switched on and when accelerated to speed it takes up 
the drive from the auxiliary motor, which is then switched 
off by an automatic relay. The final output speeds of 
the worm gear are infinitely variable between 64 and 
16 r.p.m. 

The complete drive is mounted on a combination base- 
plate. We are informed that all the units are from the 
company’s standard range. 








A New Radial Drill. 


AN addition has recently been made to the range of 
‘ Super Service ” radial drilling machines manufactured 
by the Cincinnati-Bickford Tool Company, Cincinnati, 

















“SUPER SERVICE’ RADIAL DRILL 


Ohio, U.S.A., and handled in this country by E. H. 
Jones (Machine Tools), Ltd., Edgware-road, The Hyde, 
London, N.W.9. 

The new machine, shown in the accompanying engrav- 
ing, is the smallest in the range. It is of the sensitive type, 
with an arm radius of 30in., the arm being mounted on a 
cylindrical column 7}in. in diameter. The drive to the 
spindle is from an independent two-speed motor through a 
three-speed gear-box vertically mounted at the rear of the 





saddle. There are therefore six speeds available and the 
manufacturers have provided four alternative ranges from 
235-1875 r.p.m., 310-1200 r.p.m., 625-2000 r.p.m., and 
780-3000 r.p.m. Quick reverse of the motor is provided 
for tapping operations. 

Three power feed rates—0- 003in., 0- 006in., 0-009in, per 
revolution of the spindle—are provided, which are selected 
by means of a lever in front of the saddle. Lubrication of 
the gears and bearings in the saddle is fully automatic and 
the machine is equipped with sight-feed and levelling 
gauges. A crank lever in conjunction with a screw mech- 
anism provides hand elevation of the arm and a hand 
wheel is provided for traversing the saddle on the arm. 
Robust levers are fitted for clamping the arm on the column. 
and the saddle on the arm. The clamping pads for the 
saddle engage a hardened steel guide strip fitted to the 
top of the arm and triple guideways are provided. The 
maximum traverse movement of the saddle on the arm is 
23in,, the maximum distance from the spindle nose to the 
base 42in., and the axial traverse of the spindle is 8in. 

All the controls are conveniently situated at the front 
of the saddle and the electrical equipment is built in. 








A Sensitive Drilling Machine. 


THE photograph which we reproduce below represents 
a new high-speed sensitive drilling machine, which has 
just been brought out by Alfred Herbert, Ltd., of Coventry. 

As it is intended for drilling very small holes—down to 
0-0l5in. in diameter—very great care has been taken to 
provide a steady spindle. It is light in weight and has a 
return spring which is adjustable. The bearings are pre- 
loaded and backlash in the feed gear is eliminated by the 

















SENSITIVE SMALL DRILLING MACHINE 


excentric mounting of the rack pinion, which runs in ball 
bearings. The spindle can be held and prevented from 
rotating when the drill chuck is being tightened by means 
ofaspanner. The head in which the spindle runs is of the 
self-sustaining type and can be raised or lowered by means 
of a screw and hand wheel. 7 

The machine is driven by a high-speed electric motor, 
which may be A.C. or D.C., through an arrangement of 
two three-step cone pulleys. A range of six speeds from 
2350 to 12,000 r.p.m. is thus obtained. These speeds may 
be halved if it is so desired. An electric lamp is mounted 
at the back of the spindle to illuminate the work. 

The machine is made either for use on the bench or with 
its own standard, as shown, and may have one, two, 
three, or four spindles. Its maximum capacity is a jin. 
drill. The stroke of the spindle is 3}in. and the adjust- 
ment of the head 6in. The maximum height which can be 
accommodated between the chuck and the table is 35in. 
in the case of the self-contained machine, and 12{in. for 
the bench machine. The working surface of the: table is 
10in. wide by 12in. to 45in. long, according to the 
number of spindles. 








A NEW CEMENT. 


A new hydraulic gypsum cement, characterised by 
extraordinary strength, and far superior to anything 
hitherto available in the field of gypsum cements, has 
recently been announced. Whereas ordinary gypsum 
plasters and even Portland cement have little tensile 
strength, especially in sanded mixtures, this new cement 
is said to sustain 600 1b. to 1200 1b. per square inch in 
tension and to have ten times this strength in compression. 
The further claim is made that it resists the weather 
with less expansion and contraction than Portland cement 
and has improved resistance to the dissolving action of 
many acids. It also seems highly resistant to mechanical 
wear and gives promise of becoming widely used in a 
variety of industrial and residential applications, 

According to a recent report of the Bureau of Mines, 
this new material can be made at approximately the 
same cost as Portland cement. Tests have shown that 
it can be made from virtually any commercial grade of 
rock gypsum, anhydrite, or from synthetic gypsum. 





Steps in manufacturing this new cement include mixing 
ground gypsum with phosphoric acid and sodium phos- 
phate, adding silica if necessary; forming into pellets 
in a tumbling drum, and calcining at 1800 deg, to 2300 deg. 
in a tunnel kiln, Whereas ordinary gypsum can. be 
scratched readily with the thumb-nail, the resulting 
clinker is marble-hard and can be stored indefinitely 
without deterioration, The final step is to grind the 
clinker exactly as with Portland cement, except that it 
is catalysed with an accelerator, usually a mixture of 
potassium sulphate and zinc sulphate. The product 
is much denser than ordinary calcined gypsum because 
of a volume change which occurs in the furnace. The 
individual particles are coated with several of the higher 
alkaline phosphates which exert a marked effect on the 
behaviour and properties of this new material. 

The new cement has been tested on a semi-commercial 
scale for only about two years, being utilised first for 
terrazzo floors in the laboratories of the plant where 
it was discovered, according to the report of the Bureau 
of Mines. It has much to recommend it in the building 
industry simply to replace ordinary gypsum plasters. 
For ordinary plastering of walls and ceilings advantage 
may be taken not so much of its remarkable strength 
as of its quick-hardening and thorough bonding pro- 
perties. The first set can be controlled so as to take 
place within one to two hours and the final set occurs 
within four hours. Thus a two-coat or even a three-coat 
plastering job can be completed in one day and, because 
of the lack of free lime in the cement, the room can be 
painted and occupied in about the time it takes merely 
the first coat of an ordinary plastering job to become dry. 

The dense structure and great strength of this new 
cement may lead to its use in making both floor and wall 
tile, replacing ceramic tile. Tests have been made that 
indicate that it also has wide application as an active 
extender or pigment in paint, and again, that it may find 
its way into the abrasive industries.—-Jndustrial Bulletin. 








LonpoN AND Home Counties Jornt ELEcrriciry 
AuTHORITY.-We have received from the London and 
Home Counties Joint Electricity Authority, of 5-6, 
Lancaster-place, Strand, W.C.2, a return relating to elec- 
tricity generation and supply in the London and Home 
Counties Electricity District, showing all undertakers 
authorised under the Electricity (Supply) Acts, 1882 
1936, to supply electricity in the district, together with an 
analysis of the accounts of each undertaking and par 
ticulars of capacity, output, &c. Another publication to 
hand is a statement of published tariffs for the supply of 
electricity, hire of meters, &c., in force in the London and 
Home Counties Electricity District, as at January Ist, 
1930. The prices of these publications are 5s. and Is. 
respectively, 

THe British CHemicaL PLanr MANUFACTURERS 
AssociaTION.—There was a good attendance at the 
annual dinner of the British Chemical Plant Manufac- 
turers’ Association, which took place at Le Trianon 
Restaurant, Jermyn-street, London, 8.W.1, on Friday 
evening, February 24th, under the chairmanship 
of Mr. J. H. G. Monypenny. As in previous years 
the dinner was an informal one, and after the loyal 
toasts had been proposed and honoured, Dr. A. P. M. 
Fleming, of the Metropolitan- Vickers Electrical Company, 
Ltd., spoke on “ The Organisation of Research in a 
Works.”’ Dr. Fleming described planned research for a 
large manufacturing company, a smaller company engaged 
in the manufacture of raw materials, a small old-estab 
lished firm making a special material, and a large holding 
company. He showed that in all cases expenditure on 
planned research had been well justified. An interesting 
discussion followed, and questions were asked and 
answered on such subjects as the encouragement of young 
research workers, the treatment of research patents, and 
the advantages and practice of private and group research, 
and general and fundamental research. Dr. Fleming 
was warmly thanked for his address. The evening was 
an enjoyable one, and reflected great credit on the Secre 
tary of the Association, Mr. J. Davidson Pratt, who had 
charge of the arrangements. 

Tue Instrrute or Marine Enoineers.—The forty- 
second annual dinner of the Institute of Marine Engineer: 
was held on Friday evening, February 25th, at the Con- 
naught Rooms, under the chairmanship of the President, 
Dr. Stephen J. Pigott. Over 720 members and guests 
attended, the number being the largest in recent years, if 
the special Guildhall dinners be excepted. The toast oJ 
“ Shipbuilding and Engineering Industries ” was fittingly 
proposed by Mr. Robertson F. Gibb, the chairman of the 
Union-Castle Line, who commented on the close associa 
tion of the shipbuilder and the shipowner and the more 
recent entry of the marine engineer. In the large fleet 
under his control he had found the internal combustion 
engine the most economical and efficient of the 
various methods of propulsion the company had tried. 
Shipbuilders had, he thought, rightly interested them- 
selves in the building of aeroplanes. He regarded every 
kind of transport which induced the public to travel as 
beneficial. In the course of his reply Sir Charles W. 
Craven said that it was grossly unfair to compare the 
prices of ships to-day with those of a few years ago. The 
shipbuilding and marine engineering industry had, with. 
out Government aid, put its house in order, and highe: 
wages were being paid. He believed that a day of greater 
co-operation between industries was coming, and he 
criticised severely the wave of pessimism and defeatism 
which had lately been detected in some of our industries. 
The heavy industries in particular were in good shape. 
The toast of ‘‘ H.M. Dominions Overseas and the Merchant 
Navy ” was given by Sir Charles Barrie, and Sir Hal 
Colebatch, Agent-General for Western Australia, ably 
responded. The toast of ‘‘ The Institute of Marine Engi 
neers ” was entrusted to Lord Stonehaven, the President 
of the Institution of Naval Architects. In his reply, Mr. 
Stephen J. Pigott emphasised the many-sided duties of 
the modern marine engineer, and said that in his opinion 
no other branch of the engineering profession called for a 
wider knowledge of applied science. The health of the 
President was proposed by Mr. Alfred Robertson, the 
Hon. Treasurer of the Institute. The speeches were inter- 
spersed with music and entertainment, and after the 
dinner there was time given for further conversation. 
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The Development of Single-Bucket 


Excavators.* 


By W. SAVAGE, M.1. Mech. K.4 


(Continued from page 232.) 
GENERAL CONSTRUCTION. 


Steel Castings.-At the time Messrs. Livens and Barnes 
read their paper, riveted mild steel and cast iron were the 
most common materials used for the construction of the 
main units, such as the rotating superstructure itself, the 
truck frame, and the boom. The general introduction of 





on the forward roller, if only four rollers were used, would 
be rather high; hence the number of forward rollers is 
duplicated and they are carried in pairs in equalising 
beams to ensure that each one takes its proper share of the 
load. For larger machines a live ring of rollers is also 
generally adopted. This construction consists of a ring 
of rollers running between one roller path mounted on the 
base and another mounted on. the superstructure. There 
has been considerable controversy in the past as to which 
of these two methods is the more desirable, but general 
practice indicates that the fixed roller suits the small 
machine best and the live ring the large machine. There 
are, however, excellent examples of small machines using 
the live ring of rollers. 

In both systems the centre post guards against any 
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steel castings in excavators came a little later and was an 
important step forward. Steel castings provide a rigidity 
impossible with riveted construction, and enable a greater 
degree of aceuracy of alignment of machinery to be main- 
tained over long periods and so reduce wear and main- 
tenance. 

Certain details on excavators require something better 
than ordinary annealed steel castings. Heat-treated alloy 
steels are used for caterpillar track links, sprockets and 
rollers, swing rollers, crowd pinions, &c. As an example 
of the benefit of heat treatment it may be mentioned that 
during some experiments a few years ago with caterpillar 
track links it was found that whereas an alloy steel link 
in the annealed condition had a breaking load of about 
70 tons, by choosing the correct heat treatment it could 
be raised to over 120 tons. 

Welding.—-In recent years welding has been applied to 
the construction of excavators. Although its general 
adoption has been recent, the author's firm introduced an 
all-welded shovel boom in 1925 and an all-welded truck 
frame in 1928. The first examples of these parts are in 
constant use to-day and have been entirely free from 
trouble. Welding has in some cases an advantage over 
cast steel construction, especially where the thickness of 
metal must be minimised. A welded structure, particu- 
larly for thicknesses below jin., has a uniformity which 
may not be obtained in a steel casting, and weight can be 
controlled within much finer limits. This is particularly 
advantageous on small machines for high-speed operation 
where weight is a very important factor. 

In a riveted structure each hole is a source of weakness 
because it involves a change of section and because a rivet 
is always slightly loose after cooling. Such a method of 
construction is bound to cause trouble, especially in parts 
subject to reversing and shock loads. Shovel booms were 
particularly troublesome, but with the use of welding most 
of the troubles have disap and to-day lighter and 
stronger booms can be which enable a larger dipper 
to be carried without overloading the machine. 

Methods of Mounting Revolving Superstructure.—The 
revolving superstructure on the base forms the major part 
of an excavator, and to reduce the effort of swinging, rollers 
are always used between it and the base. Two arrange- 
ments are now in general use, and there is an additional 
one which has just lately been developed. 


The methods generally used follow ordinary slewing 


crane practice ; that is to say, for small and medium-size 
machines the rollers are mounted on the superstructure 
The 


aud are generally termed “ fixed rollers.” usual 





10——-Hook Roller. 


tendency for the superstructure to tip off the base, and 
they have to resist considerable pulls, since in order to 
build powerful machines of compact form the swing circles 
are comparatively small. In order to reduce these pulls 
one or two German manufacturers introduced a hook on 
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the superstructure which comes into contact with the 
swing ring on the base. When the centre of gravity of 
the superstructure travels outside the swing path, how- 
ever, this hook has an undesirable brake action on the 
swing motion. The next step was to replace the plain 
hook by a hook roller (Fig. 10), and this is the latest deve- 
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number of rollers is four, two at the front of the machine 
and two at the rear. This disposition of rollers ensures that 
for any position of the centre of gravity both forward and 
sideways stability of the superstructure is ensured. In 
machines having a total weight of about 50 tons the loads 





*The Institution of Mechanical Engineers, London, 


February 18th. 
} Chief engineer, Ruston-Bucyrus, Ltd., Lincoln. 
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lopment. The hook roller relieves all tension on the centre 
post, and the tipping load which it has to restrain is only 
half the load that otherwise would have to be restrained 
by the centre post. Three other advantages are also 
gained by the adoption of the hook roller: the front roller 
loads are reduced, the internal stresses on the super- 
structure are reduced, and the troublesome adjustment of 
the centre post collar is entirely eliminated. The hook 
roller principle has not yet been applied to medium-size 








excavators, but in the author’s opinion it is only a matter 
of time for such a development to take place. 


DiegGine EQUIPMENT. 


Although considerable attention has been given to the 
development and the design of new types of digging 
equipment, such as the drag shovel, skimmer, and drag- 
line, many advances have been made in the design of the 
shovel equipment. Certain difficulties are imposed by the 
use of a single power unit such as an internal combustion 
engine or a continuously running electric motor, and these 
have resulted in considerable development in the design 
of the mechanism for racking the dipper and handles in 
and out. On steam and electric excavators with inde- 
pendent drive to the motions the dipper handles are racked 
in and out by a separate engine or motor mounted on the 
boom. Successful attempts have been made to imitate 
the characteristics of steam machines by using a com 
pressed air engine for the crowd motion. .This engine 
received air under pressure from a compressor driven by 
the main internal combustion engine, and although the 
results obtained were good the complication of the 
arrangement has limited its application. Alternative 
arrangements on machines with single power units use 
ropes or chains, whilst on small machines fixed pivoted 
handles on a luffing boom have been extensively used with 
considerable success. 

Rope Crowd Mechanisms.—A great deal of ingenuity 
has been expended on the invention of several arrange 
ments of rope crowd drive, each of which has its own 
peculiar merits. Rope crowd mechanisms can be divided 
into two classes, namely, those giving a positive inde- 
pendent drive to the dipper handles, both in the inward 
and outward direction, and those having a positive drive 
for the inward motion and relying on the pull on the hoist 
rope to effect their outward motion. A typical example of 
the latter type generally known as the gravity crowd is 
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Gravity Rope Crowd. 


shown in Fig. 12. In this case the hoist rope, which is 
taken from the hoist drum on the superstructure, over a 
boom head sheave, and round the bale block sheave at the 
dipper, is reeved baek over the other boom head sheave. 
and wound and anchored on a crowding drum keyed on 
the shipper shaft. A further rope is wound on the shipper 
shaft crowding drum and is taken to the retracting drum 
on the machinery superstructure. With this system there 
is at all times a tendency for the dipper to crowd into the 
bank due to load on the hoist rope. Releasing the retract - 
ing drum brake is all that is required to “‘ crowd out ” the 
handle. It is held in check by pressure on the brake pedal 
actuating the retracting drum brake. The dipper handle 
is racked in positively by engaging the retracting drum 
clutch and releasing the brake. 

When racking out, the hoist rope is automatically 
paid out from the crowd drum on the boom. Thus, unless 
the hoist rope is wound on the hoist drum the dipper will 
be lowered in the face. In practice this is an advantage 
because during the passage of the bucket through the 
face the hoist speed is automatically reduced at the time 
of crowding out. The chief drawback to gravity rope 
crowd is that a high discharge with relatively short booms 
cannot be obtained. 

As distinct from the gravity type of rope crowd, the 
positive type gives a positive motion to the dipper handle 
in its outward direction as well as for retracting. A 
typical example of a positive rope crowd is shown in 
Fig. 11. In this case two ropes are utilised and are wound 
in opposite directions and\ anchored on a_ reversible 
crowd drum on the superstructure of the machine. They 
are led to a crowd roller or sheave on the shipper shaft, 
and thence to sockets at either end of the dipper handle. 
By rotating the drum on the superstructure in either 
direction a pull is applied to one rope or the other, and 
hence a positive force is applied to one or the other end 
of the handle as desired. This is a very simple arrange- 
ment of crowd, the only addition to the machinery 
being that a reversal of motion has to be provided for 
the crowd drum on the machinery superstructure. 

Fig. 13 shows a typical example of a positive chain 
crowd. In this case power is taken through gearing to 
a chain sprocket at the boom foot. By the engagement 
of one or the other of the friction clutches provided, the 
direction of rotation of the chain sprocket at the boom 
foot is changed. A roller chain takes the drive from the 
boom foot sprocket to a sprocket at the shipper shaft, 
and the crowding force is applied to the handles through 
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rack pinions engaging with racks on the dipper handles. 


A photograph of the machinery on the bed-plate is shown | made at a point distant from the centre of rotation of 


in Fig. 14. 


Boom Construction.—The design of the shovel equipment | siderable value either in reducing power required for 
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This saving may not be much in itself, but it has been | construction, but applied to a machine of a very much 
larger size, 33 cubic yards dipper capacity, is illustrated 
the machine, and when considered as a moment has con- | in Fig. 16. In this instance, that section of the boom 
from the shipper shaft to the boom head consists merely, 
of two light struts. All torsional loads are transmitted 
directly from where they originate in digging and in 






























Fic. 15——Shovel with Box Lower Portion and Light-strut Upper 


Section, 


swinging by independent ropes or structural struts to the 
Swain Si “A” frame and revolving frame. 
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* Intimately connected with the shovel boom is the 


Fic. 13-—Positive Chain Crowd. dipper handle or bucket arm, and this has undergone 


itself, apart from the crowd arrangements, has also 
progressed to a considerable extent. An important con- 
sideration in the design of a shovel equipment is to provide 
very great strength to withstand the severe stresses due 
to digging and swinging and the abuses to which this 
part of the machine is naturally subjected; but, on the 
other hand, although strength must be provided, excess 
weight is a handicap since it increases the power required 
for swinging the machine and must necessarily be counter- 
balanced by extra deadweight at the rear. Unless power 
is increased to provide for the additional swinging loads, 
sluggish operation will result. Hence, it is easy to under- 
stand why the box girder section boom has become so 
popular. Theoretically, a tubular section would be the 
best to deal with many of the stresses to which a boom is 
subjected, but practical difficulties prevent the use of 
such a section, although designs have been evolved 
embodying tubular construction, largely as a result of 
the adoption of welding. The box section, however, 
represents the simplest practical method of combining 
strength with lightness. As already mentioned, riveted 











FiG. 14—Chain Crowd Machinery. 


-onstruction has been widely used to form the box girder. 
The use of welding, however, has enabled a valuable 
saving in weight to be effected by dispensing with the 
doubling of metal thickness in flanges for riveting. The 
welded box section boom may in fact be said to represent 
the ideal practical form of boom construction. 

At this stage the main stresses involved in a shovel 
boom may be considered so that even more recent 
developments in construction may be understood. The 
major torsional loads in a boom are set up by the dipper 
and dipper handle during the acceleration and deceleration 
periods of each swinging cycle. These loads are trans- 
mitted to the boom at the shipper shaft and resisted at 
the boom foot. The major torsional loads occur, therefore, 
in that portion of the boom between the shipper shaft 
and the boom foot. Above the shipper shaft torsional 
loads are negligible, and this section of the boom has only 
to withstand the compression and bending loads. 

The author’s firm has taken advantage of these facts 
by designing a boom having a box section from the shipper 
shaft to the boom foot only, the upper section consisting 
merely of side members to take compression and bending. 
The advantage gained by this type of construction is 





that weight is saved in the upper section of the boom. 


many changes in the period under review. It is safe to 
swinging, or increasing swing speed for a given power.| say that at the commencement of this period the only 
Fig. 15 illustrates a boom of this type. This particular | successful dipper handle was of oak flitched with steel 
boom is also interesting because of its wide spread foot, | plates. Many attempts were made with mild steel riveted 




















Fic. 16—-—-33 Cubic Yard Shovel. 


which obviates the need for side braces to prevent undue | construction, but generally speaking, these failed due to 
rocking when swinging. rivets coming loose or plates and sections cracking. With 
Another interesting example of a boom of similar! the development of electric welding the all-steel dipper 
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Fic. 17—-Modern Drag-shovel Boom. 
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handle was again revived, and thanks to the welding has 
been quite successful. 

The welded dipper handle is generally of box section. 
Some makers have taken advantage of the development 
in steel tube making to use these for dipper handles, 
and it is understood that they give very good service. 
In the case of the very large machine already mentioned, 


dipper. When the dipper is lowered the weight is raised, 
and when digging starts the descending weight counter- 
balances the dipper to such an extent that practically 
all the power of the hoist motor is available for digging. 
Apart from the saving in power the balanced hoist 
makes possible faster stopping of the dipper in the pit 
and faster operation of the dipper in the bank. The 


or a greater radius to be obtained with equal bucket size 
Aluminium alloys have also been used for drag-line boom 
construction. Their use results in a somewhat greater 


saving in weight than is possible with the welded steel 
construction, although it is debatable whether the small 
advantage resulting from this additional saving justifies 
the relatively large difference in cost. 


Full advantage 





























FiG. 18—Multi-purpose Hquipment. 


a single tubular dipper handle is used, but this is made | counterweight rope balances the hoist rope so that there 


from plates rolled to shape and welded. 
Before the welded dipper handle was generally adopted 


is no slack in the hoist line at any time, and whipping 


is eliminated. The balanced hoist permits the use of 


considerable difficulty was experienced in holding the | dippers of greater capacity, operating at higher speeds, 


racks rigidly to the handle, but this has been overcome 
now by welding them in position. At first sight it might 





without any increase in the size of electrical equipment, 
as compared with machines without a balanced hoist. 
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not be thought good practice to weld in position a wearing 
part such as a rack but it is found to be quite an easy 
matter to chip out the welding holding the rack, and with 
the more extensive use of portable welding plant the 
replacement does not offer any difliculty. ‘The wooden 
dipper handle, however, has not entirely gone out of use, 
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Boom 


Drag-line Boom.—One of the major requirements in 
drag-line operation is long reach, hence drag-line booms 
have always been of comparatively light weight and are 
usually of the lattice box type, consisting of four corner 
angles laced together by bracings. There has not been 
much opportunity for development in actual drag-line 
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and many excellent machines are made to-day embodying 
this construction. 


The Balanced Hoist.—An important development during | same, 


the last few years for large machines is the balanced 
hoist. Part of the “ dead ”’ counterweight on the machine 
is placed in a movable counterweight box, where it becomes 
“live ’’ counterweight, and is connected by rope to the 
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Self-ejecting Draq-shovel Device. 


boom construction since this equipment was introduced. 
The form of boom has, generally speaking, remained the 
although welding is superseding riveted con- 
struction with the object of saving weight. The saving may 
not amount to much, but considered as a moment about 
the centre line of the machine it becomes important, and 
enables either larger buckets to be used at the same radius 











cannot be taken of aluminium alloy because it cannot be 
welded. 

With the introduction of welded steel drag-line boom~ 
steps were taken wherever possible to reduce the weight 
of the boom head fittings. As compared with riveted 
booms, welded construction allows the working load to be 
increased by approximately 15 per cent. or allows the 
radius for the same working load to be increased by about 
8 per cent. These figures are, of course, approximate only : 
they would naturally vary with different designs. An 
important fact, however, is that the advantage of the 
welded construction assumes importance only on com 
paratively long booms; on, say, a 30ft. boom an increase 
of 8 per cent. in the radius is so small as to be almost of no 
account. 

Drag Shovel and Skimmer Booms.—These have been 
developed since Messrs. Livens and Barnes read their 
paper. At that time these equipments were practicall, 
unknown, although even earlier than 1906 a drag shovel 
equipment was made. The guiding principles in design 
are the same as those for shovel booms except that the 
stresses imposed by digging are somewhat different : 
hence the desirability of the box girder construction applies 
here also. Since the drag shovel dipper handle is pivoted 
at the boom head, torsional loading is applied throughout 
the full length of a drag shovel boom as against the lower 
section only of a shovel boom. A typical example of a 
modern drag shovel boom is illustrated in Fig. 17 and of a 
skimmer boom in Fig. 19. 

Due to the fact that the stresses imposed on a skimmer 
boom are not generally so severe as in a drag shovel boom. 
and also that no untoward mechanical difficulties arise. 
it is possible in many designs to utilise the drag shovel 
boom for skimmer service. In such cases the drag shovel 
dipper handle is detached from the head of the boom and 
the boom head sheaves for skimmer service are fitted. 
This is a very simple operation, as the boom head is 
designed in the first place to facilitate a quick change-over. 
The boom is also provided with runners to form a track for 
the skimmer dipper rollers. 

It should be borne in mind that both drag shovel and 
skimmer are primarily contractors’ equipments and there 
fore their use is confined generally to small sizes of 
machines. A dipper capacity of 1 cubic yard is about the 
limit in size for which any real demand exists, and the 
major part of the demand is confined to sizes of 3 cubic 
yard and less. 

With the object of providing convertibility at low cost. 
several designs have been introduced which employ a 
common boom, not only for skimmer and drag shove! 
service, but also for shovel service, and one particular 
machine of 3 cubic yard capacity is made with a front end 
equipment having not only a common boom for the three 
services mentioned, but also a common dipper. Further- 
more, the shovel dipper handle is utilised for drag shovel 
service. On this multi-purpose equipment, Fig. 18. 
various small details such as sheaves, pins, &c., are used 
throughout whether the machine is to be employed as 
shovel, drag shovel, or skimmer. The dipper handle may 
also be attached rigidly to the head of the shovel boom to 
form a short boom for occasional crane service. 

Shovel Dippers——To avoid confusion it should be men- 
tioned that ‘‘ dipper” is the American term for shovel 
bucket, and is a term now used widely in all countries. In 
the past ten or fifteen years important changes have been 
made in shovel dippers, both in the materials used in their 
construction and in their shape. Tooth design has also 
been modified. Progress has been made from the mild 
steel riveted construction to the all-cast type, the com 
bination of steel castings and welded construction, the all 


welded high-tensile steel construction, and the com 
bination of steel and aluminium alloy. 
Drag-line Buckets —The development in drag-line 


bucket construction has been influenced by the demand 
for large working radii, necessitating light weight. This 
has been achieved by the introduction of alloy steels. 
welded construction, and aluminium alloys. 

Inserted teeth similar to those for shovel dippers are 
also being used for drag-line buckets, particularly those 
for heavy duty. Such buckets are being constructed 
almost entirely of steel castings, so that even for heavy 
duty it is now possible to obtain buckets of far greater 
strength than hitherto, yet comparing very favourably 
from the point of view of weight. 

It is now common practice to provide extended sides 
and an extended back for buckets which are to work under 
water in free-running material, and these offset the losses 
due to spilling. 

Self-ejecting Drag Shovel Buckets——-The design of drag 
shovel and skimmer buckets has followed that of shovel 
buckets of smaller sizes, the main development being in 
the use of welded construction, but a new type of drag 
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shovel bucket has been designed specially for cutting 
very narrow trenches. This bucket is virtually a com- 
bination of bucket and handle and is provided with a 
positive means of ejecting the material. Such buckets 
have been developed for cutting trenches up to about 18in. 
wide. There is a tendency for sticky material to lodge in 
the interior, which makes an ejecting device essential. 
The method of ejection which has been adopted is shown 
in Fig. 20. The ejector flap is connected to the drag shovel 
boom, so that by altering the position of the bucket 
relative to the boom, as in dumping, the ejector flap is 
pulled to the mouth of the bucket. 








Engineering Notes from China. 


(By our own Correspondent.) 


Road Building in China. 


THE Japanese invasion has made the Chinese 
nation realise the very great inconvenience caused to their 
own armies because of the lack of extensive road mileage 
in many parts of the country. It is only fair to mention 
that during the last ten years the Chinese Central and 
Provincial Governments have constructed many thousand 
miles of new roads. Nor should the great efforts made 
by the China International Famine Relief Commission be 
overlooked: but in many: districts there are no roads 
connecting large cities. Feverish activity has been shown 
in recent months on the construction of roads for the 
transportation of munitions, &c. It is realised that a 
railway is more vulnerable to air attack than a road. 
For that reason strenuous efforts have been made in 
recent months to link up Hong Kong with Canton by 
road. This work had been advocated by Hong Kong 
residents for many years, but the Chinese officials did not 
co-operate until the war stirred them into activity. The 
stimulus of self-preservation was needed to make them 
build the road from Canton to the border of British 
territory. The Hong Kong Government had completed, 
a few years ago, a circular road round that part of the 
Colony which was leased from China, for ninety-nine 
years, in 1897, after the Boxer troubles. This road is 
suitable for heavy transport ; it is 57 miles long. During 
recent months the Hong Kong Government has built a 
new road, about 5 miles long, branching off from the 
circular road and extending to the edge of British territory 
so as to join the road being built in Chinese territory. 


Transport Difficulties in South China. 


Although the railway and the river passage from 
Hong Kong to Canton is less than a hundred miles, the 
new road link will total about 180 miles. Detours have 
been made in order to avoid the construction of bridges 
over wide rivers. All over South China there are large 
areas of land criss-crossed by rivers, channels, and streams 
connected with the irrigation of rice fields. This fact 
very much complicates road building, and it accounts for 
the enormous amount of traffic carried by inland water- 
ways. In spite of the use, in recent years, of internal com- 
bustion engines on small river boats, this traffic proceeds 
slowly. Efforts are being made by the Chinese Govern- 
ment to add yet another route into China by building a 
road from the Burmah boundary into Yunnan ; the work 
is almost completed except for bridges. The road starts 
from Nyitkyina, at the northern terminus of the Burmah 
Railway. It will reduce the time of transport from 
Europe to Central China by three days as compared with 
that vid Hong Kong and Canten. In many parts of China 
it has not been practicable to build bridges over wide 
streams, and it is common practice for motor vehicles to 
be ferried across waterways. This, of course, causes 
delay, but it reduces the expense of connecting large cities 
by road. 


Timber and Insect Pests. 


A large area of South China is in the Tropics, and 
even greater areas of land are in the equatorial zone away 
to the south, in French Indo-China, Siam, Malaya, Borneo, 
and the Dutch East Indies. Large quantities of timber are 
imported to China from these countries and North America. 
China has suffered terribly owing to constant deforestation 
in past centuries. Wood and charcoal have been almost 
the only fuels used in China from the dawn of history ; 
owing to a lack of foresight large areas of forest have been 
destroyed. So desperate has been the struggle for food 
and fuel that, except for a few trees around villages, there 
are hundreds of square miles in China without trees. 
Deforestation has been a primary cause of many of the 
terrible floods which have devastated hundreds of square 
miles of the country. The heavy rainfalls, which usually 
follow typhoons, have run off hillsides into the river 
valleys, like water pouring off a roof. Another result of 
deforestation has been that large quantities of timber 
which could have been grown in China have been imported, 
especially in recent years. In the Tropics, timber on land 
is ravaged by white ants, dry rot, &c. The soft woods 
are much more vulnerable than the hard woods, but even 
the latter have been attacked by white ants where soft 
woods were not available. The habits of the many 
varieties of this group of insects—known as termites— 
have been closely studied in other parts of the world, but 
there has been very little success in defeating their attacks 
on timber in buildings in China. A few months ago an 
Australian expert arrived in Hong Kong and undertook 
contracts to eliminate white ants from local buildings for a 
reasonable fee. Many firms took advantage of the offer. 
The writer has been concerned with the maintenance of a 
large number of buildings in Hong Kong, and since 
arranging a contract with the expert he has been relieved 
of anxiety concerning white ants. The damage done in 
previous years by these insects was not only costly, but 
at times dangerous, because the attacks were sudden and 
it is difficult constantly to inspect some parts of buildings. 
[t is astonishing how rapidly these insects destroy pine or 
fir beams. As far as it is possible to obtain knowledge by 
guesswork, concerning a carefully guarded secret, it seems 
that the expert destroys the insects by injecting some of 





them with poison. The remainder of the swarm feed on 
the dead bodies. 


Wharves and Piers. 


Wooden piling is still used’in many places for 
wharves, piers, &c., and it is frequently attacked by sea 
worms. As long ago as 1890 a local engineer in Hong 
Kong wrote a note concerning his long experience with 
Far Eastern timbers used for this purpose. He strongly 
recommended, as the most suitable wood (in these waters), 
for piling exposed to the action of sea worms, a timber 
called Aranga. Much more reliable data on this subject 
are needed. One very great difficulty in connection with 
Far Eastern timbers is that the same type of timber is 
given different names in different parts of South-Eastern 
Asia. Thus, in Borneo, a wood used by engineers has a 
Dyak name; in Java, the word is Dutch; in Singapore, 
Malay; and different words are used in the Philippines 
and Siam. Fortunately, the word ‘“‘ teak” seems to be 
universal, although the physical properties of that timber 
appear to vary according to the country in which it is 
grown. Under modern conditions, steel and reinforced 
concrete are now used extensively in the Far East, but 
timber is still a very important factor in construction work. 


Reinforced Concrete Railway Sleepers. 


It is of interest to note that some years ago a 
Hong Kong engineer designed and used reinforced con- 
crete on the local railway. The locomotive superintendent 
very soon objected strongly to the innovation, which, he 
said, caused him a great deal of extra repair work. The 
manager of the railway insisted upon the use of these rein- 
forced sleepers for several years, but his successor has 
replaced them with wooden sleepers as rapidly as possible. 
The experiment was a failure, at any rate on this railway. 
The main argument used in the favour of reinforced con- 
crete sleepers was that they would last much longer than 
wooden sleepers, especially in the Tropics. It may be 
possible to invent some method, to be used in conjunction 
with reinforced concrete sleepers, that will produce the 
cushioning effect which is provided by wooden sleepers 
when the train runs over them. Although the experiment 
made on the Hong Kong Canton railway has failed, it 
may have helped towards a design that will prove to be 
an efficient substitute for wooden sleepers. 


Chinese Engineers. 


[t is encouraging to British engineers in China 
to learn that four prominent manufacturers in Britain 
have recently agreed to accept Chinese graduate appren- 
tices for two years so that they may obtain, not only 
practical experience in engineering work, but also become 
acquainted with modern engineering and social conditions 
in different parts of Britain. These four graduates of the 
University of Hong Kong have resided in the Colony for 
four years and are therefore much more accustomed to 
mixing with British people than young Chinese from the 
interior. One of the tragic results of the Japanese invasion 
has been the destruction of many university buildings in 
China and technical instruction in places other than Hong 
Kong has almost ceased. A successful British engineer 
in Shanghai, Henry Lester, died there a few years ago and 
bequeathed a large sum of money for medical research and 
technical instruction. After the 1932 bombardment of 
Shanghai a member of the staff of the Lester Technical 
Institute informed the writer that he felt sure that the 
Trustees would be compelled to transfer the engineering 
schools to Hong Kong within a few years, in order to 
obtain security for their property. A result of the hosti- 
lities in China has been the arrival in Hong Kong of a 
number of engineering students from other centres. 








Winnipeg Sewage. 


DxsIGNED to meet the needs of a metropolis of 585,000 
people, a new sewage disposal plant in Winnipeg, Province 
of Manitoba, is the largest of its kind in Western Canada, 
has some rather unusual features, and is different from 
others on the American Continent, in that conditions 
peculiar to Winnipeg had to be met in its construction. 

The city is served by two rivers, the Red and the 
Assiniboine. The Red River flows from south to north 
in a more or less straight line. Winnipeg rests almost 
entirely on its west bank and stretches along for some 
10 miles from the extreme southern point to where the 
new sewage disposal plant is situated at the north end in 
historic old Kildonan. The Assiniboine River cuts straight 
through the southern end of the city from south-west 
and joins the Red about 6 miles from the new plant. 

Before the new plant was built the great trunk sewers 
of Winnipeg and surrounding municipalities emptied 
millions of gallons of raw sewage into the two rivers. In 
order to direct the sewage to the treatment plant it was 
necessary to construct an intercepting sewer roughly 
paralleling both rivers. Circular in shape, the interceptor 
starts with a diameter of 3ft. 6in., gradually increasing to 
7ft. 6in. at the plant. The thickness of its walls varies 
from 8in. to lft. 

The actual construction was far from being simple. In 
the first place, the disposal plant was designed to serve, 
not only the city of Winnipeg, but St. Boniface, which is 
across the river. Other suburbs and nearby towns are 
also participating, or expected to participate, in the 
scheme. In addition, peculiarities in the terrain of, 
Winnipeg had to be overcome. In order to connect St. 
Boniface and other municipalities across the river it was 
found necessary to construct eight pipes under the Red 
River. Through these the sewage goes by gravity toward 
the interceptor pipe, arriving at a level below it, whence 
it is raised by a series of pumps, some with superstructures, 
others entirely underground. 

The interceptor pipe lies some distance from the river, 
running parallel to it. Hence a considereble part of the 
city was between the river and the interceptor, and sewage 
discharged into the sewers tended to run, not toward the 
interceptor, but into the river. It was necessary, there- 
fore, to dig new secondary sewers slanting away from the 





river. These sewers, like the ones from St. Boniface and 
other trans-river points, also arrive at the interceptor at 
a considerably lower level, and—like them—are pumped 
into the interceptor. In all, sixteen pumping stations had 
to be built to take care of these two problems, six entirely 
underground. These pumping stations are automatic. — 

The intercepting sewer, which is 7} miles long, is designed 
to carry to the treatment plant 160 million U.S. gallons 
per day. It is concrete throughout, the concrete being 
made with alkali resisting cement, in order to meet the 
destructive action of alkalies present in the local soil. 
The secondary sewers are constructed of a wide variety 
of materials, among which are brick, concrete, vitrified 
clay, cast iron, and wood stave. They vary from 
44in. in diameter to 12in. in diameter, and their total 
length is approximately 9} miles. Before any sewage 
enters the interceptor it passes through combined screening 
and cutting units. 


Main TREATMENT PLANT. 


The plant is a primary sedimentation plant employing 
separate sludge digestion, elutriation, and vacuum filtra 
tion of the sludge produced. Provision has been made for 
easy conversion to secondary treatment if conditions in 
the future require it. The sewage flows from the inter- 
ceptor into a surge chamber, 32ft. in diameter at a depth 
of 52ft. below ground level. From the surge chamber it 
passes into a tunnel, from which it is pumped by low-lift 
pumps having a capacity of 87} million U.S. gallons per 
day into a discharge chamber at ground level, whence it 
flows to a grit chamber. Here street sweepings, sand, 
gravel, and other inorganic matters are removed from the 
sewage, washed, and elevated into a bin. This grit is then 
in a suitable condition and it may be used for fill. After 
leaving the grit chamber the sewage flows through con- 
duits to a central control chamber. Provision is made in 
the main building and in the central control chamber for 
operators to control the flow of the sewage. The sewage 
then flows to two settling tanks, each 115ft. in diameter by 
12ft. in depth, in which 55 per cent. of the organic matter in 
suspension takes place, is deposited, and is scraped by 
revolving mechanism to a hopper. The water overflows at 
the edge of the tank and returns through conduits to the 
outfall sewer, which discharges into the river. 

The sludge accumulated in the hopper at the bottom of 
the tank is then pumped to four concrete digesters, each 
60ft. in diameter by 25ft. vide depth, where it is allowed 
to remain for fifty days. During this period the sludge 
decreases by approximately 50 per cent. in volume. Pro 
vision is made for the collection of the gas, which is being 
used to heat buildings and tanks, but not to provide power. 
However, full provision is made in the plant so that gas 
engines may very easily be installed at any time in the 
future should the district decide that it is advisable to do so. 

The sludge remaining in the digester tanks flows to two 
elutriation tanks, 22ft. in diameter by 10ft. side depth, 
where it is washed with water taken from the outfall 
sewer. It is then taken to a mixing tank, where an iron 
salt is added to facilitate filtration. It is then filtered to 
remove excess water and produce a sludge cake. The 
sludge cake is removed on a conveyor belt, weighed. 
dumped into a car which travels on a trestle to the dumping 
point. The practical intention is to sell this finished 
product, if buyers are available. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 22. 2d. post 
free, unless otherwise stated. 





METALLIC RESISTANCE MATERIALS. 


No. 115—1938. This specification for metallic resistance 
materials for electrical purposes, first published in 1921 
and revised in 1924, has again been reviewed, in order to 
keep it abreast of the very rapid developments in the 
manufacture of this material. Changes have been made 
in connection with the permissible variations in the 
resistance of wire, sheet, and strip. The Table of Standard 
Sizes included in the 1924 edition has been omitted, since 
it has not been generally adopted, the majority of users 
preferring the 8.W.G., B. & S., and millimetre sizes. Life 
tests for classes D and E materials (for use at tempera- 
tures exceeding 850 deg. Cent. and 1050 deg. Cent. respec- 
tively) have been omitted. The study of satisfactory life 
tests for these classes of material has been referred to a 
small sub-committee, and when it has reported an adden- 
dum slip to the specification will be issued. 


SYNTHETIC RESIN MOULDING MATERIALS 
AND MOULDINGS. 

No. 771—1938. This new Specification for Synthetic 
Resin (Phenolic) Moulding Materials and Mouldings is 
the first of a series of British standards for synthetic mould- 
ing materials and mouldings. It has been prepared as the 
result of requests received from the British Plastics 
Federation and other bodies and specifies the actual 
properties of one particular type of moulding powder and 
moulding—the phenol-formaldehyde or phenolic type. 
Several types of commercial phenolic moulding materials 
have been selected which are in general use for the manu 
facture of moulded articles or component parts and these 
have been classified according to their properties into five 
types: Type G (General Type); Type GX (Improved 
General Type) ; Type MS (Medium Shock-resistant Type) : 
Type HS (High Shock-resistant Type) ; Type HR (Heat- 
resistant Type). The specification gives details of the 
standard conditions for preparing test specimens, and a 
table shows the properties of each of the five types of 
material. The figures given in the specification include 
mechanical and electrical properties, water absorption, and 
plastic yield. Three standard methods of test are also 
given, by which the purchaser of moulding powder can 
determine the powder density and bulk factor of a moulding 
material, the flow of moulding material in the mould by 
the cup flow test, and the shrinkage of a moulded test 
specimen. The specification further gives methods of 
test which apply to moulded articles in order that the 
quality of the work of the moulder may be specified. 
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Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
be found on the next page. 


The prices quoted herein relate to bulk quantities, 
A comprehensive list of the prices of materials mentioned below will 


f.o.b, steamer. 
Trade with Brazil. 


According to the British Chamber of Commerce 
in Rio de Janeiro, which was consulted regarding the 
reasons for the decline in the British trade with Brazil, 
the shortage of steel in Great Britain could not be cited 
as the cause in 1936, although it did cause a loss in 1937. 
This information is contained in a report on Economic and 
Commercial Conditions in Brazil, issued by the Depart- 
ment of Overseas Trade, price 3s. net. In 1935 and 1936 
Germany secured 20-44 and 23-50 per cent. respectively 
of the total import trade with Brazil ; the United States, 
23°36 and 22-12 per cent.; whilst Great Britain obtained 
12-43 and 11-26 per cent. In the first six months of 1937 
the British share improved slightly, owing to the heavy 
imports of rolling stock in connection with the electrifica- 
tion of parts of the Central Brazilian Railway. The 
Chamber of Commerce states that the continued develop- 
ment of national industries protected by high Customs 
duties resulted in the reduction of imports from the 
United Kingdom, whilst German ‘“‘ compensation trading 
in 1936 as in 1935 was not only a preponderant cause of 
United Kingdom loss of trade in Brazil but also prevented 
the United Kingdom in common with other countries from 
maintaining a due share of the expansion of Brazilian 
import trade.” The Anglo-Brazilian Commercial Payments 
Agreement reached in 1936 resulted in greater interest 
being displayed in the Brazilian market by British manu- 
facturers, who in many cases were unable to compete 
with German prices. Brazilian imports of iron and steel 
materials increased by 10-9 per cent. from 114,550 tons 
(metric) in 1935 to 126,996 tons in 1936, the British share 
rising from 9590 tons to 11,060 tons. This was 8-4 per 
cent. of the total in 1935 and 8-7 per cent. of the 1936 
figure. Keen competition was met with from German 
exporters, whose prices were generally 15 per cent. below 
the British quotations. The total imports of tin-plates 
into Brazil during 1936 were increased by 34-7 per cent. 
over the total for the previous year to 42,865 tons. The 
British share, however, fell from 17-6 to 6-5 per cent., 
whilst the United States imports rose from 33-1 per cent. 
in 1935 to 48-8 per cent. in 1936. German imports of 
tin-plates jumped from 5758 tons in 1935 to 16,885 tons 
in 1936. The report mentions that in 1937 the Central 
Brazilian Railway built a ‘‘ Pacific ” type locomotive in 
its own workshops at a price stated to be about half that 
of a similar imported engine. It was reported that sub- 
sequently the railway company had approached Congress 
for a special credit to be spent on the development of work- 
shops and on the construction of eight locomotives in the 
country. 


The Pig Iron Market. 


No revival of activity in the pig iron market 
seems to be in sight and the general impression is that it 
will be a month or two at least before the stocks which have 
accumulated in the hands of producers and consumers can 
be liquidated. Reports that the duty on pig iron which was 
taken off a year ago will be renewed have resulted in 
deliveries of foreign iron being expedited, and this has 
helped to give the market its present congested appear- 
ance. Export trade is not providing any outlet worth 
speaking of for any description of pig iron owing to the 
keen competition from Continental makers. On the 
North-East Coast the arrivals of foreign foundry iron 
have been on such a scale that most users have more than 
they can comfortably handle, and as a consequence are not 
prepared to accept the belated deliveries of Cleveland iron 
which are now being offered. It is also stated that those con- 
sumers who at the end of last year covered their require- 
ments until June 30th—the period over which prices have 
been fixed—are showing no alacrity to specify against 
their contracts. A very limited business is passing in 
Cleveland iron, but this is restricted to small parcels. On 
the other hand, the feeling persists that an improvement 
in the light castings trade or those branches of the engi- 
neering industry which normally take good quantities of 
ordinary foundry iron would quickly change the situation, 
since the production of Cleveland iron is comparatively 
small. In the Midlands the producers are experiencing a 
poor demand and stocks at the furnaces are growing. 
Many consumers have covered their requirements until 
the half-year, but are taking less than a few months ago 
and are accumulating larger tonnages at their works than 
is desirable at present prices. Hopes, however, are enter- 
tained that within the next two months conditions in the 
engineering and motor trades, and possibly the light 
castings industry, will have improved, and that these 
branches will then provide an outlet for larger quantities 
of iron. Similar conditions rule in the Lancashire district 
and consumers are showing no desire to place fresh 
business, although most of them are in a fairly satisfactory 
position as regards the orders for their own products. 
The trade in hematite iron has fallen off, but good tonnages 
continue to move into consumption. Instances have 
occurred in which users have suspended deliveries for a 
time. The worst feature in this market is that the export 
trade fails to revive. 


The North-East Coast and Yorkshire. 


Whilst the volume of new business even in the 
heavy department of the iron and steel industry fails to 
develop fresh strength, the situation is fairly sound, as 
there are still several months’ work on the books of the 
steel companies. Practically all the plant in this branch 
of the industry is employed at full pressure, but it would 
be idle to deny that the outlook is causing misgiving. It 
is reported that there have been some cancellations of 
redundant specifications, which were not entirely elimi- 
nated last summer, when an effort was made in this 
direction by the steel makers. On the other hand, there 
is still considerable pressure on the part of consumers to 
obtain deliveries and firms are still being rationed on the 


joists and sections are passing into consumption, and 
although some works are able to give delivery rather more 
quickly than was the case recently, this is not the general 
position, and extended periods are still required for the 
execution of orders for plates. This is generally attributed 
to the demands made upon the plate mills by the ship- 
builders, particularly those concerns which are busy upon 
Admiralty work. The situation in the market for semi- 
finished steel has become much easier, and some con- 
sumers are inclined to postpone deliveries where possible. 
This is partly due to the large imports of foreign steel ; 
but it is understood that these will probably decline in the 
future. It is also anticipated that at the end of March the 
duties on this class of material will be raised. In the 
lighter section of the trade the demand is poor and the 
manufacturers would be glad to secure orders. This is 
particularly the case in the sheet department, in which 
trade has declined on home and export account and shows 
no sign of reviving. As regards small bars and sections, 
almost prompt delivery can be given by a number of firms ; 
but there remains an active demand for reinforcing bars. 
The Yorkshire heavy steel trades are well employed and 
sufficient orders are held by the basic steel departments to 
keep the works busy until late in the fourth quarter. All 
the Sheffield works are busy. In the acid carbon steel 
department there is strong pressure for delivery and the 
producing works are operating at full capacity. Some 
makers claim that there has been a slight improvement in 
the volume of new business, but this is not the experience 
of all the mills. The demand for alloy steels has become 
quieter and is likely to remain so until there is a broadening 
in the requirements of the motor car industry. Active 
conditions continue to characterise the stainless steel 
market and business in all descriptions is well maintained. 


Current Business. 


William Beardmore and Co., Ltd., have com- 
menced the re-equipment of their engine shops and boiler 
works at Dalmuir which have been closed since 1934, and 
which are to be reopened for the production of armaments 
to supplement the output of the Parkhead works. Falkirk 
Dean of Guild Court has approved plans for the building 
of a factory by M. Cockburn and Co., Ltd., at their Gowan 
Bank Iron Works, Falkirk, at an estimated cost of £5000. 
The factory will be an extension of the company’s enamel- 
making department. The new ferro-alloy plant of the 
British Electro Metallurgical Company, Ltd., has started 
production at Wincobank, near Sheffield, on ferro-chrome, 
which has hitherto had to be imported into this country. 
Hughes Bolckow Shipbreaking Company, Ltd., Blyth, 
has bought the American steamer ‘“ Yosemite” (6077 
tons) for breaking up. Petters, Ltd., the oil engine makers, 
of Yeovil. intend to publish a register of the apprentices 
and pupils who have passed through their works. Four 
Blackstone Diesel engines have been installed at the gold 
mines belonging to British Goldfields (No. 1), Ltd., at 
Brunant, Pumpsaint, Wales, in addition to two which 
are already at work there. The refuse staiths on the Tyne 
owned by the Hebburn Urban Council are to be taken 
over by the Tyne Improvement Commission to assist 
in developing the oil trade on the river. A quay about 
800ft. long is required for an oil storage depot. It is 
announced by National Shipbuilders’ Security, Ltd., 
that the Wear shipyard of William Gray and Co., Ltd., 
which was recently acquired by the company with the 
intention of closing it down, will be kept on a maintenance 
basis so that it may be reopened if conditions justify 
such a course. It is stated that a firm of steel and tin- 
plate manufacturers is considering the possibilities of 
reviving the iron ore industry in the Forest of Dean. 
The Department of Overseas Trade announces that the 
following contracts are open for tender :—South African 
Railways and Harbours Administration: Eighteen 
4-ton and four 15-ton electrically driven portal jib cranes 
(Johannesburg, March 28th) ; copper plates for locomotive 
boilers (Johannesburg, April 4th); supply and delivery 
f.o.r. (in bond) docks, South African ports, of one or 
more 5-ton four-wheeled, welded-frame timber trailers ; 
one or more semi-trailer attachments, and one or more 
fore-carriages and coupling gears for semi-trailers; a 
number of 3-ton, four-wheel, welded-frame road trailers 
(Johannesburg, April 19th) ; twenty-five 2-ton, four-wheel. 
welded-frame road trailers ; five or more 5-ton, four-wheel, 
welded-frame road trailers (Johannesburg, April 25th). 


Copper and Tin. 


Some improvement has been noticeable in the 
electrolytic copper market, although trading has been 
irregular. In the latter part of last week American con- 
sumers showed greater interest in the metal than for a 
long time, and this gave some encouragement to European 
markets. For the first three weeks in February it was 
officially announced that the sales in the United States 
had totalled 10,300 tons, which was better than had been 
expected. The incipient buying movement, however, did 
not last long, and by the middle of the present week had 
died away. The fact that American consumers are at 
last beginning to take an interest in their forward require- 
ments, however, is satisfactory. There has been a fair 
amount of buying also outside the United States, of which 
foreign Governments have been responsible for a good pro- 
portion. The British Admiralty and War Office have been 
in the market, and last week bought 600 tons and 500 tons 
respectively. The Russian Government has continued its 
purchases, and must have bought very large tonnages 
during the past few weeks, principally for delivery during 
the first quarter. There has been some buying, also, by 
Austrian consumers. Prices have remained moderately 
firm, but expectations that the Americans would raise their 
domestic price from 10 c. to 10-30. have not been fulfilled. 
The American consumers’ complaint that they had to pay 
more for their copper than foreign buyers seems to have 


Export quotations are 


more normal relationship with the export price than the 
quotations which ruled for so long. The London standard 
copper market has not maintained the good tone which 
developed last week. Prices have been on the easy side, and 
speculators who at one time bought with some freedom 
appear to have taken a quick profit, with the result that 
values subsequently declined. ... Prices in the tin market 
have shown a tendency to fluctuate, probably because 
speculators who bought on the news of the International 
Tin Committee’s decision to reduce the quota, later took 
their profits. No marked recession in prices followed, but 
the upward movement was checked. Towards the end of 
last week American buyers came on the market after a 
prolonged absence. The quantities purchased, however, 
were not large, and later they withdrew. The general 
position of the American consuming industries seems to be 
improving, and with an increase in operations at the tin- 
plate mills, the consumption of tin in the United States 
should expand. In Europe the demand has been quiet, 
and most consumers appear to be adhering to a policy of 
covering their requirements as the need arises. 


Lead and Spelter. 


During the past week the lead market has been 
swayed more by sentiment than by actual trading condi- 
tions, and as a consequence prices have fluctuated. The 
inclination shown by consumers last week to buy on a 
more active scale was not maintained, but the volume 
of trading has remained at a respectable level. Perhaps 
one of the most satisfactory features in this market is 
that it appears to have shaken itself free from American 
influences. Although these were never more than senti- 
mental, they have exercised a repressive effect upon 
the market since the autumn. There has been rather 
more speculation in this market and at times a certain 
amount of profit taking has been in evidence. The 
American statistics for January were not very satis- 
factory, as they showed that the stocks of refined lead 
in that country on January 3lst totalled 133,400 tons, 
against 129,130 tons at the end of December. This 
increase occurred in spite of a fall in the production. from 
49,580 tons in December to 39,196 tons in January. 
The decline of 10,384 tons in production was expected. 
but that the stocks should increase, notwithstanding 
this curtailment of output, gives a poor impression of the 
state of American business in this department.... The 
improvement in the tone of the spelter market notice- 
able last week was not sustained, and prices receded rather 
sharply. In the first instance there was little in the position 
of the market to warrant the advance in prices, and, in 
fact, it was chiefly due to the sentimental influence 
exercised by the rise in the. prices of other metals. Con- 
sumers were encouraged to come into the market when 
the price rose and a certain amount of forward buying 
occurred ; but on the relapse users retired and the market 
has since had a rather dull appearance. The consuming 
industries are fairly well occupied, but the prospects 
in this direction are not so good as a few months ago. 
The brassmakers and the die castings industry, however. 
continue to absorb satisfactory quantities. The bear 
account which existed in this market for some time was 
quickly covered when prices began to advance and a 
certain amount of bull speculation developed. The 
speculative account, however, is probably not large. The 
demand for high grade spelter continues to be a feature 
of the market, and Japan in particular is taking consider- 
able quantities. The demand for spelter in America 
has no more than a sentimental influence upon the London 
market, but it appears to have declined sharply of late. 
The news that the American galvanisers are operating 
at only 34 per cent. of capacity has not helped to improve 
the tone of the market. 


Non-ferrous Metal Average Prices. 


The weakness which ruled in the non-ferrous 
metal markets in February is shown by a fall in the average 
price of all the metals dealt in on the London Metal — 
Exchange. For cash copper the average price in February 
was £1 15s. 8d. lower than that for January, whilst for 
three months it was £1 15s. 7d. down. The average 
for electrolytic copper dropped £1 16s. 10d., and for wire 
bars £1 17s. 3d. on the month, the average for best selected 
being £2 1s. 11d. less than in January. For cash tin the 
average quotation was 10s. 4d. less than in January. 
and for three months 18s. I1ld. down. The average 
price for lead for shipment in the current month dropped 
14s. 8d. in February compared with the January figure, 
and for shipment in the third following month was I4s. 6d. 
less, the mean being I4s. 7d. below the average for 
January. There was also a decline in the average quotation 
for spelter in February, and for shipment during the 
current month the price dropped Ils. 9d. For shipment 
in the third following month the average was Ils. 8d. less 
than in January, the mean being lls. 9d. down. The 
following are the official average quotations for February : 








basis of their 1936 purchases. Considerable quantities of 





been partially met, since the present figure of 10 c. is in 


StanpDarp Coprer ... Cash (mean) ... £39 12 104 
3 months (mean) £39 17 1g 
Settlement £39 13 0 
ELECTROLYTIC COPPER (mean) £43 19 2} 
ELEcTROLYTIC WIRE Bars ‘ £44 7 14 
Brest SELECTED COPPER (mean) ... ... £43 10 74 
STANDARD TrN... Cash (mean) ... £183 5 3} 
3 months (mean) £183 2 9% 
Settlement £183 4 6 
“For shipment the current month ... £15 8 03 
| For shipment the third following 
Leap< month ; tet ven ; : £15 10 6 
Mean £15 9 3y 
Settlement . aie: A aed dee Pa £15 7 9 
( For shipment the current month ... £14 8 1} 
For shipment the third following 
SPELTER< month ae £14 ll 9» 
Mean £14 9 Iif 
Settlement £14 8 3 
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Current Prices for Metals and Fuels. 


Makers’ official home trade prices, per ton, delivered buyers’ stations. 


from associated British Steelmakers. 





PIG IRON. 
Home. Export. 
Foundry home prices except for Scotland less rebate of 5/-. 
(D/d Teesside Area.) 
N.E. Coast— £s. d. & «a 
Hematite Mixed Nos. 612 6 
No. 1 613 0 f- @eh 
Cleveland— 
No. 1 51k 6 6 2 6 
No. 3 G.M.B. 5 9 O 6 0 0 
No. 4 Foundry 5 10 0 5 19 0 
Basic 5 0 0 
MIpLanps— 
Staffs— (Delivered to Black Country Station.) 
North Staffs Foundry . 5 11 0 
» Forge 5 6 0 
Basio ; 5 0 Oto £ 5 0 
Northampton— 
Foundry No. 3 5 8 6 
Forge : 6 5 6 
Derbyshire— 
No. 3 Foundry 5 11 0 
Forge 5 8 0 
ScoTtLanp— 
Hematite, f.o.t. furnaces 6 13 0 
No. 1 Foundry, ditto 6 0 6 
No. 3 Foundry, ditto 518 0 
Basic, d/d cot: © 
N.W. Coast— | 613 0 d/d Glasgow 
Yematite Mixed Nos. }618 6 ,, Sheffield 
7 4 6 .,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lanos aND YoRKS—— £ s. d. £2. 4. 
Crown Bars 13 5 0 
Best Bars 13 15 0 
MIpLanps— 
Crown Bars 13 5 O 
Marked Bars (Staffs) 15 15 0 
No. 3 Quality ; 11 12 6 
No. 4 Quality a2: 2.4 
ScoTLanpD— 
Crown Bars 13 5 0 13 5 0 
Best. 13 15 0 13 15 0 
N.E. Coast— 
Crown Bars ; 13 5 0 3 6 0 
Best Bars 13 15 0 13 15 0 
Double Best Bars oot ae 14 5 0 
NoRTHERN IRELAND AND FREE STATE 
Crown Bars, f.o.q. - 1317 6 
STEEL. 
*Home. + Export. 
LONDON AND THE SouUTH— &.« A. ae & 
Angles . ll 3 0 10 12 6 
Tees. 23 0. ll 12 6 
Joists li 3 0 10 12 6 
Channels : 10 17 6 
Rounds, 3in. and up 12 3 0 1112 6 
= under 3in. 12 0 6* 11 15 0 
Flats, under 5in. 12 0 6% 11 15 0 
Plates, jin. (basis) 1113 0 | a 
frin. 11 18 0 11 5 O 
tin. 12 3 0 1110 0 
ss fin. 12 8 0 1115 O 
Un. in. to and incl. 
6 lb. per sq. ft. (8-G.)... 12 10 0 12 10 O 
Boiler Plates, jin.... 12 3 9 12 3 @ 
NortH-East Coast— £ 8. d. £ 8s. d. 
Angles ... Il 0 6 10 12 6 
Tees... ~~ 0 6 1110 0 
Joists ll 0 6 10 12 6 
Channels. Hs BB 10 17 6 
Rounds, 3in. and up . 12 0 6 11 12 6 
~ under 3in. . 1118 OF 1115 0 
Plates, jin. (basis) ll 8 0 11 0 0 
fgin. .-H13 0 ll 5 0 
tin. oe 38 © 1110 0 
tryin. ; 2 3.9 1115 0 
Un. in. to and incl. 
6 lb. per sq. ft. (8-G.)... 12 10 0 1210 0 
Boiler Plates, jin.... ... 11 18 0 2 2 0 
MIDLANDS, AND LEEDS aND DisTRICcT— 
£8. d. a 
Angles hae: S 10 12 6 
Tees... .12 0 6 1112 6 
Joists - 1 8 6 10 12 6 
Channels.. : «A, 4.4 10 17 6 
Rounds, 3in. and up “Boh 6 ll 12 6 
_ under 3in. 11 18 0* 1115 0 
Flats, 5in. and under 11 18 0” 1115 0 
Plates, jin. (basis) 11 10 6 11 0 0 
fin. 11 15. 6 11 5 0 
tin. 2 0 6 1110 0 
Ss fin. ~~ a oe 1115 0 
Un. #in. to and incl. 
6 lb. per sq. ft. (8-G.)... 12 10 U 12 10 0 





_ Boiler Plates, jin. ae eS. ; 2: 2s 


STEEL (continued). 


*Home. Export. 
Giaseow anp District— S20. S: fo: 
Angles .. : ire: 8 :. 10 12 6 
ae is CS US .. 1112 6 
Joists. oe ee 10 12 6 
Channels... ie ee 10 17 6 
Rounds, 3in. and up AE O n@e 1112 6 
we under 3in. 11 18 0O*. 1115 0 
Flats, 5in. and ander 11 18 0O* 1115 O 
Plates, jin. (basis) HS. 8 ll 9 0 
Sine 3! ear ISD 11 5 0 
tin. 11 18 0 1110 0 
> 2 3 0 1115 0 
Un. fin. to and inel. 
6 lb. per sq. ft. (8-G).. 12 10 O.. ... 12 10 0 
Boiler Plates, jin. . SERS 08 12 2 6 
SoutH Waxes AREA ORR: * £s. d. 
Angies , 1. 0.6 10 12. 6 
Tees... 12 0 6 1112 6 
Joists. ll O 6 10 12 6 
Channels. : Pris @& 10 17 6 
Rounds, 3in. and up 12 0 6 11 12 6 
es under 3in. 11 18 O* 1115 0 
Flats, 5in. and under 11 18 0O* 1115 0 
Plates, jin. (basis) 1110 6 ll 0 0 
fin. 1115 6 Na ee 
tin. 12 0 6 11 10 0 
fein. 12 5 6 1115 0 


Un. in. to and incl. 
6 lb. per sq. ft. (8-G)... 12 10 0 


IRELAND—F.0.Q. BELFAST. Rest oF IRELAND. 
i es 2: a... 

Angles ll 5 6 ll 8 0 
Tees... 12 & 6 12 8 0 
Joists ll 5 6 1115 6 
Channels. 11 10 6 1113 0 
Rounds, 3in. and up 12 5 6 12 8 0 
% under 3in.* 10 16 0 10 16 0 
Plates, jin. (basis) 12 23 0 1115 6 
fein. 1118 0O 12 0 6 

tin. 12 3 0 12 5 6 

frin. 12 10 0 12 10 0 

Un. yin. to fin. inel. ... 12 3 0 12 5 6 


* Rounds and Flats tested quality ; Untested 9/— less. 
OTHER STEEL MATERIALS. 


Home. Export. 

Sheets. £ «4, 6 @. 0d: 
11-G. to 12-G., d/d 1415 0 f.o.b. 13:10 0 
13-G.,d/d_. 16 2 6 f.o.b. 13 10 0 
14-G. to 20-G., d/d - 1510 0 f.o.b. 13 15 0 
21-G. to 24-G., d/d 1515 0 f.o.b. 14 0 0 
25-G. and 26-G., d/d - 1610 0 f.o.b. 1415 0 


Irish Free State, £15 15s., f.o.q. four ton lots. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots 
to 10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 


Home. S 4, 2 
4-ton lots and up 18 10 0 
2-ton to 4-ton lots 18 17 6 
Under 2 tons 20 2 6 


Export: India, £19 lds. c.i.f.; Irish Free State. £18 10s. 
f.o.q.; General, £16 15s. f.o.b. 24-G Basis. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/-. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 
Billets. 100-ton lots and over, 35 to 100 tons, 5/- extra; less 


than 35 tons, 10/— extra. & «a & 
Soft (up to 0-25% C.), untested 7h 
Pa oa a tested oe 7's 
Basic (0-33% to 0-41% C.) 812 6 
Medium (0-42 to 0-60% C.) 9 2 6 

Hard (0-61% to 0-85% C.) 912 6 
(0-86% to 0-99% C.) 10 2 6 

ie (over 0-:99%C.)__... 10 12 6 
Rails, Heavy, 500-ton lots, f.o.t. 10 2 6 
oe 9 2 6 


FERRO ALLOYS. 


-6/1} per ib. (nominal) 


Tungsten Metal Powder 
6/- per lb. (nominal) 


Ferro Tungsten 


Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon’ £24 5 0 7/6 
6 p.c. to 8 p.c. ... £24 0 0 7/6 
8 p.c. to 10 p.c. . £24 0 0 7/6 
2 Max. 2 p.c. carbon £36 0 0 L1/- 
lp.c.carbon ... £38 5 0 L1/- 
» 0-50p.c.carbon £41 0 0 12 


. 1/-per lb. 
.. 2/5 per lb. 
. £18 15 0 home 
. £12 0 Oscale 5/- p.u. 


” * carbon-free 
Metallic Chromium ..._... 
Ferro Manganese (loose), 76 p.c. 

» Silicon, 45 p.c. to 50 p.c. 


a » tp... j . £17 0 Oscale 6/- p.u. 
.» Vanadium . 14/- per lb. 
.» Molybdenum . 4/9 per lb.; 5/- forward 
, Titanium (carbon-free) . 9d. per Ib. 
Nickel (per ton) : . £185 to £190 per ton. 
Cobalt Siete - . 8/6 to 8/9 per lb. 





* Joists, Sections and Plates are subject to a rebate of 15s. to home users purchasing only 
t Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, March 2nd.) 


CorpPpER— 
eer |... ‘ . £40 5 UVto £40 6 3 
‘Three months £40 10 Oto £40 ll 3 
Electrolytic... £44 0 Oto £44 15 0 
Best Selected Ingots, d/d Bir- 
mingham .... ; ; £44 10 OO 
Sheets, Hot Rolled £75 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 124d. 124d. 
»  Brazed (basis) ... : 12}d. 124d. 
Brass— 
Ingots, 70/30, d/d Birmingham £38 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 11}d. 11}d. 
»  Brazed... : 13}d. 133d. 
TiIn— 
Cash ... . £186 10 Oto £186 12 6 
Three Months £186 0 Oto £186 10 0 
SPELTER— 
Cash . £14 7 6to £14 8 9 
Three Months £14 12 6to €14 13 9 
Leap— 
Cash ‘ £15 6 Sto £15 7 6 
Three Months . £15 10 Oto £15 11 3 


Aluminium Ingots (British) £100 to £105 


FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened ; 21/ 
Hamilton Ell : 19/6 
Splints 23/- to 24/ 

AYRSHIRE— 
(f.0.b. Portse)—-Steam 18/6 
FirEsHIRE— 

(f.0.b. Methil or Burntisland) 

Prime Steam... ... .... 18/6 
Unscreened Navigation 19/6 
LOTHIANS— 

(f.0.b. Leith)—Hartley Prime 18.6 
Secondary Steam ... ; 17/6 
ENGLAND. 

Soutn Yor«ssuime, Hors.— 
B.S.Y. Hards... 22/6 to 23/ 
Steam Screened 20/6 to 21/- 
NoRTHUMBERLAND, NEWCASTLE— 
Blyth Best 19/- to 20; 
» Second 18/6 to 19/- 
» Best Small 18/6 to 19/- 
Unscreened 18/— to 19/- 
DuRHAM— 
Best Gas.. 21/6 to 22/ 
Foundry Coke 36/- to 42/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/- to 29/6 - 
South Yorkshire . 25/6 to 27/6 
Seconds . 22/-to 24/- _ 
CarpirF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large ... ’ / : 25 /- 
Best Seconds ... ae ne dtee 25 /- 
Best Dry Large ; 25/- 
Ordinaries’. “3 ; 25/- 
Bunker Smalls 18/6 to 19/- 
Cargo Smalls... 18/- to 18/6 
Dry Nuts 28/- to 29/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke “a ; 42/6 to 43/- 
Patent Fuel . J Hore 26/- 
SwaNnsEa— 
Anthracite Coals : 
Best Large ... 38/- to 41/- 
Machine-made Cobbles . 41/- to 51/- 
Nuts ry ; : 40/- to 50/- 
Beans : . 33/- to 38/6 
Peas . ; ph tomettes . 26/- to 29/6 
Rubbly Culm 15/— to 16/- 

Steam Coals : 

Large Ordinary 20/- to 25/- 


FUEL OIL. 


Inland consumption: contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) en 33d. 
Diesel Oi! BE MER PSOE NEO” IN 4}d. 
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French Engineering Notes 


(From our own Correspondent in Paris.) 
Arbitration. 


As the labour charter passes in successive stages 
from the Chamber of Deputies to the critical and some- 
what hostile Senate, it meets with increasing disfavour 
outside the sections of the community represented by the 
C.G.T. The Senate is amending the arbitration Bill, 
and-among the changes is the substitution of 12 per cent. 
for 5 per cent. as the minimum rise in living costs entitling 
the unions to invoke arbitration for an adjustment of 
wages. 
their private affairs being revealed to the men’s syndicates 
when evidence is produced to prove that employers, 
individually or as an industry generally, are unable to pay 
more wages. Perhaps the main objection to a rigid 
legal arbitration procedure is that it perpetuates a class 
barrier between employers and their men, and there are 
grave doubts whether the system will be workable. 
Declarations by unions that they will never abandon 
methods to ensure a maintenance of the purchasing 
power of wages are confirmed by what is taking place 
in the metallurgical industries in the Nord, apart from 
those in the Lille area, where the men rejected as 
insufficient the advance in wages accorded to them by the 
arbitrator. They demanded a further advance on that 
originally claimed on the ground that the cost of living 
had risen in the meantime and required an arbitral 
decision within a week. They argued that the arbitrator 


was not supplied with reliable figures and data upon which | 


to base a fair award, and on another arbitrator being 


appointed by the Government the unions sent him a | 


communication implying that he was expected to satisfy 
the men’s claims. The unions make it clear that they 
regard arbitration as a means to an end. The arbitrator 
is working under threat of a general strike, which is 
illegal in such cases under existing decrees. The first 


More protection is given to employers against | 


| British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
le. each. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


477,881. July 20th, 1937.-Two-stroke Ewnoernes, Interna 
Holding, Société Anonyme, 5, Rue Philippe, Luxembourg, 
Grand Duchy of Luxembourg. 

In this engine the exhaust ports A A are opened and closed 
by an auxiliary piston B, whieh is free to slide in the cylinder 
head except that it is controlled by the crank C. This crank 
works in a sliding block D in the guide E in the cylinder head. 

The block is operated by the cam F driven from the main crank- 

shaft. The auxiliary piston B has an annular piston G working 

in a closed chamber to which air can be admitted by the non- 
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draft of the Bill imposed a secret ballot before any strike, 
and this was changed, at the instigation of the C.G.T., 
into requiring a ballot on the continuance of a strike | 
after it is declared, so that a union may order a strike | 
with little fear of its being called off by the votes of 
men who are misled on the points at issue. Employers 
are to have no right to take on men during a strike, or 
to carry on work in any form. The factory will be what | 
is called * neutralised,’’ while the State is at liberty to | 
take possession of the works, if necessary, in the national | 
interest until the strike is settled. The obvious result | 
of this state of things being legalised is that the unions 
will have it in their power, by repeated claims and strikes, 
to ruin any employer. Monsieur Jouhaux, the general 
secretary of the C.G.T., has declared that if an employer 
is unable to pay higher wages his business must be placed 
under the control of a workers’ syndicate. Employers 
all over the country have been roused to make a general 
protest, and the Senate refuses to accept modifications 
in the charter which change its original character of an 
orderly consolidation of the Matignon concessions into 
one favourable to syndicalist claims. 


Coal Production. 


The collieries are equipped to produce two- 
thirds of the coal necessary for the country’s annual 
consumption of something like 75 million tons, and before 
the miners secured their working week of thirty-six 
hours coalowners had nearly reached the maximum pro- 
duction. The shorter week was accompanied by a decline 
of individual output, and a considerable increase in the 
number of hands failed to maintain the previous production 
of coal, with the result that the country had to rely 
more largely on foreign coal, the imports of which are 
regarded as largely responsible for the unfavourable 
balance of trade that it is desired to lessen in the interest 
of monetary stability. Coal imports during 1937 increased 
by 6 million tons. The men had agreed to put in an 
additional sixty-two hours during that year with higher 
pay, and following upon the report of the inquiry into 
national production the union, in view of the emergency, 
agreed to the yearly additional hours being increased to 
ninety-three, subject to coalowners complying with 
demands affecting the employment of more men, housing, 
and other social problems. The result is that there has 
been some difficulty in inducing the men to work even 
the additional sixty-two hours, and when they were 
ready to do so the surface men at some of the collieries 
struck work, so that the situation still remains uncertain. 
The Government hopes to check coal imports by doing 
what is necessary to facilitate the carrying out of hydro- 
electric schemes that have been potsponed. 

Shipbuilding. 

When the South Atlantic liner “ Pasteur” 
was launched from the shipyard of the Chantiers de 
Penhoét at Saint-Nazaire recently, Monsieur René Fould, 
president of the company, had much to say about the 
disabilities under which shipbuilding laboured since they 
were aggravated by the social reforms with the forty- 
hours’ week, and he again insisted that the industry 
could only be saved by the State giving it more protection. 
In 1937 the only private French order was, he said, for 
a cargo ship of 2400 tons, while owners ordered from 
foreign yards ships totalling 32,500 tons. Since the 
beginning of the year orders for two more ships have been 
placed abroad, but three have come to French yards, 
including a big oil tanker. The point made by Monsieur 
Fould was that money was going out of the country that 
could have been retained with the help of the State. 
Monsieur Elbel, Minister of the Merchant Marine, con- 
firmed the gloomy outlook for mercantile shipping unless 
something were done to replace the greater part of the 
fleet which will have reached the normal limit of service 
in five years’ time. During that period a minimum tonnage 
must be laid down annually to save the fleet from partial 
extinction. Financial aid in the form of credits, premiums, 
and subsidies is already offered to owners to encourage 
them to modernise their fleets by placing orders in French 
yards, but they are deterred from doing so by the cost of 





building which places them at a disadvantage compared 
with foreign owners. 














return valve H. The chamber also communicates with the 
working cylinder by the pipe J. During the working stroke of 
the engine the crank C is held on its dead centre, so that the 
piston B cannot move. Towards the end of the stroke one of the 
nibs on the cam F releases the sliding block D and the linkage 
collapacs, so that the piston B can rise under the influence of 
the compression pressure, but against the pressure of air com- 
pressed in the space K. At the turn of the stroke the air in the 
space K expands to drive down the piston G and send a supez- 
charge of air into the working cylinder. The crank C is then 
locked again by another nib on the cam.—January 7th, 1938. 


477,907. July 9th. 1936. 
Poppet VaLves, H. Wes- N°477,.907 
lake, Fuller’s Way, Kings- 
ton By-pass, Surbiton, 
Surrey. 

In this valve arrangements 
are made to conduct away 
the heat of combustion from 
the head down the stem, so 
that high compression ratios 
can be employed. The valve 
is of steel and has a hollow 
stem. Into the stem there is 
pressed a sleeve A of copper, 
which is split lengthways as 
shown at B. The bore of the 
sleeve is occupied by a steel rod 
> carrying a cover plate D. 
The several parts are soldered 
or welded together. When the 
valve warms up the greater 
expansion of the copper sleeve 
ensures good contact between 
the parts, and the copper con- 
ducts away the heat.—January 
10th, 1938. 





ELECTRICAL APPLIANCES. 


478,170. May 7th, 1937.—AnN ExLectric INSULATOR FoR TRANS- 
MISSION LINES, Quartz et Silice, 8, Rue d’Anjou, Paris, 
France. 

There exists in commerce a product known under the regis- 
tered trade mark ‘‘ Mycalex,”’ which product is compoged of 
mica in powder, agglomerated with heat under high pressure 
by the aid of certain borates or silico-borates of lead or again of 
enamels rich in eryolite and in boric acid. This ‘‘ Mycalex ” 
has a great mechanical strength and excellent dielectric qualities ; 
it lends itself to the coating of metallic articles and even to the 
constitution of tight joints between these articles, the product 
having the property of adhering very energetically to metals at 
its softening temperature. The present invention relates to an 
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electric insulator for lines transmitting electric energy, more 
particularly for high-tension lines, characterised by this that 
the metallic parts serving to support the insulator and to 
support the conductor upon the latter are embedded in one or 
more bodies of “ Mycalex ” or similar material, which are con- 
nected by welding to one or more parts in glass or ceramic 
material covered with glass, constituting the bell or domed 
portion of the insulator. The drawing represents, a form of con- 


comprises two metal ferrules B and C embedded in the insulating 
material at the time of its moulding and serving, respectively, 
to fix the insulator upon its support and the conductor upon 
the insulator. The part made of “ Mycalex ” is provided with 
a crown D upon which a glass bell E can be welded under heat, 
by the intermediary of a vitreous flux. such as borate or silico- 
borate of lead.—-.January 13th, 1938. 


TRANSMISSION OF POWER. 


477,917. July 10th, 1936.—ELectTric CaBLeEs, Solution Trust, 
Ltd., Union Building, 78-80, Cornhill, London, E.C.3. 

This invention relates to electric cables having a metal sheath 
separated from the conducting core or cores by a pulverulent 
insulating material, such, for example, as magnesia or steatite, 
and to a process for the manufacture thereof. It has been found 
that any air occluded in the work piece tends to cause oxidation 
of the core or cores and the inner surface of the sheathing tube, 
and such oxidation not only tends to reduce the dielectric 
properties of the insulation, but may also in extreme cases give 
rise to faults or even breakages of the sheath during the metal- 
lurgical treatments. According to the invention the work piece 
initially consists of a metal tube, which will ultimately form the 
sheath of the cable, surrounding one or more conducting rods, 
which will form the core or cores of the cable, the intervening 
space being filled with a compressed pulverulent insulating 
material, such as magnesia or steatite. The surfaces of the 
sheathing tube and of the conducting rod or rods are carefully 
cleaned before the insulation is inserted. One end of the work 
piece is now closed, for example, by means of a metal seal brazed 
to the sheathing tube, and the other end of the tube is attached, 
for example, by a gas-tight screw joint or by brazing, to a pipe of 
which the other end is connected to a pump operating under a high 
vacuum. This pump is set into operation while the work piece 
is submitted to a heat treatment, and the pumping is continued 
until a desired heating temperature has been reached and the 
vacuum meter associated with the pump indicates that the 
liberation of gases from the insulation has ceased. The pipe is 
now sealed, for example, by hammering, and is disconnected 
from the pump, the work piece now being ready for subjection 
to the drawing or other lengthening treatment, which is carried 
out in a number of stages (as may be necessary in accordance 
with the dimensions desired in the finished cable) preferably with 
further heat treatment between the successive stages. The 
removal of oxygen by exhaustion may be assisted by the 
presence of a substance having a strong affinity for oxygen 
(such, for example, as carbon at red heat) or by the injection of 
an inert gas.—January 10th, 1938. 


LOCOMOTIVES. 


478,168. April 28th, 1937.—Sream Locomotives, The Super 
heater Company, Ltd., Bush House, Aldwych, London, W.C.2. 

The inventor claims that this type of locomotive is suitable for 
both high-speed passenger traffic and heavy goods work. It is 
described in the claims as follows :—A steam-driven locomotive 
having a plurality of independent driving units, each comprising 
a pair of driving wheels and a pair of fixed cylinders with their 
axes inclined to the horizontal, wherein there is comprised in 
each driving unit a pair of double pin cranks and a pair of single 
pin cranks, each cylinder having associated with it a double 
pin crank whose pins subtend an angle equal to that at which the 
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cylinder is inclined to the horizontal and whose rotational axis 
is parallel with and substantially in the same horizontal plane 
as the rotational axis of the respective pair of wheels and is 
intersected at right angles by the axis of the cylinder, the latter 
driving, through a crosshead and connecting-rod, one pin of 
such crank and the other pin being coupled by an independent 
driving rod to a single pin crank on the respective wheel, the 
cranks of one of the pairs being rigidly coupled together by a 
shaft to maintain the setting of crank pins at one side of the 
locomotive appropriately in advance of the corresponding 
crank pins at the other side.—January 13th, 1938. 


s 


CRANES AND CONVEYORS. 


477,896. July 7th, 1936.—CoNnveyor BeLr FasTeners, G. H.C. 
Corner, Mauber, Monmouth Drive, Sutton Coldfield, 
Warwick; and Lightning Fasteners, Ltd., Imperial 
Chemical House, Millbank, London, 8.W.1. 

This is a belt connector for use in such services as conveyors 

where the joint has occasionally to be broken. At each end of 

the belt there is attached a series of clips A by staples B driven 
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into the fabric. The clips are also threaded on to the wires C C. 
Each clip is furnished with a boss D, which meshes with a recess 
in its opposite mate. The joint is opened or closed by flexing 
it transversely as shown in the upper illustration, and it is 
suggested that a tool may be used for the purpose, which is 
described as a cam device or jaws similar to those of a pair of 





struction of an insulator according to the invention. As shown, 
the central part A of the insulator is made of ‘* Mycalex.”” It 


pliers.—January 7th, 1938. 
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AERONAUTICS. 


478,476. April 28th, 1937.—Paracuutes, L. J. M. Capel, 18, 
Rue d’Alsace, Toulouse, Haute-Garonne, France. 

The inventor proposes to ensure the opening of a parachute 
by providing it with an inflatable expanding means (not 
described) which is inflated by carbon dioxide gas. The gas is 
furnished from a bottle containing it in the liquid form. Only 
sufficient liquid is carried fully to inflate the expander, so that 
the expander may not be overstressed. The valve controlling 
the use of the gas is operated by the parachutist.—January 19th, 
1938. 


MOTOR CARS AND ROAD TRAFFIC. 


478,328. July 17th, 1936.—Brakine SysteMs FOR VEHICLES, 
Automotive Products Company, Ltd., Brock House, Lang- 
ham-street, London, W.1; and D. T. Brock. 

In this braking system two of the brakes A and B are operated 
hydraulically, and two, C and D, by mechanical linkage. There 
is a balance between the brakes in normal working, but should 
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cither part fail the other remains effective. The force necessary 
to apply the brakes is supplied by the rocking lever E turning 
counterclockwise against the end of the piston rod F. The 
piston G then forces fluid from the cylinder H to operate the 
brakes A and B. Fluid also passes by the duct J to operate 
the brakes C and D by means of the piston K. L is a reservoir 
for the working fluid.—January 17th, 1938. 


MISCELLANEOUS. 


477,910. July 9th, 1936.—THE PropucTION oF PHOSPHATE 
CoaTINGs ON FERROUS SuRFacEs, The Pyrene Company, 
Ltd., Great West Road, Brentford, Middlesex ; and W. J. 
Clifford. 

This invention relates to the production of phosphate coatings 
on ferrous surfaces with the aid of phosphate solutions containing 
the phosphate of a metal above iron in the electro-chemical 
series in addition to ferrous phosphate. Whether the initial 
solution contains any ferrous phosphate or not, ferrous phosphate 
will be formed as a result of the attack on the ferrous metal. 
In a bath containing in each 100 gallons of solution 3-5 Ib. 
of manganese dihydrogen phosphate, 3 Ib. ferrous dihydrogen 
phosphate, and 20 lb. sodium nitrate, and used to coat impro- 
perly cleaned ferrous surfaces, the ratio of manganese to iron in 
the solution is found to sink, with the result that after each 
period of twenty-four hours it is too low, being, for example, 
2-7 Ib. of manganese phosphate to 4-5 lb. of ferrous dihydrogen 
phosphate, and inferior coatings are produced. The ratio can 
be restored and the working conditions kept suitable by the 
addition once every twenty-four hours of from 2 oz. to 3 oz. 
of potassium permanganate per 100 gallons of solution. This is 
found to reduce the ferrous iron content by from 30 to 40 per 
cent. It is, of course, understocd that in addition the bath is 
replenished in the usual way as and when required.—January 
10th, 1938. 

477,891. July 3rd, 1936.—Prre Jornts, J. H. Elliott, 103, West 
Regent-street, Glasgow, C.2. 

This is a device for making a water-tight joint between a metal 
pipe and, say, a stoneware connection. It comprises three 
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parts, a rubber sleeve A, a sheet metal reinforcement B, which is 

split at C so that it can expand, and has a screw thread embossed 

in its bore. The third part is a conical nipple D, also screw 
threaded, which is forced into the reinforcing sleeve to make the 

joint tight.—January 3rd, 1938. 

477,923. July 17th, 1936.—OiLy ConDENSATION ProDUCcTS 
UsErcL FoR ImMpaRTING COLOUR AND FLUORESCENCE TO 
Lusricatina Orns, C. Ockrent, 4, Ducie-street, Princes 
Park, Liverpool; and D. W. F. Hardie, 20, Roskell-road, 
Hunt’s Cross, Liverpool; and Imperial Chemical Indus- 
tries, Ltd., Imperial Chemical House, Millbank, London, 
S.W.1 

fhis invention relates to the manufacture of oily materials 
suitable for use as additions to lubricating oils, more particularly 
for imparting colour and fluorescence thereto. Thirty-three 
parts of a chlorinated paraffin wax containing 40 per cent. 
chlorine were mixed with 50 parts benzene, and 3 parts of 
anhydrous aluminium chloride were added slowly in the cold. 

When the copious evolution of hydrochloric acid had ceased the 

mass was heated to a temperature of 70-80 deg. Cent. for five 

hours under a reflux condenser. The reaction mass then 
separated into two portions and the liquid portion was drained 
off from 30 parts of a rubber-like solid. After removal of 
henzene from the liquid by distillation there were left about 

30 parts of a dark coloured oil. The rubber-like solid was warmed 

with dilute hydrochloric acid to remove the aluminium chloride 

and was then dried and fused at a temperature of 300-400 deg. 

Cent. for about half an hour until a dark red homogeneous mass 

was obtained. This mass was treated with benzene at the boil 

under a reflux condenser, and after filtering the benzene was 


distilled off from the extract to yield 15 parts by weight of a 
thick red oil. One to five parts of this material added to 10,000 
parts of a natural synthetic lubricating oil is sufficient to impart 
to the latter a pleasing green fluorescence as well as a slight 
intensification of its colour._—January 10th, 1938. 


478,302. July 13th, 1936-—FivorEscent Screens, Tele- 
funken Gesellschaft fiir drahtlos» Telegraphie m.b.H., 
12-13, Hallesches Ufer, Berlin, Germany. 

This invention relates to the production of fluorescent screens, 
such as are employed in cathode ray tubes and similar apparatus. 
By it zine silicate is so modified that an emission of different 
colour, particularly of a longer wavelength, can be obtained. 
Instead of composing the screen wholly of manganese activated 
zine silicate a part of the zinc is replaced by one of the alkali 
earth metals. Beryllium is found to be specially suitable for 
this purpose, but progression of the colour towards yellow can 
be attained by the use of magnesium and calcium, The replace- 
ment of about 25 per cent. of the zinc contained in the Willemite 
by one of the alkali earth metals has been found sufficient to 
produce the optimum yellow fluorescence without undue loss 
of brightness. By effecting a still higher percentage replace- 
ment a progression of the emission towards a colour of a still 
longer wavelength can be effected. In producing the improved 
fluorescent screen pure zinc oxide and beryllium oxide are 
mixed together, for example, in the proportion of 3:1. To 
this mixture is added silicic acid (SiO,) in such quantity that 
the molecular proportions correspond to the orthosilicate. 
About 0-1 to 2 per cent. of manganese is added as an activator. 
The resultant mixture is then heated at about 1200 deg. for 
several hours.—January 13th, 1938. 








Forthcoming Engagements. 
Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


To-pDay. 

INst. OF MECHANICAL ENGINEERS.-—Storey’s-gate, S.W.1. 
** The Design and Use of Instruments for Anti-Aircraft Defence,” 
Major A. C. Tarnow. Members only. 6.30 p.m. 

Inst. oF Sanitary ENGINEERS.—Caxton Hall, 
* Studies in Sludge Digestion,”’ R. Hicks. 6.30 p.m. 

Juntorn Inst. OF ENGINEERS.—39, Victoria-street, 
‘““ Water Turbines,’’ W. J. Kennelly. 7.30 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—Grand 
chester. Annual dinner. 


S.W.1. 
S.W.1. 


Hotel, Man- 


SaturDAy, Marcu 57H. 

Inst. OF British FouNDRYMEN.—Engineers’ Club, Albert- 
square, Manchester. ‘‘Some Fundamental Properties of 
Moulding Sands,’ W. J. Rees. 4 p.m. 

Monpay, MARCH 7TH. 

BRADFORD ENGINEERING Soc,—Technical College, Bradford. 
** The Photo-Electric Cell and its Applications,” J. B. Kramer. 
7.30 p.m. 

ENGINEERS’ GERMAN CIRCLE.—Inst. of Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘ Freikolben Maschinen (Free-Piston 
Engines),” H. R. Trost. 6 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. Cantor 
Lecture, ‘‘ Gases and Metals,” Lecture II, Colin J. Smithells. 
8 p.m. 

TugEspay To THuRsDAY, Marcu 8TH TO 10TH. 

Inst. or Metats.—Hall of the Inst. of Mechanical Engineers, 
Storey’s-gate, 8.W.1].  Thirtieth annual general meeting. 
Programme, page 174. 

Turespay, MARCH 8TH. 
AUTOMOBILE ENGINEERS.—King’s Head Hotel, 
Coventry. ‘* National Influences on American Passenger Car 
Design,” M. Olley. 7.30 p.m. 

Inst. OF CHEMICAL ENGINEERS. Burlington House, Picca- 
dilly, W.1. ‘The Theoretical and Commercial Aspects of 
Flocculation,” J. O. Samuel; ‘* Size Analysis by Photographie 
Sedimentation,” W. F. Carey. 6 p.m. 

Inst. oF Crvit ENGINEERS.—Great George-street, West- 
minster, 8.W.1. ‘‘ Engineering Problems Associated with Clay, 
with Special Reference to Clay Slips,’ T. H. Seaton 6 p.m. 
NEWCASTLE-UPON-TYNE AND District Assoc.—The North of 
England Inst. of Mining and Mechanical Engineers, Westgate- 
road, Newcastle. ‘‘ Timbering of Excavations,” J. R. Hall. 
7.30 p.m. SoutTH WALES AND MONMOUTHSHIRE Assoc.—Royal 
Metal Exchange, Swansea. ‘ Wales and Recent Waterworks 
Practice,” A. L. Arnold. 6.30 p.m. 

Inst. oF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—39, 
Elmbank-crescent, Glasgow C.2. ‘* Annual Load Line Surveys,” 
J. Foster King. 7.30 p.m. 

WEDNESDAY, MARCH 9TH. 

Inst. or ENGIneERS.—St. Bride’s Inst., Bride-lane, E.C.4, 

** Oil from Coal,” A. J. V. Underwood. 7.30 p.m. 
TuurRspay, Marcu 1l0rH. 

Diese, ENGINE Users Assoc.—Caxton Hall, 8.W.1. 
ing Metals,”’ informal discussion. 5 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—Merchant Venturers’ 
Technical College, Unity-street, Bristol. ‘‘ Recent Develop- 
ments in Engine Indicators,” Dr. E. M. Dodds. 7 p.m. 

Inst. or Crvit ENGINEERS: BRIstoL AND District Assoc.— 
Royal Hotel, College Green, Bristol. ‘‘ Some Notes on the 
Application of Vibration to Concrete and Reinforced Concrete 
Construction,” Jack Mercer. 5 p.m. PortTsmMouTH, SouTH- 
AMPTON AND District Assoc.—Municipal College, Portsmouth. 
“Air Raids as they Affect the Work of the Civil Engineer,” 
Colonel William Garforth. 

Inst. oF ELectrricaL ENGINEERS.—Savoy-place, W.C.2. 
Presentation of Faraday Medal to Sir John Snell. ‘‘ The Light- 
ing Load: Its Characteristics and Development,” W. D. Jones. 
6 p.m. 

Inst. or Fue..—Joint meeting with the South Wales Inst. 
of Engineers. Royal Metal Exchange, Wind-street, Swansea. 
‘The Combustion of Anthracite Duff in Pulverised Form,” 
John B. Mayer. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS : 
Visit to works of David Brown and Sons, Ltd. 
Analysis,” J. Ward. 

Fripsy, Marcu lIru. 

Inst. oF Civit ENGINEERS : GLASGOW Assoc, OF STUDENTS.— 
Inst. of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. ‘* Water Supply Problems in South-West 
England,” John B. Harvey. 7.30 p.m. 

Junior Instr. oF ENGINEERS.—39, Victoria-street, S.W.1. 
‘““Canal Locks and Other Lifting Devices in Inland Naviga- 
tion,” D. G. MeGarey. 7.30 p.m. 


INST. OF 





** Bear- 


YORKSHIRE BRAaNncH.— 
“ Optical Stress 


MANCHESTER Assoc. OF ENGINEERS.—Engineers’ Club, Man- 
chester. 


“Hoisting Minerals from 10,000ft.," E. Loynes. 





7.15 p.m. 





Puysicat Soc.—Imperial College of Science and Technology, 

South Kensington, 8.W.7. Annual general meeting. 5.15 p.m 
Monpay, Marcu 14H. 

AUTOMOBILE ENGINEERS.-~Technical 
A. Taub. 7.30 p.m. 

NORTHERN IRELAND Assoc. 
“Cast Tron or Steel for Water 
H. W. Middleton. 


Inst. oF College. 
Derby. ‘ Carburation,” 

Inst. or Crvit ENGINEERs : 
Queen’s University, Belfast. 
Mains? Some of the Pros and Cons.” 8S. 
6.15 p.m. 

InsT. OF MECHANICAL ENGINEERS : GRADUATES’ SECTION. 
Storey’s-gate, S.W.1. ‘“ Mechanical Vibrations,” Prof. C. iE 
Inglis. 

Inst. or Merats: Scorrish Loca Section.—Inst. of Engi- 
neers and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. ‘‘ What Conventional Mechanical Properties Tell Us 
About Materials,” G. W. Austin, 7.30 p.m. 

Inst. or TRANSPoR?.—-Inst. of Electrical Engineers, Victoria 
Embankment, W.C.2. ‘* Rates Agreements and Rates Regula 
tions in the Road Haulage Industry,” C. T, Brunner, 5,30 p.m. 

Roya. Soc. or Arts.—Cantor Lecture, *‘ Gases and Metals,’ 
Lecture ITT, Colin J. Smithells. 8 p.m. 

Turspay, Marcon loru. 

British Assoc, OF ReFrrRiGERATION.—-Inst. of Marine Engi 
neers, 85, The Minories, E.C.3. ‘‘ Report of the Research Com 
mittee ou Temperature and Carbon Dioxide Measuring Instru 
ments.’ Discussion. 6.30 p.m. 

Inst. OF AUTOMOBILE ENGINEERS,—-George Hotel, Luton. 
* Transmission Gear Developments and the Possibilities of 
Simplified Control,” L. J. Shorter. 7.30 p.m. 

Inst. or Crvit Enernerrs..—Grosvenor House, Park-lane, 
London, W.1. Annual dinner. 7.15 p.m. for 7.45 p.m. 

{Nst, or Merrats: Brrmincuam Locat Ssction.James 
Watt Memorial Inst. ‘‘ High-speed Strip Rolling,” C. E. Davis. 
7 p.m. Norru-East Coast Locat Section.—Electrical Engi 
neering Lecture Theatre, King’s College, Newcastle-upon-Tyne 
‘“* Magnesium Alloy Castings,” O. Kennedy. 7.30 p.m. 

Inst. oF Metats: Swansea Locat Srctron.—Y.M.C.A., 
Swansea. Annual general meeting. ‘“* Recent Developments 
in the Production of Copper,” R. D, Burn. 6.30 p.m. 

Tron anp Street Inst.—Sheffield Metallurgical Assoc., 198 
West-street, Sheffield. ‘‘ The First Report of the Ingot Moulds 
Sub-Committee,’ forming Section VI of the Seventh Report on 
the Heterogeneity of Steel Ingots, will be introduced by Mr 
R. H. Myers, Chairman of the Sub-Committee, and presented 
for discussion by Mr. J. G. Pearce. 

WepNeEsDay, Marcu l6érn. 

Inst. oy AUTOMOBILE ENGINEERS.—Metropole Hotel, Leeds 
* National Influences on American Passenger Car Design, 
M. Olley. 7.15 p.m, 


MANCHESTER Assoc. 
Albert-square, Manchester. 


or Enoineers.—Engineers’ Club. 
‘“* Ingots,”” H. H. Burton. 7.15 p.m 


Monpay, Marcu 2Ist. 
Inst. oF AUTOMOBILE ENGINEERS.—39, Elmbank-crescent, 
Glasgow. ‘‘ Carburation,” A. Taub. 7.45 p.m. 
Turespay, Marcu 22np. 
Inst. oF AUTOMOBILE ENGINEERS.—York House, Great 
Charles-street, Birmingham. ‘ Carburation,”’ A. Taub. 7.30 


p-™. 
Tuurspay, Marcu 241TH. 

Inst. of Metats.—Chamber of Commerce Buildings, 95, 
New-street, Birmingham. Special general meeting. ‘‘ The 
Physical and Mechanical Properties of Nickel Brasses,”” Maurice 
Cook. 7 p.m. 

Fripay, MARCH 25TH. 

MANCHESTER Assoc. oF ENGINEERS.—Engineers’ Club, 
Albert-square, Manchester. ‘‘ Optical Measuring,” T. Carson 
7.15 p.m. 

Monpbay, Marcu 28TH. 

ENGINEERS’ GERMAN CrRcLe.—lInst. of Mechanical Engi 
neers, Storey’s-gate, 8S.W.1. ‘‘ Die Entwicklung des Mutators 
und Seine Anwendungen (The Development of the Mutator and 
its Applications),”’ Karl Ehrensperger. 6 p.m. 

Inst. or TRANSPORT.—Inst. of Electrical Engineers, Victoria 
Embankment, W.C.2. ‘“ The Defence of Transport Against Air 
Attack,’ Wing Commander E. J. Hodsol!. 5.30 p.m. 

Wepwnespay, Marcu 307TH. 

Inst. or Locomotive Enoineers.—Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘The Development of Rail 
Motor Car Services in France,” M. Dumas. 6 p.m. 

Tuurspay, Marcnr 3isr. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH 
GrapvuatEs.—Hotel Metropole, Leeds. ‘‘ Recent Developments 
in Boiler Design and Operation,” 8. F. Benson. 7.30 p.m. 

Inst. or Merats: BrirmincHam Locar Section.—James 
Watt Memorial Inst. ‘‘ Deep Drawing Problems,” J. D. 
Jevons. 7 p.m. Lonpon Locat Srction.—Society of Motor 
Manufacturers and Traders, Ltd., 83, Pall Mall, S.W.1. Annual 
general meeting and open discussion. 7.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Brian Juss, B.Sc., A.M.I.E.E., has been appointed sales 
manager of the Century motor department of Asea Electric, 
Ltd., at its head office at Walthamstow. 

Mr. H. W. Bricutren, A.M.I. Mech. E., A.M.IE.E., has 
relinquished his cppetetevent as works engineer of the Metro- 
politan-Vickers Electrical Company, Ltd., to take up that of 
assistant manager in of engineering activities of 
Kodak, Ltd. 

CoNSOLIDATED Pneumatic Toot Company, Lid., informs us 
that its general offices, repair shops, and showrooms have been 
moved to 232, Dawes-road, London, 8.W.6. The firm’s tele- 
graphic address is now ‘ Caulking, London,” and its telephone 
number Fulham 7722. 

Tae Davy anp Unrrep ENGINEERING Company, Ltd., 
announces that Mr. William Reid, general manager of the com- 

any, has been appointed a director, and that Mr. Charles 8. 
Gill has been appointed director and general manager of Davy 
and United Roll Foundry, Ltd,, Haverton Hill. 


charge 








LAUNCHES AND TRIAL TRIPS. 


TRAFALGAR, motorship ; built by the Netherlands Shipbuild- 
ing Company to the order of W. Wilhelmsen ; dimensions, length 
455ft., Levadihe 57ft., depth 29ft.; deadweight 8600 tons. 
Engines, double-acting, two-stroke, eight cylinders, 610 mm. 
diameter by 1150 mm. stroke ; constructed by Gbr. Stork and 
Co. Trial trip, February 16th. 

Trimnza, motorship ; built by Lithgows, Ltd., to the order of 
the British Phosphate Commissioners; dimensions, length 
435ft., breadth 60ft., depth 37ft. Engines, four-stroke single- 
acting, built by Kincaids and Co. Trial trip, February 19th. 








Printed on thin paper for overseas circulation. 


Che Engineer 
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Az Ministry. 


A BRON SUEY INSPECTION 
ITRECTORATE 
Vv ACANCTES” exist for EXAMINERS 





in the W/T and Instrument Sections. 
Salary £246 per year, rising by annual 
increments of £12 to £337 per year, 
except in the case of entrants below the age of 
24 years, when the starting rate will be reduced 


by £12 for each year below that age. Promotion 
lepends upon merit and the occurrence of vacancies. 
fhe posts are non-pensionable, likely to last at least 
2 or 3 years, and entrants will be eligible for con- 
ideration for appointment to the pensionable estab- 
lishment in the event of vacancies arising. 


Applicants for vacancies in Instrument Section 
nust have had good general education, theoretical 
knowledge in Physics, Optics, Mathematics, and 


training in Light eases or Instrument Making. 
Preference given to candidates having good knowledge 
Measuring, 
and of 


of Thermometry, Precision Pressure 
Mechanical Instruments as wu on Aircraft, 
Materials from which they are Manufactur 

Applicants for vacancies in W/T Section having. the 
following qualifications will receive preference : 
veneral education, sound technical knowledge of High- 
frequency Engineering equal to City and Guilds 
Final Examination in Radio Communications, prac- 
tical knowledge of Modern Methods of Production 
ind Testing of W/T Transmitters, Receivers, Wave- 
meters and Associated Equipment; also Electrical 
Equipment, such as Generators, Transformers, and of 
Materials from which they are Manufactured. 

Forms of application may be obtained by postcard 
(quoting reference No. I. G/1) from the ee 
Air Ministry (I1.G.), Kingsway, London, W.C.2. 

Individuals who do not possess all Vie — 
tions set out above should not apply. 


ir Ministry. 
DIRECTORATE OF 

ARMAMENT DEVELOPMENT. 
APPLICATIONS are INVITED for 

APPOINTMENT as TECHNICAL 
FICER at Royal Aircraft 
Establishment, South Farnborough, 
Hants, or at Contracting Firms’ works, 
for General Work relating to Design and Modifica- 
tion of Armament Equipment. 

Candidates should have technical training to the 
standard of a University Degree in Engineering, 
together with Drawing-office and Workshops Experi- 
ence. Experience on Armament Work would be 
advantageous. 

Candidates should be physically 








on 
OF 


fit for flying and 


willing to fly as observers. 
The scale of salary is £275-£18-£455-£25-£580 a 
year, with an efficiency bar at £455 a year. Com- 


mencing salary will be determined with reference to 
selected candidate’s qualifications and experience. 
Promotion to the higher grade of Senior Technical 
Officer (£580-£800) and above is governed by merit 
1s and when vacancies occur. 

The appointment will be non-pensionable, but the 
entrant will be eligible for consideration for appoint- 
ment to pensionable posts in the event of vacancies 
arising on the permanent establishment. 

Application should be made on a form to_be 
obtained (quoting Ref. 713C) from the CHIEF 
SUPERINTENDENT, Royal Aircraft Establishment, 
South Farnborough, Hants, to whom it should 
returned not later than 25th March, 1938. 9972 





epartment of Scien- 
TIFIC AND INDUSTRIAL 

RESEARC. 

APPLICATIONS are 


INVITED for 
APPOINTMENTS as ASSISTANT, 
GRADE IU, in Research LEstablish- 





mente of the Department. Candidates 
should have passed the Intermediate Science Examina- 
tion, or obtained an equivalent qualification in 
Chemistry, or Engineering. Practical 
experience in a Laboratory and knowledge of 
languages would be added qualifications. The salary 
seale is £130-£12-£214 (efficiency bar)-£12-£310 for 
men, and £130-£10-£200 (efficiency bar)-£10-£260 for 
women, Entering salary is reduced by £10 for 
each year or part of a year below age 19. A higher 
commencing salary than the minimum of the’ scale 
may be allowed in special rding to quali- 
tie ations and experience. Provision. under the 

ederated Superannuation System for Universities is 
made after a period of service. Assistants III are 
eligible in due course for consideration for promotion 
to Assistant, IT (men £315-£12-£385, women £265-£12- 
£315), and Assistant, I (men £400-£18-£515, women 
£315-£12-£412). 

Application ag be ge! on a form to be obtained 
on request (by postcard, quoting reference A/138) 
from the EST. ABLISHMENT “OFFICER, Department 
of Scientific and a. Research, 16, Old Queen- 
street, Westminster, 8. 


Required by H.M. 


ICE OF WORKS, SWRUC- 
TURAL ENGINEERING DRAUGHTS- 
MEN, with experience of Designing and 
Detailing Structures in REINFORCED 
CONCRETE. 
Also DRAUGHTSMEN, with previous 
experience for Designing and Detailing Steel-framed 
Buildings and other STRUCTURAL STEEL WORK. 
Salaries from £4 to £6 10s., according to experience. 
Apply, giving age, particulars of education, training 
and experience, to the CHIEF ARCHITECT (Ref. 
G.W. Struct.), Room 131A, Fourth Floor, H.M. Office 
of Works, Storey’s-gate, 8.W.1. 9900 











War Department. 


MECHANICAL DRAUGHTSMEN 
REQUIRED. Pay up to £5 5s. a week, 
according to hyn y yet and experi- 
ence. Minimum age 23 

Prospects of promotion to higher posts 
governed by merit as vacancies occu’ Prese 
posts are non-pensionable, but a suitably qualified 
entrant will be eligible for consideration for appoint- 
ment to the pensionable establishment should 
vacancies arise. In any case, ee will pro- 
bably last for at least 2 to 3 y 





ndidates should an "the Higher National 
Certificate (Mechanical Engineering), or b= sad eg 
qualification, and should have Workshop 


Experience and Drawing Office Experience, preferably 
{n the Preparation of Designs and Working Drawings 
of any of the following :— 

Gun Carriages and Siomntttee. 

Guns and ve on isms. 

Ammunition Sto: 

Tanks and Armoured Fighting Vehicles. 

Commercial Vehicle Chassis or Trailers. 

Small Intricate Mechanical Mechanisms. 


ae and Tools. 
pplication forms obtainable Ry postcard from 
ENDENT OF ORDNANCE FAC- 


cH EF SUPERIN 
see (Advt. No 201), Royal Aenea Woolwich, 
9913 





TO ADVERTIEERS UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION. 

For the benefit of applicants, the Proprietors are 
Prepared to insert brief notices that vacancies are 
— upon proeias of ingiifoations Tine) the Adver- 

ese no limi yd ne) will be free 
of charge, and co-operation is asked f 











W. R. SMITH.) 


(C. H. DESCH.) 


(J. DICK.) 


CHRISTIE.) 


(A. G. 


(MARTIN FRISCH.) 





Che Engineer 
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BABCOCK VALVE VALUE. 


for :— 
DIESEL LOCOMOTIVE 


Director of Contracts, 


invites TENDERS 


for 


he 


Army Headquarters, Simla, 


5ft. 

Shunting and Hauling. 

Tender obtainable from the Director- 
India Store WUepartment, Belvedere-road, 

mbeth, London, 8.E.1, at a fee of 5s., which will 
not be return 
Tenders must provide for delivery c.i.f. >. 
and for payment in India in rupees.. An ‘ender 
which does not comply with these Cotittens will not 
be considered. 
ee ae must be sent direct to the DIRECTOR OF 
CONTRACTS, A.H.Q., Simla, to reach him not a 
than 9th April, 1938. 9929 


\V itham Fourth District 


INTERNAL DRAINAGE BOARD. 

The Board invites TENDERS from competent 
Contractors for the REMOVAL of 34,000 CUBIC 
YARDS (approx.) of MUD DEPOSITS from the West 
Fen Drain, near Boston. 
Conditions of contract, &c., may be obtained from 
the undersigned upon payment of a deposit of Two 
Guineas, which will be refunded on receipt of a bona 
fide Tender. 
Sealed Tenders must be delivered to the 
signed ae later than 10 a.m. on Wednesday. 
March, 193: 
The Board do not bind 
lowest or any Tender. 

Vv. A. C. DURA) 


B.Sc., NM. Inst. C.E. 


6in. gauge, 





ander- 
23rd 


themselves to accept the 


47, Norfolk-street, 
Boston, Lines, 


10th March, 1938. 9930 





Vf unicipality of Alexandria, 


GYPT. 
CITY ENGINEER’S DEPARTMEN 
APPOINTMENT OF CHIEF EESSTANT Tro THE 
ENGINEER IN CHARGE OF THE DRAINAGE 
PROJECT SECTION. 
APPLICATIONS are INVITED for the POST of 
CHIEF ASSISTANT to the Engineer in Charge of the 
Drainage Projects Section of the Municipality of 
Alexandria, Egypt. 
Candidates must be between the ages of 35 and 45 
years, and must possess at least one of the following 
diplomas :— a 
(1) ae Menbentio of the Institution of Civil 


(2) Associate “Membership of the Institution of 
Municipal and County Engineers ; 

(3) A British, University Degree in Civii Engineering, 
and have t least 12 years’ experience in ign 
and Execution of Sewerage Works and more par- 
ticularly Submarine Pipe and Pumping Installations. 

A knowledge of French is desirable. 

The appointment will be a temporary one and on 
contfact for a first period of 4 years, renewable for 
such further periods as the Municipal Commission shall 
determine. The appointment will commence on the 
day on which the selected candidate reports for duty 
in Alexandria. 

The salary for the first period will be £E 660 per 
annum (£E equal £S1 0s. 6d.) 

The appointment is pe me to medical examination 
in London and approval of the Authorities in Egypt. 

The selected candidate will be granted the equi- 
valent of one month’s salary to meet the expenses 
incurred in change of residence from England to Egypt 
and vice versa. 

Third-class fares and reasonable cut-of-pocket 
expenses will be paid to applicants who are reques 
to attend for interview and/or medical examination in 
London. ¢ 
- Applications should be made on form to be obtained 

rom : 
THE CHIEF INSPECTING ENGINEER, 
Egyptian Government, 
41, Tothill-street, 
ondon, S.W.1 

to whom they should be returned, with full ‘par- 
ticulars as to education, qualifications, previous 
experience, personal references, and Corres (not 
originals) of certificates or testimonials. 

The General Coaiene relating to the appoint- 
ments are those of Decree Law No. 44, extracts from 
which can be obtained at the above address. 

Envelope to be inscribed *‘ Drainage a gic 
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PUBLIC NOTICES. 


PUBLIC NOTICES. 





Bengal-Nagpur Railway Com- 
PANY, LIMITE 
‘ The Directors are prepared to Muiate TENDERS 
‘or :— 
302 STEEL TYRES FOR LOCOMOTIVES. 

Specification and form of Tender can be obtained 
at the Company's Offices, 132, Gresham House, Old 
Broad-street, London, E.C.2, on or after 3rd March, 
1938 


A fee of 10s. will be charged for each copy of the 
specification, which is NOT returnable. 

Tenders must be submitted not later than Noon on 
Tuesday, 15th March, 1938. 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order. 

By as ai of the Board, 
. R. WYNNE, 


9932 Managing Director. 


Middlesex County Council. 


aoe Middlesex County Council 

TEND for HEATING and HOT 
SERVICE INSTALLATION at the new 
School for Boys, Ridgeway. road, Isleworth. 
S MUST MADE ‘Oo THE 
THE gd COMMITTEE, 
10, GRE AT GEORGE-STREET, 8.W.1, by Noon, 
on Monday, 21st March, 1938, and must be accom: 
panied by a deposit of £2 2s., payable by crossed 
cheque in favour of the Middlesex Education Com- 
and returnable on receipt of a bona fide 
Drawings and _ conditions of contract may 
be inspected at the office of the County Architect 
at 10, Great George-street, Westminster, 8.W.1, who 
bong subsequently issue the drawings, specifications, 


“xo Tender will be received except in-a plain 
sealed envelope which must not bear any name or 
— indies the sender, and which must be 

arked * der, Isleworth County School: Heating 
Installation. oe Tenders should be addressed to the 
Secretary, Middlesex an ee, 10, Great 
George-street, Westminster, and received not 
later than Noon, Monday ith pn 1938. 

Only contractors of repute who are able to satisfy 
the Council of their ability to carry out the work in 
an efficient manner should apply. The Council does 





ware 
ATER 
"7 ‘ounty 


not bind itself to accept the lowest or any Tender. 
Cc. W. RADCLIFFE, 
Clerk of the County Council. 
Guildhall, 
Westminster, 8.W.1, 
7th March, 1938. 4003 





(Sounty Borough of Southport. 


GAS DEPARTMENT. 
INSPECTION OF GASHOLDERS. 

TENDERS are INVITED from qualified persons for 
the INSPECTION of the GASHOLDERS at the Crow- 
lands Works in accordance with the requirements of 
the Factories Act, 1937, and in conformity with the 
record charts produced by the Institution of Gas 
Engineers. 

Specification and forms of Tender may be obtained 
on application to J. Herbert Clegg, Gas Engineer and 
Manager, 91, Eastbank-street, Southport. 

Tenders should be enclosed in a plain sealed Beate 
lope. endorsed ‘* Gasholder Inspection,’’ and 

the undersigned, so as to received not later than 
the first post on Monday, 21st March, 1938. 

R. EDGAR PERRINS, 

Town Clerk. 

Town Hall, Southport. 9871 





T RS. 
PROPOSED BRIDGE OVER HAWKESBURY 
RIVER, NEW SOUTH WALES. 


New is Hereby Given that 


the ORIGINAL DATE for RECEIPT of 
been EXTENDED from 
12th MAY, 1938. Plans 
and specifications ,-4 the work may be inspected at the 
Office of the AGENT-GENERAL FOR NEW SOUTH 
WALES, Wellington House, 125, Strand, wos 4 

7 


E eg Bengal and North Western 


RAILWAY COMPANY, LIMITED. 
rectors are @ prepared to receive TENDERS 
une the SUPP LY of 
FIVE LOCOMOTIVE BOILERS, P Class 


as per specification to be seen at the Company’s Offices. 
Tenders, addressed to the undersigned, and 
envelope marked ‘“‘ Tender for ogg a with the 
name of the firm tendering, to ge gua not later 
than Noon on the 5th day of April, 
For each specification a fee of 10s. will be charged, 
which cannot, under any circumstan be returned. 
The Directors do not bind themselves’ to accept the 
lowest or any Tender 
By Order of > Bored. 





‘The Queen’s University of 
BELFAST. 
CHAIR OF ENGINEERING. 
Po a ae are INVITED by Friday, 22nd 


ril, 1938, for the POST of PROFESSOR of 
BNGINEERING, at a salary of £1000 per annum, 
with non-contributory pension; the duties of the 
Professor will begin on 1st October, 1938. 
Further particulars may be obtained from : 
RICHARD H. HUNTER, 


Secretary. 
Queen’s University, 
Belfast, 
5th March, 1938. 9931 





PUBLIC NOTICES (continued) 
Page 2. 


SITUATIONS OPEN, Page 2 
SITUATIONS WANTED, Pages 2 and 4. 
PARTNERSHIPS, Page 4. 
AUCTIONS, Page 66. 
AGENCIES, Page 4. 

FOR SALE, Page 66. 
MACHINERY, &c., WANTED, Page 4. 
SUB-CONTRACTING, Page 66. 
PATENTS, Page 66. 
MISCELLANEOUS, Page 66. 
EDUCATIONAL, Page 66. 


For Advertisement Rates see 
First Column Overleaf. 


CLASSIFIED ADVERTISEMENTS CLOSE FOR 





M aaeien Ni t 
an: rector. 
237, es House, ™ 

d Broad-street, 

London, E.C.2. 9971 


PRESS — 2 p.m. WEDNESDAYS 








THE ENGINEER 


Marc 11, 1938 








Che Engineer 


Annual Subscription Rates 
(including postal charges). 


Le prix de labonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
Worigine au cours du change au moment de la 
commande. 


Die Bezugsgebiihren sind zahlbar in Pfund- 
sterling oder in der Landeswahrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 

Serén aceptados los abonos en moneda 
esterlina o su equivalente caleulado en la 
moneda del péis de origen al cambio efectivo 

la fecha de ponérse el pedido. 


BRITISH ISLES £3 5 0 
CANADA... ... £3 3 0 Thick Eanes Ed. 
£218 6 Thin Pape 5 
ABROAD £3 7 6 Thick Paper} ma 
al Canada) £3 3 © Thin Paper E 


AFRICA Conteh Rome awe Ager. All anseael 
Care Ti Dawson and 
Sons, rtd, 29-31, Long-street 
(Box 489) 
ARGENTINE... BUENOS AIRES: Mitchell's Book 


Store, 576, Cangallo 
Comin oe nae Gotch (A’sia), Ltd. 
ae Robertson 
Mullens, Elizabeth-street 
E. Senden, 1864 
er, beek 
. A. ‘Smith and Son, 
Marché-aux- 


AUSTRALIA ... 


and 

BELGIUM BRUXELLES : 
Avenue 

BRUXELLES : 
78-80, Rue du 
Herbes 

American News Company, Ltd. All 
Branches 

MONTREAL: Benjamin News Com- 
pany, 973, St. Antoine-street 

TORONTO: Wm. Dawson Subscrip- 
tion Service, Ltd., 70, King-street 

Toronto: Gordon and_ Gotch, 
Ltd., 253, Queen-street West 

CoLOMBO : Wijayartna and Co. 

Hone Kone: Kelly and Walsh, 


SHANGHAI: Kelly and Walsh, Ltd. 
Teknisk Presse Bureau, Our?gade 
34, Copenhagen 
CalRo: Express Book 
Stationery Store, 9, 

Maghrabi 


CANADA... 


CEYLON 
CHINA 


DENMARK 


and 


EGYPT 
Chareh 


HELSINGFoRS: Akademiska "al 
handeln, Alexandersgatan, 7 
PaRIs: Boyveau my Chevillet, Rue 


de la Banque, 
Paris: Librarie Berger-Leverault, 
229, Bid. St. 
Brentano’s, 37, Av. de 
92, Rue 


FINLAND 
FRANCE .. 
PaRIs: 


ro 
PaRISs : 


Dunod, Bona‘ naparte 
Paris: W. H. Smith and Son, 248, 


Rue de Rivoli 
BERLIN, N.W.7: Buchhandlung 
Der Technik, Georg. Hentschel 
Dorotheenstr. 32 
BERLIN, N.W.40: bert 
Hermanns 
Lewze: K. W. ececines, 
Konigstrasse 29 


GERMANY 


HOLLAND Arn. . Weyl 
2 


Boek- 


ROTTERDAM: Techn. Boekhandel, 
“ Plan C,”’ Gelderschestraat 4 

Bombay: Thacker and Co., Ltd. 

CALCUTTA : rieymad en and Co. 

MILAN : Ulrico 

ROME: Menton = Strini, 307, 


Corso 

Rome: Fratelli Corso 
Umberto 1, 174 

ROME: Fratelli 

TURIN: Rosenberg and Sellier. 
Maria Vittoria 18, and t a 
Branches at Naples ‘and Rome 

Maruzen Co. All Branches 

AUCKLAND : Whitcombe 
Tombs, Ltd. 

Gordon & Gotch (A’sia), Ltd., Wel- 
lington, Auckland, and Christ- 
church 

Napier : J. Wilson Craig and Co. 

LENINGRAD : Meshdunarodnaja 
Kniga, Prospect lomtenty, 538A 

Moscow : Kuznetski M 

STRAITS Si’TTLEMENTS—SiNGapors : : 

Walsh, Ltd. 


, 


INDIA 


ITALY 


Treves, 


JAPAN 


NEW ZEALAND and 


RUSSIA 
on and 


STOCKHOLM : _ be 
Journal. -expeditio’ 

Pi te A/B 5 ts z Pritues 
aoe Hofbokhandel, Freds- 

SWITZERLAND PR ssc8ag 

Ankerstr. 


UNITED STATES International News 


SWEDEN 


Rosa Leibowicz, 4, 


Co.; 131, 


OF AMERICA Varick-street, New York, N.Y., 
and Branc! 
Entered as second-class matter at the Post 
Office, New York, N.Y., mber 12th, 


under the Act of March 3rd, 1879 

(Section 397, P.L. & R.). 

*.* READING CASES, to hold two copies of THE 

!. ENGINEER, cloth sides and leather backs, can now be 
supplied at 48. 9s. each, 5s. 3d. post free. 





‘*THE METALLURG 


This a which deals with the Science and 
Practice of Metallurgy, both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next due, April 29th. 


ADVERTISEMENTS. 


The charges for ee wee oe A l/- per 
line up to one inch—minim: shores =; those oecupy- 
ing one inch or more at 4 rate of 12/- /- Der inch. Ord 
must be accompanied by a re’ / ayy ~ 
Displayed Advertisements will be forwarded on applica- 
tion. Classified hacleemests cannot be inserted 
unless delivered before TWO o’clock on Wednesday 
afternoon. 

Letters relating to the Advertisement and 
Department of the Paper ys to be addressed 
Publisher, all other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 
This Directory, which is published in 4 interests 


PUBLIC NOTICES. a 


SITUATIONS OPEN. 


SITUATIONS OPEN. 





(Hounty Council of Middlesex. 
may SANATORIUM., 


GINEE 

The County Guaneil invites APPLICATIONS for 
the POST of SHIFT ENGINEER the above. 
Applications, stating age, Qualifications, and experi- 
ence, together with copies of not more than three 
recent testimonials, must reach 4 undersigned not 
later than Monday, 2ist March, 1938. 

Original documents must NOT be sent with appli- 
cations, but should be available when required 

Candidates must have completed hound apprentice- 
ship with an Engineering Firm of recognised standing 
and have had experience of Economic Steam Boilers 
with Hodgkinson’s Mechanical Stokers, High-speed 
Vertical Steam Engines driving Alternators working 
in parallel and exhausting te Heating and Domestic 
Hot Water Calorifiers, H.T. Transformers and Switch- 
gear, A.C. Power and Lighting Systems. 

Successful candidates will required to work eight- 
hour shifts, supervision of boiler-house working and 
attendance on plant. 

Wages £4 per week and overalls. 

fuuntensbie staff. 

€. W. RADCLIFFE, 
Clerk of the ¢ Rae ( ae 

Middlesex Guildhall, 


Westminster, $.W.1. 4002 





oe District of Bognor 


REGIS. 
ATE sRWORKS ENGINEER. 

APPLIC AMONS are INVITED, prior to 24th 
March, 1938, for the APPOINTMENT of WATER- 
WORKS ENGINEER, at a salary of £550 per annum, 
rising, subject to satisfactory service, by annual incre- 
ments of £50 to £750 per annum, subject to the usual 
deductions under the Local Government and Other 
Officers’ Superannuation Act, 1922 

Applicants must be under 45 years of age. 

Further particulars and application form, on 
which all applications must be made, will be sent by 
the Waterworks Engineer, Town Hall, Bognor Regis, 


upon receipt of a stamped addressed foolscap 
envelope. 

Canvassing, either directly or indirectly, will be a 
disqualification. 


M. LINDSAY TAYLOR, 
Clerk of the Council. 
Town Hall, Bognor Regis, Sussex, 








lst March, 1938 9970 
SITUATIONS OPEN. 
COPIES oF = STIMONIALS, NoT ORIGINALS, UNLESS 


PECIFICALLY REQUESTED. 





yy saeep. EXECUTIVE for Large Heat-treatment 
Must ave first-class fundamental 
knowledge of Hardening and actual experience of Bulk 
Hardening of Small Parts. State salary and age.— 
Address, 9894, The Engineer Office. 9894 4 





yf ABee. SALES ENGINEER, by Iron and Steel 
Company in the Nor This applies to Engi- 
neers now in employment, but who wish to better 
their position. Qualifications :—Sales ability (first 
importance), knowledge of Subaqueous Foundations, 
Steel Sheet and Timber Pile Work, Capability of 
Preparing Quickly Designs and Estimates of same. 
Applicants to submit complete record — =~ 
Salary not under £720 per annum good 
possible commission in addition. Abpticetions wil 
be treated confidentially.—They must made in 
first instance to Box 333, 191, Gresham House, E.C.2 
9880 a 





JANTED, for Large Firm in the Midlands, 
energetic SALESMAN for London; must have 
complete knowledge of Power Transmission Trade, 
particularly Rope Driving.—Address, 4001, The Engi- 
neer Office. ol A 





JANTED, Fully Qualified METALLURGIST with 

a knowledge of Blast-furnaces, Open-hearth 
Furnaces and Rolling Mills. In addition to a know- 
ledge of the ordinary qualities, must have experience 
in Alloy Steels, both as regards Manufacture and 


Rolling.—Address, stating training, experience, quali- 
fications, age, and salary expected, 9955, The Engi- 
neer O: 9955 A 





SSISTANT to Chief Engineer 
Company owning Blast-furnaces, Open-hearth 
Furnaces, Rolling Mills, and Constructional Works. 
Must have had sound technical, Drawing Office, and 
Works Training, with knowledge of Design and able 
to Control Substantial Engineering Department.— 
Address, giving fullest particulars of experience, age, 

and salary required, 9956, The Engineer O fee 

A 





SSISTANT WORKS MANAGER REQUIRED by 
Firm of General Engineers in the Birmingham 
District. Applications are desired only from men 
under 30, possessing energy and enterprise.—Address, 
giving full details of training, experience, age, and 
salary required, 9959, The Engineer Office. 9959 A 


WANTED for a} 


SEREDENTAL ENGINEER, with Technical 
bee ein to B.Sc. standard and practical 
rience of Oil Engines. Age about, 28" to =. B .. 
details of qualifications and_ salary oygirer —_ 
Address, 9974, The Engineer Office. 4a 


HS" PAGE, Ltd., Cricklewood, N.W.2. 
have VACANCIES for TECHNICAL A8Ssis- 
aoe o =r WORK.—Apply in writing, 
perience, and salary required, to 
CHIEF DRAUGHTSMAN, 9890 a 
Hs 
tl 








'G ENGINEERS REQUIRED on Temporary 

of London vogaey Council. Temporary 
Assistants are ast le for appointment to 
the Bon ney & of vacancies. 


Can 1 dg 
of Drawings, Specifications and Esti vag for Heating. 
Hot bined and Ventilation Installations, with P: 
tical retical ‘Training. 
of professional Institutions. 
Pay up to £8 a week. or from £6 to £8 a week 
can possessing special qualifications. 
By = forms obtainable by sending a stomped, 
ldressed foolscap envelope to the CHIEF ENGL 
NEER (quote a a. The County Hall, 











an 
Pref h 








minster Bridge, turnable with copies of 
three recent ehnscaiats by 19th March. Canvassing 
disqualifies. 9933 A 

N ANAGER WANTED for Limestone Quarry, 
pA Clean and Treated Stone, Lime. Knowledge of 
Accounts.-—Write, stating age and qualification, to 
*“* QUARRY,” c/o Streets, 6, Gracechurch-street, 
E.C.3. 9877 A 





ae gy” SALES REPS RCERTATSVE, London 
and Home Counties, WANT by Progressive 
Firm of Lifting Gear Specialists. "eoeuaier know- 
— as driving licence essential.—Address, stating 
perience, education, and qualifications, P1102, 

The Engineer Office. P1102 A 





HILIPS INDUSTRIAL, Owing to Rrpensien 


De eAN REQUIRED, Experienced in 


Doman. J Pipework, and General KE: 
State rar wage, and experience. General Kngineering. 
Engineer Office. 9941 





RAUGHTSMAN REQUIRED for Sheffield s 
Works. Applicants should have a good ieinenat 
and technical beg ap with at least 4 years’ yy 
oe pon Sxperwente t firm of E s 
‘bilier to Design and Prepare Schem-. 
py New Buildings, Metallurgical Furnaces, ani 
Steel Works Plant is essential. Experience on Stea, 
ey and Boiler Testing will an advantag 
permanent position for right man. State ful) 
dotatis: age, education, experience, previous appoint 
ments, and salary required.—Address, 9950, Th. 
Engineer Office. 9950 4 


] RAUGHTSMAN WANTED for General Engineeriny, 
Birmingham District. Must have had Sho; 
Experience, and a National Certificate. Buildin: 
Experience an advan Age about 25. Full par 
ticulars of Shop Mery ‘Drawing Office Experience, ani 
Theoretical Qualifications, and also salary required.— 
Address, 9949, The Engineer Office. 9949 4 














RAUGHTSMAN REQUIRED, with Bxperionce | it 
Heating and Ventilation.—Apply, giving pa: 
tieulars of experience, age, and salary required, t, 
MANA Young, — and Young, 12, Buckiny 
ham-street, Strand, W.c P1138 A 





REQUIRED ; Good 
Experien in detailing Stee! 
Shed Work. Knowledge of 
State experience and age, alsu 
4007, The Engineer Office. 
007 A 


RAUGHTSMAN (Structural) 
‘08: e ‘lenced 


design an advan A 
salary required.—Address, 





XPERIENCED DRAUGHTSMAN WANTED by 
Heating Engineers.—-Write, stating age, qualifica 
tions, and salary required, to Z D. BERRY and 
SONS, Ltd., 16, Regency-street, 5.W.1. 9975 4 





INGINEERING DRAUGHTSMAN REQUIRED in 
London. Only those capable of Making th: 
ti y for Hollow Block Floors and 








of their Welding Business, are 
CONSIDER APPLICATIONS from SENIOR 
WELDING SALES ENGINEERS. 


Applicants must not be under thirty years of 

age, and must have held responsible Welding 
Sales Positions—preference will be given to 
candidates with Design Experience and Uni- 
versity training, but this is not essential. 

The positions offer excellent prospects for 
advancement, and written applications only will 


be considered, which should state education, 
training, experience, age, salary required, and 
accompanied by a recent photograph 
(returnable). 
Applications should be addressed to THE 
SECRETARY, Philips Lamps, Limited, 145, 
Charing Cross-road, W.C.2. 9888 A 








EINFORCED CONCRETE ENGINEER-DE- 
SIGNER REQUIRED in the Midlands. State 
particulars and salary.-Address, 9942, The Engineer 
Office. 9942 A 
ALES BRGERE EES. 
ve well-established FIRM, specialising 
in Industrial Control Instruments INVITES APPLI- 


CATIONS from trained Engineers, 25-30 years, with 
good general experience in Steel, Rubber, Chemical, or 
similar industries. Thorough technical education essen- 
tial. Sales experience advantage, but more important 
that has interest in Sales Work, 
and enjoys consulting on engineering problems. me 
travelling will be required.—Address, 9827, The Engi- 
neer Office. 9827 a 








MART ESTIMATOR for Engineering Works, 8.W. 
ndon, specialising in Sheet Metal Welding and 
Fabricating Tanks and Pressure Vessels. Age 23 to 26. 
Good general engineering experience essential. Perma- 
nent post with pension.—Address, stating age, expe- 
rience, and salary required, P1139, The eens yes 
39 a 





BRITISH NON-FERROUS METALS RESEARCH 
OCIATION 


ASS' 
WELDING OF NON-FERROUS METALS. 
HE BRITISH NON-FERROUS METALS RE- 
ARCH TION (in co-operation with 
the Institute of Welding) REQUIRES an_ INVESTI- 
GATOR to Carry Out Research on the Welding of 
Non-ferrous Metals. Applicants should have good 
qualifications in ageng =! or Physics. Experience in 
Welding Problems an advantage, a not essential. 
Salary per annum, depending on qualifica- 
tions and experience.—Applications by a os to 
the SECRETARY, British Non-Ferro 
Research Association, Regnart Buildings. Euston 
street, London, N.W.1. 9947 a 








GENERAL MANAGER. 


A La and WELL-KNOWN ENGINEERING 
MBINE REQUIRES a GENERAL 
MANAGER. Modern ideas on all Production Problems 
essential. As the post is one calling for considerable 
experience, no consideration will be given to applicants 
who have not held of 
Executive rank.— Address, 9922, Tne ares” a 








ASS. ENGINEERS REQUIRED by Large 
1 Company for service in Far East and else- 
where. Age 22 to 28, University Degree 


or equivalent qualification and some practical experi- 
ence in Engineering Works essential. 
Salary from $450 ve per annum.—Write, Box “‘T.Z.M.’’, 
c/o 95, Bishopsgate, London, E.C.2. 8877 a 





IVIL ae ag with Setting Out Experience, 
REQUIRED by Public Works Contractors. 
Salary £8 per week, plus bonus.—Reply, stating age, 
experience, and when available, to Box 44, c/o 
Dawson’s, 31, Craven-street, London, W.C.2. 996: 





NGINEER, Age 24/29, rye hy Rotating 
and Sales Department of im: bh Firm 
in India. First- ciaas education pect =f ‘oewes by 
sound technical, Works, and Drawing Office experience. 
—Write, ng fullest information. to Box ZE.179, 
c/o Deacon’s, 5, St. Mary Axe, London, E.C,3. 
A 





NGINEERING INSPECTOR and are. 
ASSISTANT REQUIRED, age 23 to 26. Must 
have served apprenticeship with large Engineering 
Firm_and reached A.M.LE.E. emeens. Equivalent 
A.M.I. Mech. E. standard also an advantage. Experi- 
ence in Testing Electrical ha | mre po essential. 


ss Following STAFF are REQUIRED for 
(Clinker) Plant, similar experience 
essential :-— 
Power Engineer, = 4 04d. p.h. 
a £380 p.a 
Draughtsman, exc. "prospects, £260 p.a. 
Millwright, 1s. 104d. p.h. 

Apply in Titing, in first instance, JACK 
HIBBERT and “CO. oA: Thames Works, Vicarage- 
crescent, Battersea, S.W.11. Mark envelope =, i 

A 





HE Post You are Seeking May Not be Advertised in 
this Column, but do not Lose the Opportunity of 

Bringing your ts before all those who 
would be interested and could employ you. 
Advertisement in the *‘ Situations Wanted ”’ ae me 
would be seen by all Leading Engineering 
for a cost of Four Lines 4s.; 1s. for each ‘Additional 
Line. There is no better way of covering so large a 
field for such a small charge. 





ANTED, FIRST-CLASS LEADING DRAUGHTS- 


MAN, with good experience.—Apply by letter 
only, stating age, experience, and salary uired, to 
THE § smabraainaeted ENGINEERING. +» Ltd. 
Chester. 9918 a 





AUGHTSMAN, Senior Mechanical and Electrical, 

having experience with Power Distribution 
Transformer Design.—Address, giving age, experience, 
and sale? required, 9835, The Engineer ice. 





HTSMEN. 
HANDLEY PAGE, Ltd., Cricklewood, London, 
have VACANCIES for FIRST-CLASS 
DRAUGHTSMEN Previous Aircraft Experience 
considered. bre apes Barina cats, aietine’ ans, Pan 
consi Teo n W) ng only, § ng age, 
salary required CHIEF 


articulars, ’ 
DRAUGHTSMAN. 91 A 


N.W.2, 





Knowledge of Electric Cables o: 

Engines an additional dualification, “applications, 

stating age, education, training, experience, and 

iecy required, with copies of three testimonials, to 
or eed and Sons, Ltd., Great 

Winchester-street, E.C.2 9934 A 





XPERIENCED MILLWRIGHTS a gs = by 
large Oil Company for service abroad. Must be 
accustomed to Installation of Pumps, em oy Wind- 
ing Gear, &c., and be prepared to Take Full Charge. 
Previous foreign service bot ——. Age not less 
than 30. Salary num, or according to 
qualifications.——Address, Pwith copies ot st army 
(not returnable), 9939, The Engineer Office. 1939 A 





| gy anal oc ee Firm YY Structural Engineering 
tractors EQUIR. 2 ENGINEER. 
Applicauts must 5 eaten ponds to supervising large 
— in all stages.—Address, 9976, The Zoeitose 
ce. 





of advertisers in THE ENGINEER, a BL btaii 
free of charge on application to the Publisher. 





ostal Address, 28, Essex-street, W.C.2, 
Teleg. Address, ‘‘ Engineer gincer Newapapes 
London.” "Ta, Central 10 tines). 





INGINEER SALESMAN REQUIRED by Pro- 
gressive Firm of Engineers, London district, to 
develop the sale of Dust Extraction and Pneumatic 
port Installatio Men of good Fite and 
education and with ability ‘to intsoaues business.— 
Address, stating age, experience, connect; and 
salary required, 4004, The Engineer Office. 4004 4 








em and JUNIOR DEAVSE TESS 











Sxperenes. A knowledge of All-me Body Pui 
Service Vehicle Construction will be an advan 
ini hi .%., Junior 
Draughtemen £170 p.a.—Address, 9957 Pie Engi 
9957 A 
D*txbanraKing AL CITY 
‘AKING oi South-East hire 
REQUIRES a JUNIOR ME C. DRAUGHTS- 
M with experience of Lay-out of Senate Plant 
Good technical knowledge and ability to Bid 
ticulars on Site are App 





essen icants ‘tate 
age and salary required, and fuil Particulars of training 
and experience.—Address, 9948, ineer haa 





UGHTSMEN REQUIRED, Salary £5 
practical ex: 





Must have perience Workshop 
and Outside) with Gasworks Plant Contracto: 
ren ge ae ag rable 
pply wo 8 ere ex 
position, an UNITED KINGDOM 
GAS CORPORATION, imited. 46, Brown: = wage 
Manchester, 2. de 





Concrete to submit to — Egy need apply 
with full particulars of experience, age, and salar) 
required.—Address, 9946, The 1 Engineer 0 ae 

46 A 





| ep Sorc ESTIMATING DRAUGHTSMAN 
REQUIRED by Firm of General Engineers i: 
the Midlands. Only men of considerable ability and 
wide experience should respond to this advertisement, 
as a really able man is required. ddress, giving 
eeete of experience and stating age and salary 
. The Engineer Office. 9958 a 





LOCOMOTIVE DRAUGHTSMAN KE 

fully experienced in High-class Loco- 
motive feo and capable of supervising the work of 
the office under the Chief Draughtsman. Candidate- 
must have served an apprenticeship in workshops and 
produce evidence of a sound technical education 
Preference will be given to those having some loco 
motive running and shed experience. 

Applicants should state age and salary expected, 
and forward copies of testimonials, together with 
brief outline of taining and experience, to the CHIF} 
MECHANICAL NGINEER, Southern Railway; 
Waterloo Station, "Water 8 /E.1 9973 4 


| Fag 





ECHANICAL DRAUGHTSMEN REQUIRED, Pre 
pe em with experience on any of the followin: 
types of work :— 


ar Stores 
Commercial ——— (Chassis or Trailers). 
Jigs and Too! 
Applicants should have had not ee. then bos 
— Workshop Experience. Age 21 


reference .given to ex-Service ". a 
things being equal. Pay _— to 82s. per week, accord 
ing to ability and ex ‘osts are non-pension 


able, Lene subject to suitable qualifications, entrants 
are eligib le for consideration for promotion and for 
to the establishment shoul: 





vacancies arise. 

Application forms obtainable by postcard from 
CHIEF SUPERINTENDENT OF ORDNANCE FAC 
wae (Advt. No. 205), Royal Arsenal, ee. 
8.E.1 A 





ENIOR and JUNIOR DRAUGHTSMEN KE 
Department. Men with 


QUIRED by the Bugine 
Aireraft or Automobile Experience preferred.—Write. 
and salary required, to O.H.. 


stating age, experience, 
The Bristol Aeroplane Co., Ltd., Filton al 
A 





Foliar to TOOLMAKER for Yorkshire, must 
have long, — . oo — to Instruct and 
rect Labour on Fixtures, Tools for 
Wide Variety. of Small Precision ‘Work. “Btate fully 
experience, age, ag salary required.—Address, 9965. 
The Engineer Office 9968 a 





XPERIENCED FOREMAN MILLWRIGHT RE- 
QUIRED for Large Engineering Works in North 
of England. Must hg. extensive experience in 
aintenance of Light and Heavy Electric Overhead 
Cranes. Apply in writing, stating age, experience, and 





enclosing copy of any testimonials._-Address, 4000, 
The Engineer O: le 4000 a 
es Sie ing CONSTRUCTIONAL FOREMEN 


by large Oil Company for service 
abroad. us accustomed to Erection of Steel 
Structures of all Descriptions, and should have held 
bo ped oer : age “ae less than 30. sours. 


£600 —Addres: 
with otis of teetiononinte ( (not returnable), — The 
Engineer Office. 








ne ae PIPEWORK FOREMEN RE- 

ULRED for service ab by large Oil Com- 
pany. Must be accustomed to Handling Pipe Fitters 
with experience in High-pressure Pipework. Age 
not less than 30. Salary £600 ad le or according 
te qualifications.—Ad copies of testi- 


dress, 
monials (not returnable), 9937, The Engineer e 
A 





SITUATIONS WANTED. 


v hiy Sound Practical, Tech- 
eo 


nica! mon Engi 
POSITION as WORKS or GENERAL MANAGER. 
ans control. 








Accus' ~ pe a gg i... Ra Ve aggre 
Capab able 
environs “postersed —Ad P1127, ire * _—e 
Office. 
LIVE MAN, 20 Years in Charge of Foundry and 
allied industries, REQUIRES POSITION of 
BESPONSIBILET F- = Knowle | of —_ 
castings, and so experience in enam 
Energetic organiser, disengaged.—Address, 9940, The 
Engineer Office. 994: 





RE You Rabieget with Your een -O8 a ye or 
anagemen’ It not get in with 
ADVERTISER, ie can and will get res og » keen . 
active, and thoroughly reliable. POSLTION SOUGHT 
WORKS MANAGER. Please reply in strictest con- 
fidence.—Address, P1128, The Engineer a 198 4. 


A . a. E., 28, Wide Practical and 
* toa ~ inne a CHANGE, pre- 
FN = aes t 





purchasing. ould 
consider small firm where financial paws could be 
arranged.—Address, P1109, The Engineer O  s 





MECHANICAL ond BL ROTTER 
ractical, Ansicoh, sak lence, 
5 wae ADVERTISER WISHES 


27 3 
— ca, ineer Office. 
CHANGE. peg Dvd > "9043, The Engin ae 


CoENGINERE, 





For continuation of Small Adver- 
tisements see page 4. 
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A Seven-Day Journal. 


Southern Railway Electrification. 


SPEAKING at a luncheon given by the British Rail- 
way Stockholders Union, Ltd., on Monday last, Mr. 
R. Holland Martin, chairman of the Southern Rail- 
way, referred to the electrification policy which the 
company had followed ever since the railway amalga- 
mation of 1923, No scheme was put in hand without 
full consideration of its cost and probable results. 
Up to the present the results had been better services 
and greatly increased receipts, far exceeding the 
company’s conservative estimates. The Southern 
Railway could justly claim to have increased through 
its electrification policy the area covered by ‘ dor- 
mitory ” towns around London. During the last 
five years main lines electrified including those to 
Brighton, Worthing, Eastbourne, Seaford, Hastings, 
and Portsmouth had involved expenditure on capital 
account of £4,500,000, Although train miles operated 
had been more than doubled by electrification, the 
working expenses had not appreciably increased. 
Receipts, on the other hand, had risen by £640,000 
a year, representing a return on capital of about 
14 per cent, Though those rich results were not 
always to be expected, they would continue to be 
satisfactory if there was no sharp fall in the popula- 
tion, and the many operational advantages of elec- 
trification which accrued also to the passengers, 
encouraged the company to add to its programme. 


Lancashire Electric Light and Power Co. 


PRESIDING at the ordinary general meeting of the 
Lancashire Electric Light and Power Company, held 
in London on Thursday, March 3rd, Mr. George 
Balfour said that in four years the maximum load 
had increased by approximately 40 per cent., the 
receipts 36 per cent., and the balance on trading 
about 45-5 per cent. To complete the comparison 
it was, of course, necessary to bring into account 
the increased capital employed last year, and when 
that was done it was found, after deducting deprecia- 
tion, that the flat average percentage on the total 
share and loan capital of the company had varied 
from 5-557 per cent. in 1934 to 5-596 per cent. last 
year. The average yield was low, and the company 
might well look forward to a moderate increase. 
During the year the company expended over £670,000 
on capital account, of which £450,000 was on the 
Kearsley generating station, but £64,000 was written 
off the Radcliffe station machinery, making the net 
expenditure on generating stations approximately 
£388,000. On mains and the distribution systems 
£282,000 were spent, of which £106,000 were incurred 
on the provisional order areas, mostly on domestic 
services. The 50,000-kW set installed at Kearsley 
improved the efficiency of the plant as a whole, and a 
second new set now being erected should be ready for 
initial trials in July. The total units sold amounted 
to 791 million, of which 449 million were sold to the 
company’s Own consumers, compared with 370 
million during the previous year. The amount taken 
by the Central Board was nearly 342 million units, 
against 184 million in 1936, an increase of approxi- 
mately 158 million. Reductions in the price of current 
to consumers were made in July, 1936. Those reduc- 
tions were reflected in the drop in the average price 
received by the company from that class of business 
from 2-06d. per unit in 1935 to 1-92d. in 1936 and 
1-8ld. last year. The unit consumption per con- 
sumer, however, increased by approximately 2} per 
cent. Excluding the supply taken by the Central 
Electricity Board, the average price per unit sold 
overall was 0-564d., against the previous year’s 
figure of 0-604d. From the Central Electricity 
Board the price received for 341,642,000 units taken 
by it was 0-1482d. per unit. The company still 
had to settle its account with the Board for 1936, 
and, of course, for last year. It would be agreed 
that the company ought to obtain some little sum 
for wear and tear and use of its plant in the past, 
but apart from those chronic troubles, the com- 
pany’s relations with the Board continued to be 
friendly. 


The Employment Returns. 


AN announcement by the Ministry of Labour states 
that it is provisionally estimated that at February 
14th last the number of insured persons between the 
ages of sixteen and sixty-four in employment in 
Great Britain was approximately 11,324,000. This 
total, which excludes persons within the agricultural 
scheme, shows an increase of 15,000 on the number 
employed on January 17th, 1938. Amongst the 
trades in which there has been an increase in the 
number of employed are the following :—Building, 
public works contracting, pottery, earthenware, &c.; 
shipping service, tailoring, and furniture-makitig. 
In a number of the trades connected with the engi- 
neering and allied industries, there has been an 
increase in unemployment. The trades which show 
this increase are the dock, harbour, &c., service, 
metal goods manufacturing trades,t motor vehicles, 


cycles and aircraft trades, tin-plate trade, general 
engineering, and electrical cable, apparatus, lamps, 
&c., manufacturing trades. An improvement is 
recorded in the number of persons employed in agri- 
cultural work, but there has been an increase of 
nearly 13,000 in the number of unemployed in the 
cotton industry. The total of 1,810,421 registered 
unemployed included 1,666,602 who were applying 
for benefit or unemployment allowances. An analysis 
of these applicants according to the length of the last 
spell of registered unemployment shows that 764,000 
had been unemployed less than six weeks ; 1,041,000 
had been unemployed less than three months ; 
1,252,000 less than six months ; and 279,000 had been 
unemployed twelve months or more. During the 
four weeks ended February 14th the number of vacant 
situations notified by employers to employment 
exchanges and juvenile employment bureaux was 
221,519, and the number filled was 186,124. 


The Air Defence Programme. 


ACCORDING to the Air Estimates issued on March 
2nd, the amount to be spent on air defence and 
rearmament during the coming financial year will 
be £102,720,000, an increase of £20,220,000 over the 
figure for last year’s estimates, and the largest 
amount ever spent on the Royal Air Force. The net 
total is £73,500,000, compared with £56,500,000 a year 
ago, an increase of £17,000,000. The total of 
£102,720,000 is reached after allowing for various 
loans and grants. In his memorandum accom- 
panying the Estimates, Viscount Swinton, Secretary 
of State for Air, describes this total as the true index 
of expenditure in view, and as “ the true measure of 
comparison with previous years.” Lord Swinton 
states that ‘‘rearming will be substantially com- 
pleted during the coming financial year, and full 
operational effect will be rapidly achieved with the 
more powerful types of aircraft as a result of the great 
progress made with other parts of the scheme, par- 
ticularly in the matter of squadron training.” He 
goes on to deal with the formation and training of 
new units. Since April, 1935, the strength of the 
Metropolitan Air Force has been increased from 
52 to 123 squadrons, and now comprises 68 bomber 
squadrons, 30 fighter squadrons, 15 squadrons of 
general reconnaissance aircraft, and 10 squadrons 
of Army Co-operation aircraft. Lord Swinton makes 
mention of the intensive study that has been devoted 
to new methods of defence against air attack. He 
states that the shadow factory scheme is showing 
promise of proving highly successful, and that. as a 
further step to secure maximum production. the 
number of types of machines in the service is being 
progressively reduced, thus simplifying the produc- 
tion problem. As a result of these and other measures, 
the number of persons employed in the industry has 
increased from 30,000 in 1935 to about 90,000. Still 
greater numbers will be necessary during the coming 
year. It is stated that deliveries of equipment are 
now in step with production, and temporary arrears 
are being rapidly overtaken. Important improve- 
ments in the design of engines are reported, also an 
improvement in the standard of training, as the 
result of pupils being instructed in elementary flying 
at civil schools before being posted to the Service 
flying training schools. 


Caledonian Power Bill. 


On Thursday, March 3rd, the Inverness County 
Council approved the final agreement reached with 
the British Oxygen Company regarding the Cale- 
donian Power Bill. With the exception of minor 
alterations, the agreement is the same as the draft 
agreement approved by the Council in January, and 
is designed to safeguard the county's interests in 
matters of rating, employment, amenity, and elec- 
trical supply. In submitting the agreement, Major 
Alastair Fraser, Chairman of the Parliamentary Bills 
Committee, said that the clause for the compulsory 
acquisition of land would be deleted. The company 
had also agreed to supply electricity to small villages 
and groups of small houses too far from the main 
cables by means of oil engines. Without discussion, 
the Council approved the agreement and decided 
to send a deputation to London. Lochiel, the 
Convener, who presided, informed the Council that 
the expenses of the deputation would be borne by the 
British Oxygen Company. Electricity supplies in 
the Highlands were further considered when Lochiel 
reported on a meeting which had taken place between 
the Electricity Commissioners and representatives 
of the Council regarding the Grampian Company's 
proposals for, supplying certain areas in the Great 
Glen. When the Grampian Company, was incor- 
porated in 1924, he explained, the County Council 
was not so wise in dealing with large companies as it 
was now. He had pointed out to the Commis- 
sioners that if the Grampian Company’s proposals 
were carried out and Parliament sanctioned the 
Caledonian Power Bill, there would be two sets of 





cables in the same district, one supplying current 





at 10d. per unit and the other, belonging to the 
British Oxygen Company, on the basis of a flat rate 
of £1 per room plus jd. per unit, but it would not be 
permitted to supply current because it was in the 
Grampian Company’s area. The Commissioners were 
sympathetic, and suggested that the Council should 
renew its representations after the fate of the Cale- 
donian Power Bill was known. 


P.L.A. Chief Engineer. 


Ir is announced by the Port of London Authority 
that Mr. Asa Binns, M. Inst. C.E.. M.1I. Mech. E.. 
will retire from his present position as Chief Engineer 
on May Ist next, and that Mr. W. P. Shepherd-Barron. 
M. Inst. C.E., has been appointed Chief Engineer 
from the same date. Mr. Shepherd-Barron is at 
present Special Assistant to the Chief Engineer, and 
before taking up that appointment last year was 
Chief Engineer, Karachi Port Trust. Mr. F. W. D. 
Davis, M.Se., M. Inst. C.E., now Chief Assistant 
Engineer, has been appointed Deputy Chief Engineer 
as from May Ist. The Authority has recorded its 
appreciation of the long and valuable services 
rendered to it and its predecessors by Mr. Binns, who. 
in future, will be associated as a consultant with 
Messrs. Rendel, Palmer and Tritton, of Westminster, 
and will continue to be at the Authority's disposal 
in the capacity of consulting engineer. Mr. Binns is a 
Yorkshireman and was born in 1873. He was educated 
at Keighley Grammar School and Yorkshire College. 
and is a Whitworth exhibitioner. His engineering 
career started with Tannett Walker and Co., Leeds. 
after which he held engineering appointments with 
Ransomes, Sims and Jefferies, Ipswich, and the North- 


Eastern Railway at Hull Docks. Mr. Binns’ next 
appointment was in the Civil Engineer-in-Chief’s 
Department of the Admiralty. Leaving the 


Admiralty, he entered the service of the London and 
India Docks Company in 1906, one of the concerns 
taken over by the Port of London Authority in 1909. 
He has been the Authority’s Chief Engineer since 
1928, and has been associated with numerous pro- 
grammes of works for the improvement and extension 
of the docks of the Port of London, involving the 
expenditure of several millions of pounds on new 
docks, warehouses, cold stores, plant and equipment 
of every description. Outstanding among these works 
was the construction of the King George V Dock, 
opened in 1921. Mr. Binns holds the rank of 
Lieutenant-Colonel, Engineer and Railway Staff 
Corps, was President of the Institute of Engineers-in- 
Charge during the year 1936—7, and is a Member of 
Council of the Institution of Civil Engineers, and a 
Vice-President of the Institution of Mechanical 
Engineers. 


The Cadman Report on Civil Aviation. 


THE Report of the Committee of Inquiry into Civil 
Aviation, together with the observations of the 
Government on its conclusions and recommendations, 
was issued on Tuesday, March 8th. The Committee 
has made several recommendations with a view to 
strengthening the Department of Civil Aviation and 
for ensuring that the development of civil aviation is 
adequately planned and carried out. These recom- 
mendations, which the Government has accepted, 
include the creation of a post of Permanent Under- 
Secretary of State, who will, in addition to his other 
functions, exercise general administrative direction in 
civil aviation matters, with the assistance of the 
Director-General of Civil Aviation. Other posts to 
be created will be a Deputy Director-General of Civil 
Aviation and a Director of Civil Research and Pro- 
duction. The intention of these proposals is to pro- 
vide a closer co-ordination both within the Air 
Ministry as a whole and within the Department of 
Civil Aviation. The Government has agreed with the 
Committee that steps should be taken to secure an 
expansion of civil air lines and is to recommend to 
Parliament that the statutory limit on the aggregate 
annual amount of subsidies payable to air transport 
companies should be increased to three million 
pounds. Imperial Airways should, in the opinion of 
the Government, be primarily concerned with the 
development of the Empire air routes specified by 
the Committee and British Airways should develop 
air services in Europe and operate experimentally to 
West Africa. Services to the Continent should be 
amalgamated under a single company. One of the 
recommendations concerning the organisation and 
internal management of Imperial Airways is the 
appointment of a whole-time chairman, as the present 
chairman is not free to give his whole time to the task. 
British Airways should also be organised on a scale 
appropriate to the increased responsibility which the 
Government agrees this company should assume. 
As in the case of Imperial Airways, this company 
should also have a whole-time chairman. The Com- 
mittee recommends State assistance to encourage 
the production of suitable types of air liners and 
grants should be made to companies to keep the:r 
fleets equipped with new British aircraft. 
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Steam ‘Turbine 


Construction in 


« 
Europe and America. 
By A. G. CHRISTIE.* 
No. II. 
(Continued from page 239, March 4th.) 


METHODS OF GOVERNING. 


. is generally assumed that throttling control is 

best suited to a base load unit which will operate 
practically all the time at about its most efficient load. 
All first-stage nozzles or stationary blades are receiv- 
ing full throttle pressure and all subsequent stages 
function at their designed conditions. 

Nozzle control is often favoured when the load 
varies over a wide range. The nozzles that come into 
action as the load increases are proportioned for the 
conditions existing at that load. This is supposed to 
give a comparatively flat steam rate curve, which is 
a desirable feature of varying load operation. Such a 
result may be secured in a single-stage unit, but the 
advantages of nozzle control are not so apparent 
in large-sized, multi-stage turbines. 

In the first place, only the first-stage nozzles in 
multi-stage units can be controlled by the governor 
with the exception of certain by-pass nozzle con- 
structions. In all stages beyond the first stage, 
steam conditions are similar to throttling except 
that expansion proceeds more nearly along the same 
condition curve as at best load. There is a tendency 
for more stages to pass into the saturated or wet 
region as load decreases, and the presence of moisture 
causes losses in efficiency which offset to some extent 
the gain from the long condition curve. 

If the first group of nozzles to open at light load is 
proportioned for the large heat and pressure drop 
existing at that load, then these are obviously 
over-expanding the steam with corresponding losses 
at heavier loads. This holds true for all groups of 
first-stage nozzles where these are designed to open 
consecutively to meet conditions which exist with 
load increases. Hence at full nozzle opening on the 
first stage, the efficiency will be diminished below 
that of throttle governing owing to the inefficiencies 
of these nozzles, many of which are now over-expand- 
ing the steam. 

The Curtis rotor of large central station units 
is frequently of such a comparatively small diameter 
that all nozzles can be made non-expanding. Under 
such conditions, over-expansion will not take place 
and the performance of this section of the turbine is 
considerably improved. 

A study of the Mollier diagram shows that the 
condition curves with the throttling governing move 
to the right with lower loads, and as a result are in 
regions of average drier steam than at most efficient 
load. The moisture loss diminishes and offsets to 
some extent the loss of heat drop from throttling. 
In general, turbines with throttling governing have 
valves admitting steam to lower stages at loads in 
excess of most efficient loads. If the most efficient 
load is chosen sufficiently low and several overload 
inlets are provided, a fairly flat steam rate curve results. 

While the use of Curtis stages as the first element 
of a turbine appears to be increasing, it is generally 
acknowledged that it is used for other reasons than 
for economy. For instance, a Curtis stage is often 
used on high pressure-high temperature turbines to 
reduce the pressure and temperature in the first stage. 

In practice there seems to be little to choose between 
throttling and nozzle governing in the matter of 
overall economy as indicated by test results. Each 
has its advocates and the performance results are 
more likely to be influenced by construction details 
other than governing. 

There is a tendency in certain recent designs to 
simplify the casing construction by removing all 
control valves to the side of the unit. The connecting 
pipes from such control valves to cylinder must be 
long and flexible. These contain much steam, which, 
if a load interruption occurs at the time of full output, 
may cause the unit to over-speed, even though the 
governor valve is closed. This is a particularly 
troublesome condition with the newer high-speed 
units. Campbell (Power, October, 1937) states that 
the initial rate of acceleration of the rotor of a 3600 
r.p.m. superposed turbine with full valve opening at 
the instant of releasing full load was calculated as 
21 per cent. per second, as compared with 7 per cent. 
for an 1800 r.p.m. unit with the same steam flow. 
More rapid action of governor relays and valves is 
essential on these new high-speed units. 

“Topping” or superimposed turbines offer some 
difficult problems in governing, particularly where a 
constant back pressure must be maintained in the 
exhaust to the low-pressure units. Control mechan- 
isms are being developed to meet these conditions. 


CYLINDER CONSTRUCTION. 


Cylinder construction for high temperatures pre- 
sents difficulties owing to creep and distortion. 
Small casings provided by the high-speed designs 
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are therefore desirable. They are best when made 
in the form of simple cylinders or conical sections. 
Sometimes an inner cylinder or blade ring construc- 
tion is employed which is welded to the outer casing. 
In certain designs the pressure between the inner 
and the outer casing is intermediate between inlet 
pressure and atmosphere. The inner casing must 
then have a bolted joint as well as the outer casing, 
but the pressure difference across each of these joints 
is less than if a single casing is used. 

High-pressure cylinders are cast or forged inde- 
pendent of the bearing pedestals. They are carried 
by suitable lugs on these pedestals, while keys and 
other connections fix cylinder and pedestal align- 
ment and relative position. One pedestal serves as a 
fixed point relative to the foundation. Expansion 
from temperature changes is transmitted through 
keys or other fastenings to the other pedestal which 
slides on its support. This transfer is not provided 
satisfactorily in many designs, owing to improper 
positioning of points of support. Certain turbines have 
a rigid connection between cylinder and front pedestal 
with the latter carried on one or more I beam sections, 
the webs of which flex sufficiently to care for any 
expansion. An American type carries the weight of 
the cylinder on a swinging strut with circular bulb- 
shaped ends carried in machined sockets on both 
foundation and cylinder. The front pedestal then 
moves freely from expansion as it carries only its 
share of the weight of the spindle. 

Several turbines have been built with the exhaust 
casing formed of welded steel plates and struts. 
Other turbines have been constructed with cylinders 
built up completely from steel plates and structural 
shapes. These are considerably lighter in weight 
than cast iron or cast steel construction, and appear 
to be satisfactory in service. This application of 
welding suggests that future turbines may have 
evlinders with the horizontal joint, between halves, 
welded together. This would replace the flanged and 
bolted joints which prove so troublesome with high 
pressures and high temperatures. Welded joints are 
in use on large pipes which can be burned out when 
necessary and rewelded again when the joint is to 
be made up. The same practice could be applied to 
the completely welded cylinder. Such construction 
would obviate distortions due to flanges and joints 
though other difficulties might develop. 

In all of these constructions, provision must be 
made when using high steam temperatures that the 
inlet temperatures are equalised on both sides of 
the cylinder. Otherwise, distortion will result with 
undesirable effects upon clearances and alignment, 
together with probable difficulties with the move- 
ment of the end pedestal due to binding in its guides 
from unequal expansion on the two sides of the 
cylinder. In this connection throttling control with 
full steam admission around the periphery at all loads 
may have an advantage over nozzle control. 

Modified forms of bolt threads, dope for these 
threads to prevent seizing, setting up and releasing 
of bolts by means of an electric heater, and a better 
knowledge of available bolting materials have aided 
in the maintenance of tight joints on high-tempera- 
ture units. Threads have been milled on some bolts 
to secure greater strength and better finish. 

There seems to be no uniformity of practice with 
regard to the type of cylinder joint. Some builders 
grind or scrape these to a metal-to-metal joint. Others 
ease off the inside of the joint to provide for the 
plastic flow of the metal which may occur on heating 
up with high-temperature steam. The metal may 
be undercut around the bolts or studs to increase 
the unit pressure on the remaining contact faces. 
Again, a sealing compound may be injected into a 
groove in the face to make the joint steam-tight. 
All cylinder flanges are made as narrow as possible 
to reduce the temperature effects in heating up and 
with changes of load. Flanges are also slit from 
outside to the bolt holes at intervals of about 1din. 
to lessen distortion in heating up the high-temperature 
unit. 

Diaphragms with iron cast around the ends of 
formed steel nozzle partitions serve for low-pressure 
stages. The higher melting point of the steel causes 
the partitions to retain their form during the casting 
operation and to bond well with the cast iron. When 
this construction is used in high-temperature stages 
where all-steel diaphragms must be used, the melted 
steel, in pouring, either bends the ends of the formed 
steel partitions or fuses them entirely away. This 
construction can be replaced by diaphragms built up 
by welding. These welded diaphragms can have 
correctly formed partitions, often machined, with 
smooth tops and bottoms welded in place or integral 
with the partition, forming polished high-efficiency 
nozzles. These nozzles, in turn, can be welded or 
riveted to the inner and outer portions of the dia- 





phragm. Some European types have diaphragms 
with machined nozzle partitions riveted in place. 

Another factor in diaphragm construction at high 
temperatures is the possibility of creep deformation or 
plastic flow which leads to dishing towards the low- 
pressure side, owing to the steady application of 
pressure on the high-pressure side and to the differ- 
ential expansion due to temperature differences 
across the nozzle partitions. More heat-resistant 
steel appears the only cure for this difficulty. Dia- 
phragms are supported and centred in the cylinder 
grooves by means of pins, lugs, and riveted centring 
rings. 

Both Rettaliata and Yellott have shown that water 
droplets formed at the limit of undercooling grow 
rapidly iy size in any parallel section of a nozzle 
beyond the throat. These larger droplets increase 
blade erosion and decrease stage efficiency. Their 
formation should therefore be avoided. This may be 
done in the low-pressure diaphragm nozzles by design- 
ing them with no parallel portion beyond the throat. 


H1GH-PRESSURE GLANDS. 


High-pressure glands offer some peculiar problems 
in design. A gland with minimum leakage is desired, 
and many new forms have been developed, which are 
improvements over early types. Some of these glands 
have of necessity been long in an axial direction to 
secure the necessary throttlings. This lengthens 
both cylinder and spindle and increases the liability 
of both to distortion and to critical speed troubles. 
It is more difficult to maintain fine clearances in 
glands and labyrinths with a spindle having long 
distances between bearings than in a short rugged 
shaft. Hence leakage losses throughout the whole of 
the high-pressure cylinder may be increased by these 
long glands. Some new form of packing of short 
compact form is desired. The Ljungstrém form may 
suggest some further developments in gland con- 
struction. 

When the high-pressure gland has high temperature 
steam on one side, a problem arises in providing means 
to keep this high temperature from the bearings. 
For instance, the steam may have a temperature 
of nearly 900 deg. Fah., whereas the lubricating oil 
will flash at about 600 deg. Fah. The shaft at the 
bearing must therefore not exceed 600 deg. Fah. 
in temperature. Several methods of cooling this 
gland by low-pressure steam are being tried. Another 
method in use in America is to place a water seal 
on the outside of the high-pressure gland and to 
circulate condensate through this seal. A consider- 
able amount of heat can be picked up and removed 
by this condensate. Otherwise all the heat passing 
along the shaft would have to be removed by the 
bearing oil, thereby increasing its temperature and 
probably decreasing its life. The oil coolers would 
have to be larger to care for this additional heat. 

The water gland also seals against any steam leakage 
into the turbine room. Such leakage is common on 
older British and Continental turbines, but is not 
tolerated in American stations, owing to loss of 
make-up and to the resultant sweating of the roof 
trusses in winter. The standard designs of water 
gland absorbs a certain amount of power. Research 
might develop a form of water seal requiring the 
minimum power. Water glands are designed to be 
steam sealed during starting up operation and until 
the turbine reaches a speed when the water forms an 
effective seal. 

BLADING. 


Many alloys are used for blade materials. Among 
the more common are the mild chrome steels often 
called ‘‘ stainless iron.’ They contain from 12 to 
14 per cent. chromium and 0-10 to 0-15 per cent. 
carbon. When used with steam temperatures above 
800 deg. Fah. about 0-05 to 0-06 per cent. molyb- 
denum is added to increase strength at the high 
temperature. ‘These steels retain their high finish 
for some time in operation. 

Many forms of strong blade fastenings are 
employed, such as serrated base, inverted T slots, 
and various forms of base that straddle the disc 
either with holdingshouldersorrivetedin place. Blades 
with riveted bases are widely used in Europe. One 
may expect that attempts will be made to weld the 
blades to theturbine discs in high peripheral speed units. 

Shrouds are now used for most forms of blading. 
The riveted shroud will probably give place to some 
form of welded shroud as the latter permits the use 
of clearance sealing strips which project radially 
from the casing and which are therefore renewable. 
Lacing wires or other reinforcement at mid-length 
are necessary on many long blades subject to harmonic 
vibration, and these should be streamlined in the 
direction of flow. C. A. Parsons and Co. have intro- 
duced a hollow blade which, on account of its lesser 
centrifugal stresses, permits a considerable increase 
in the length of the last blade row and, hence, an 
increase in output at a given speed. These hollow 
blades are expensive to make, but the increased 
capacity possible by their use may offset this added 
cost. 

Shields are used on the inlet edges of many low- 
pressure blade rows subject to water erosion. In 
America stellite is favoured for shield material ; 
in Europe various types of alloy steel materials are 
used. Usually, these shields extend one-half to 
two-thirds down the length of the blade. Blade 
erosion does not always appear to be a serious matter 
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when tip speeds are less than 1000ft. per second 
unless very wet steam is used. Blade tip speeds of 
1250ft. per second exist in many recent turbines 
and erosion is a serious problem with such construc- 
tion and usual exhaust conditions. 

Blade vibration is a leading cause of blade failure. 
Blade forms are now tried in vibration testers and 
their characteristics studied before placing in turbines. 
The influence of rounded inlet and outlet edges, 
both upon steam flow and efficiency and upon strength 
under harmonic vibration are now given close study. 
Apparently, much blunter inlet edges can be used 
than in present practice with little effect upon 





efficiency. Methods of finishing and polishing ave 
scrutinised to determine whether scratches or grooves 
are made on the final surfaces. 
In service turbine blades are periodically inspected 
for cracks either by visual observation or, in many 
cases, by the so-called “ magnaflux’’ method. The 
blades are magnetised by an electric winding on the 
rotor and fine iron dust sprinkled on the blade 
surfaces. The magnetic flux at cracks causes the 
iron dust to collect at these points, thereby indicating 
a break in the metal surface not always apparent 

to the eye. 
(To be continued.) 








A Graphical Method of Analysis 
for Torsional Vibrations. 


By J. DICK, B.Se., 


MX\HE analysis of the torsional vibrations of a 

system may involve (a) the calculation of equi- 
valent moments of inertia and shaft stiffnesses in order 
to represent the system by a number of discs mounted 
on a shaft of uniform diameter, and (b) the calcula- 
tion of the frequencies of natural torsional vibration 
of the equivalent system, consisting, say, of n discs 
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number of discs is greater than three, the solutions 
can be obtained only by trial and error, except in 
special cases. Various methods can be adopted in 
carrying out the trial calculations, though it is doubt- 
ful if any one method is better than the others for all 
purposes. The method of analysis described below 
is novel, in that, after the preliminary calculations 
of equvalent moments of inertia and shaft stifinesses 
have been carried out, the further investigation is 
almost entirely graphical. This gives a rapid method 
of solution, the results of which are sufficiently 














; accurate for most practical purposes. If greater 
accuracy is desired, the solutions obtained graphically 
are useful as a guide for calculations. 
L _ Fig. 1 shows diagrammatically a disc of moment of 
/ Lo inertia I attached to two shafts of torsional stifinesses 
4 ——— - ——— - —_ 4 —— * I., and L,, the outer ends of the shafts being held 
rigid. The frequency of natural torsional vibration 
of the disc is given by 
L, , L 
2nfPrR=—+— hy 5 ad 
(2x fp=P+z (1) 
neglecting the masses of the shafts. 
The two shafts can be replaced by equivalent shafts 
FIG.1 E of equal uniform diameter. Let the stiffness of a 
unit length of each of these equivalent shafts be L, 
then Fig. 2 shows the equivalent system, where 
L 
— a oko. eee 
. and 
40; 05 § L 
y a sat) dara teuel «i 368 
— man | ite (3) 
y : Hence, for equations (1), (2), and (3), 
yl x y 
ig ee eee eee Maden As seeulte settvaitaane 
| L ey 
This is similar to the equation 
hcuby, 3 
FIG. 2 I B Fr -UutT (6) 
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mounted on the shaft. Such a system has (n—1) 
frequencies, neglecting the effect of the masses of 
the intervening lefgths of shaft. This can be shown 
by deducing the frequency equation, which contains 
terms up to the (n--1)th power of (frequency)?. 
The equation can be solved by direct calculation if 


where F is the focal length of a lens, U is the axial 
distance of an object from the lens, and V is the axial 
distance of the imagine from the lens. Hence the 
node QO, in Fig. 2 can be regarded as the “ image ” 
of the node O,, where the “‘ focal length ”’ of the disc is 


Loi 
T(2xf)?° 


tion, there is one node for every intervening length of 
shaft, neglecting the effect of the shaft mass. This 
node is the “ image ” for the dise at one end of the 
shaft length, and the ‘‘ object ’’’ for the disc at the 
other end of the shaft length. A node is ‘ real”’ or 
“imaginary,” according to whether it is in or is 
outside the length of shaft to which it refers. If the 
system is vibrating freely and there are no external 
harmonic torques, the node referred to an end shaft 


is at the “focal distance” = ; ar from the corre- 
sponding end disc. Thus, provided f is known, the 
position of this node can be obtained, and from this 
the positions of all the other nodes can be calculated. 

The positions of nodes can be illustrated by means 
of the *“‘ normal ”’ curve, which is the curve of vibra- 
tion amplitude drawn with the shaft axis as base. 
‘* Normal ” curves are shown in Figs. 3, 4, and 5 for 
the three frequencies of natural torsional vibration 
of the four-dise system illustrated. The details of the 
system are : 


Dise 1. Dise 2. Dise 3. Dise 4. 
Moments of inertia, 
i. %. e002 ... ... 9-347... OoFRZ -- SS-82.... ROE 
Shaft 1. Shaft 2. Shaft 3. 
Shaft stiffnesses, Ib. ft. per 
radian cee eee eee eee 400,000 ... 285,700 ... 333,300 


The normal curve shown in Fig. 3 is for free tor- 
sional vibration at 1034 cycles per minute. C,Q, is 
the “‘ focal distance ” for disc 1, and the node referred 


to shaft 1 is at O,. This is an “ imaginary ” node, 
because it does not lie in shaft 1. The node referred 


to shaft 2 is O,, and this is also an “‘ imaginary ”’ node, 
because it does not lie in shaft 2. The node referred to 
shaft 3 is at O,, and this is a “ real ’’ node, because 
it lies in shaft 3. The distance O,C, is the “ focal 
distance ”’ for disc 4. 

The normal curve shown in Fig. 4 is for free tor- 
sional vibration at 1270 cycles per minute. C,O, is 
the “‘ focal distance *’ for disc 1, and the node referred 
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Construction for Obtaining the Position of the Second Node. 


‘ 


to shaft 1 is at O,. This is an “‘ imaginary,” node, 
because it does not lie in shaft 1. The node referred 
to shaft 2 is O,, and this is a “‘ real” node, because 
it lies in shaft 2. The node referred to shaft 3 is 
also a “‘ real’’ node, because it lies in shaft 3. The 
distance O,C, is the “‘ focal distance ”’ for disc 4. 

The normal curve shown in Fig. 5 is for free tor- 
sional vibration at 3087 cycles per minute, and in this 
case the nodes O,, O,, and O, are all “real.” The 
‘*‘ focal distances’ for discs 1 and 4 are C,O, and 
O,C, respectively. 

Fig. 6 shows the graphical construction for finding 








the number of discs is two, or three, but when the 





If a system of dises on a shaft is in torsional vibra- 









































c 2 > : e® 
1} Shaft 1 Shaft2 0% Shaft 3 Ce ¢, Shaft 1 Shaft 2 Ppl aren 3 |%4 
9 
| | | | 
s be ‘ 2 ~ - | a 
; 3 g g 3 5 g S 
“THe ENGINEER” FIG. 3 FIG. 4 


Normal Curve for 1034 Vibrations Per Minute. abcd 


Denotes the Normal Curve. 0, and O, are’ Imagi- 
nary” Nodes. O, is a“ Real” Node. 


Normal Curve for 1270 Vibrations Per Minute. abcd 
Denotes the Normal Curve. O, is an “* Imaginary ” 
Node. O, and O, are “‘ Real” Nodes. 


a node position, when the frequency of vibration and 
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FIG. 5 


Normal Curve for 3087 Vibrations Per Minute. a bed 
Denotes the Normal Curve. 0,, O,, and Q, are all 
“* Real’ Nodes. 
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the position of a node for an adjacent shaft are known. 
ah : 
7 O, is 
I (2nf)? and QO, is 
the known position of a node. The construction is :— 
(a) O,D is drawn perpendicular to the axis, 

to indicate the position of the “ object.” 


CA is the “focal distance 


(0) D B is drawn paralle! to the axis. 

(c) D E is drawn to pass through C. 

(@) B E is drawn to pass through A 

(e) EO, is drawn perpendicular to the axis to 
indicate the position of the “ image.” 


To prove that O, is the position of the second 




















a 
f N, P, R 
1 
» Ne 
a ~ 0 
: (a). 
A A ‘I \ One, 


Twe ENGINEER™ 


FiG.7 


Obtaining the © Focal Distance ~ 


i (sq) 


Construction for 


node, consider the similar triangles D B KE and C A E. 
From these 

D B_0,0, 

CA CO, 
that is: 

r &-7y 

ike im 

1 (2 =f) 
or 

(2 2 a (6) 


This is the same as equation (4); hence QO, is 
the correct node position. 
{> After the ‘‘ focal distance ~ has been determined 


for one value of f?, it canjbe found for any other value 
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(onstruction for 1000 Vibrations per Minute. C,A,andG, A, 
are “‘ Focal Distances” for Discs 1 and 2. "A, and O, are 
Positions of Nodes Referred to Shafts 1 and 2. 


by the construction illustrated in Fig. 7. The 
‘ oft , P are! 1 2". yp 
co-ordinates of the point P, ar ‘12 zhi ma (3 NYP, 


vertical axis, and A,Pi 


is the abscissa drawn to the 

is the ordinate drawn to the horizontal axis. T 

vertical scale is f?, and the horizontal seale is! : 
parte 1(2x 7 

Let f, be the frequency for which the ~ focal 


distance “is required. The construction is : 


(a) The new abscissa N,Q is drawn to cut the 


ordinate A,P, at Q: 
(b) CQ is produced to cut N,P, produced at R ; 
and 


(c) The ordinate R A, is drawn. 


** focal distance ” 


To prove that C A, is the new 


required, consider the similar triangles C A,Q and 
CA,R: 


A,R TET 


C A=79 *O.A,)= 

a L A 
“T(r fy) ° 
In applying this construction it is convenient to 
draw the shaft axis parallel to the horizontal axis, 


AP, 


age A=, 


a 
fit 
(7) 
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Construction for 1000 Vibrations Per Minute, Continued from 
Fig. 8. C3 Ay is the “ Focal Distance” for Dise 3. O, 
and O, are Positions of Nodes Referred to Shafts 2. and 3. 


and the origin for each dise is in the plane of the dise 
to which it refers. The ** focal distances ’’ can then 
be projected directly on to the shaft axis, while the 
vertical scale for f? is common to all dises. 

The trial method of analysis consists of choosing 
a frequency, and then starting the construction for 
node positions from each end. The check for a 
natural frequency is that, for any length of shaft, 
the node positions obtained by constructing from 
both ends should coincide. Only one node position 
need be checked. Suppose the trial frequency is f, 
and it is found that this does not give the required 
check for the position of a certain node, then, by 
reversing the construction of Fig. 6 it is ulways 
possible to find a new “focal distance” for one of 
the adjacent discs which would give a check. The 
frequency f, for this “‘ focal distance ’’ can then be 
obtained by reversing the construction of Fig. 7. 
One of the frequencies of natural! torsional vibration 











FIG. 10 


Normal Curve Drawn from Both Ends for 1000 Vibrations Per 
Minute, Showing that the Node Positions do not Check. 


lies between f, and f, By using this double check, 
three, or at the most four, attempts should give one 
of the frequencies of free vibration. 

The four-mass system illustrated in Figs. 3, 4, 
and 5, has, three frequencies of natural torsional 
vibration, and Figs. 8, 9, and 10 show the trial for 
1000 vibrations per minute. The latter figures have 
been drawn separately for the sake of clearness, but 
Figs. 8 and 9 actually constitute one diagram and 
Fig. 10 demonstrates how the normal curves are 
drawn from the two ends. Fig. 11 is also part of 
the same diagram illustrating how f,” can be found. 
Since O, and OQ,’ do not coincide, 1000 vibrations per 
minute is not a frequency of natural torsional vibra- 
tion, and since Fig. 11 gives f, as 1065 vibrations per 
minute, one of the frequencies of natural vibration 
must lie between 1000 vibrations per minute and 
1065 vibrations per minute. Fig. 3 shows the normal 
curve for the natural vibration which occurs at 1034 


J* axis and the origins C,’, C,’, C,’, and C,’. The 
‘focal distances” for 1000 vibrations per minute 
are C,'A,’, C,’A,’, C;’A,’, and C,’A,’, the latter being 
set out in a direction opposite to the other three 
to enable one of the constructions to be started from 
the right-hand end. The lower part of the diagram 
shows the shaft axis, the disc positions being denoted 
by C,, Cy, Cy, and C,. The “ focal distances ’’ for 
dises 1 and 2 are CA, and ©,A,,; thus, A, is the 
‘* imaginary ”’ node referred to shaft 1. The con- 
struction is shown, similar to that of Fig. 6, for finding 
the node O, referred to shaft 2. 

In Fig. 9 the upper part of the diagram is the same 
as for Fig. 8. In the lower part, the “‘ focal distance ” 
of dise 3 is C,A;, while O, is the position of the 
“‘jmaginary ” node referred to shaft 2, obtained by 












































the construction in Fig. 8. The construction is 
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Cc onstruction for Finding the” Frequency oe which O, C, is th 
‘ Focal Distance” for 4. Node Position O, is 
Obtained from Fig. 9, and the Construction ie the Reversal 

of that in Fig. 7 


shown, similar to that of Fig. 6, for finding the node 
O, referred to shaft 3. 

Fig. 10 shows the normal curves constructed from 
each end. The nodes Q,, Og, and O, are obtained by 
construction from the left-hand end. The node O,’ 
is obtained by construction from the right-hand 
end—that is, O,’C, is the “ focal distance ” for disc 
4. Since O, and O,’ do not coincide, it is clear that 
1000 vibrations per minute is not a frequency of 
natural vibration. 

From Fig. 11 it is clear that the f? value required will 
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FIG. 12 


” Constructed from both Ends for 3500 Vibrations 
per Minute. 


* Normal Curve 








be denoted by some point between M and N, An 
intermediate point can be chosen and new “ focal ‘ 
distances *? found by means of the construction of 
Fig. 7. These can be used to find new node positions, 
and the process can be repeated until a value of f? is 
found for which O, and 0,’ coincide. The proximity 
of M to N suggests that not more than three construc- 
tions would be necessary to determine the nearest 
frequency of free natural vibration in this case. 
Fig. 12 shows the normal curves, obtained by 
construction, for the comparatively high frequency 
of 3500 vibrations per minute. In this case the 
nearest of the frequencies of natural vibration is 
3087 vibrations per minute, for which the normal 





cycles per minute. 





In Fig. 8 the upper part of the diagram shows the 


curve is shown in Fig. 5 
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The British Industries Fair at Birmingham. 


SOME NEW DEVICES, MACHINES AND DEVELOPMENTS. 
No. 
(Continued from page 247, March 4th.) 


THe Moss Gear Company, Lrp. 


O* the stand taken by the Moss Gear Company, 
Ltd., of Tyburn, Birmingham, were exhibited many 
examples of products such as transmission gearing, 
automobile gears, geared couplings, and turbine 
gears. Illustrated in Fig. 49 is one of the firm’s 
fan-cooled worm gear units, which is typical of the 
design of the several types of single-reduction worm 
gear units made. It can be seen that cooling fins 
are fitted wherever practicable, particularly on the 
sides in close proximity to the worm. With the 


exception of the very largest sizes, the mounting of 


the worm shaft is on combined radial and thrust 
journal bearings. On large sizes separate roller 
bearings carry the journal loads and a * Duplex ” 
thrust bearing takes care of the thrust load and 
permits free expansion of the worm. It can be noticed 
that an unusual arrangement of the bearings has 
been adopted for supporting the wheel shaft. The 
roller journal bearing carries pure journal load only 
and is claimed to have a substantial margin to provide 
for large overhung loads, whilst the deep groove 
journal bearing placed alongside acts only as a 
location bearing to carry the side thrust from the 
worm wheel. 

The latest addition to this range of units is a 
vertical fan-cooled motor unit, wherein the input 
shaft is arranged vertically and the driving motor 
mounted on the gear casing in a vertical position. 
In this way a combination bed-plate is rendered 
unnecessary and a saving in space oceupied can be 
obtained. Standard gear ratios range from 7} to 1 
to 50 to 1, with power capacities from 1 to 75 B.H.P. 
It is claimed that since the motor is spigot mounted 
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Fic. 49—-FAN-COOLED WORM GEAR 


in a vertical position and coupled directly by means 
of a flexible coupling, perfect alignment is always 
maintained. 

The worm is made from a heat-treated alloy steel, 
which combines a high torsional core strength with 
a glass-hard surface, and the threads are ground 
after hardening. The worm wheel is in the form of a 
phosphor bronze rim shrunk on and pegged to a cast 
iron centre. This rim is centrifugally or chill cast 
in such a manner that, it is said, a high tensile strength 
and a good wearing factor, together with a low 
coefficient of friction, is obtained. Ball and roller 
bearings are used throughout, in accordance with 
the arrangement shown in the engraving and men- 
tioned above. A cast iron gear case is used, with 
large cooling fins cast integrally with the sides and 
along the underside. Ground joint faces and large 
diameter joint bolts maintain oil tightness where the 
ease is divided, while an oil catcher prevents oil 
leakage and forms a dust seal. The gear wheel runs 
in oil contained in a large sump formed by the gear 
casing. The surplus oil flung off the worm is said 
to provide a fine mist which serves to lubricate 
the bearings. After passing through the bearings 
the oil is drained back to the sump through oil 
passages. 

THe INcANDESCENT Heat Company, Lrp. 

The low-temperature heat treatment furnace illus- 
trated in Fig. 50 was shown by the Incandescent 
Heat Company, Ltd., of Cornwall-road, Smethwick, 
Birmingham. Incorporating several new develop- 
ments in the practice and control of the heat treat- 
ment of aluminium and light metal alloys, tempering, 
and other low temperature operations, this furnace 
has a working temperature range of from 100 deg. 
to 700 deg. Cent., and can be set to maintain auto- 








IV. 


matically any desired working temperature within, it 
is claimed, 5 deg. Cent. throughout its length. 

The hearth of the furnace is fitted with a heat- 
resisting perforated draw plate A for supporting the 


London, S.W.1, was a stove-enamelling oven _ for 
synthetic enamels, of which we reproduce an elevation 
and section in Fig. 51. It is stated that the new 
synthetic enamels which are now available require 
more precise control of temperature in drying than 
has hitherto been found necessary. With the former 
type of box oven, wherein bar burners were arranged 
on the floor or side’ of the oven, the temperature in 
the chamber varied in accordance with the distance 
from the gas jets. The conventional type of double- 
cased stove gives a more uniform temperature, but 
at the cost of fuel consumption, since it depends on 
the radiation of heat from the walls and floor of the 
oven. The oven illustrated, however, is stated to over- 
come these objections. The contact’ of products of 
combustion with the work is said to be entirely 





charge. Two or three-tier draw plates can be 
employed. Roller track supports within the furnace 


Vent Stack 






AG 


























ZZ YY jj” 


Fic. 50—HEAT TREATMENT FURNACE— 
INCANDESCENT HEAT 








provide a ready means of charging or withdrawing 
the load. Fired by the firm’s latest pattern natural 
draught gas burners, the furnace is thermostatically 
controlled and is equipped with electrically driven re- 
circulating fans fitted with water-cooled bearings 
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UNIT—Moss GEAR 


and heat-resisting impellers. Recirculating channels 
C conduct the gases to a hot well D, which receives 
the live and recirculated gases through the re-entry 
ports E. The furnace and door are well insulated, 
the last named being provided with hoisting gear 
which is said to be light in operation. Automatic 
atmosphere and temperature controls are fitted, as 
well as indexed dial damper controls. 

Shown by the firm’s associated company, Con- 
trolled Heat and Air, Ltd., of 16, Grosvenor-place, 









































“Tre Encinger” 


Fic. 52—** COMBUSTIONEER *' 
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eliminated, and an interchange of heat is effected 
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Fic. 51—STOVE ENAMELLING OVEN— 
CONTROLLED HEAT 


through plate elements situated in a Separate com- 
partment in the back of the stove. Thus there is 
no. radiation possible from any internal surface. - 
Uniformity of temperature is obtained by the circu- 
lation of air heated through a heat exchanger and 
delivered to a system of ducting within the oven. 
This ducting is so disposed as to give upward and 
outward air flows, the atmosphere being drawn off 
at the top and recirculated in proportions variable 
in accordance with the work and the loading of the 
oven. Gas is burnt in a chamber underneath the 
plate elements, through which the products of com- 
bustion are drawn by natural draught. Mounted 
on top of the oven is an electrically driven air- 
circulating fan, which forces air through the elements 
and into the oven. As the air in the heat interchanger 
is at a positive pressure and the gas is at a negative 
pressure, there is no possibility of products of com- 
bustion escaping from the air to the gas side. The 
oven temperature is under control from a thermostat 
acting upon the gas supply line. 
Lrp. 


MreRuEEs, BICKERTON AND Day, 


The main exhibits on the stand taken by Mirrlees, 
Bickerton and Day, Ltd., of Hazel Grove, near 
Stockport, were two No. 10 ‘‘Mirrlees Combustioneer”’ 
automatic stokers in actual operation, the one firing 
a No. 7 Ruston Thermax steam-raising boiler, and 
the other a seven-section ‘‘ Major” Robin Hood 
boiler. We have described this stoker before in these 
columns, but a new exhibit, of which we reproduce 
drawings in Fig. 52, is a recently produced No. 34 
**Combustioneer” automatic stoker, with circular 
retort. This stoker was fitted to a sectional boiler and 
the set was available for demonstrating a thermostatic 
control method. The complete range of stokers is 
suitable for firing many types of boilers and furnaces, 
from the small domestic central heating boiler to 
a large heat-treatment furnace. There are available 





eleven different models, burning from 17 lb. to 
1200 lb. of coal per hour. As can be seen in the 
drawing, the stoker feeds coal on the underfeed 
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principle. Air is supplied to the fire in the correct 
quantities by means of a multi-vane fan, with an 
adjustable air regulator. The motor is enclosed 

















Fic. 53—"*IMO"' PUMP—MIRRLEES 

in a dust-tight casing, driving the intermittent- 
type gear-box, which operates the coal-feed worm. 
In order to disconnect the feed worm, should an 


obstruction occur, the larger models are fitted with 
a safety clutch, while an access plate is also fitted, 
enabling the worm to be cleared without. emptying 
the hopper. The feed worm is made of special wear- 
resisting alloy steel, and all wearing parts are 
hardened and ground. Various methods of control 
can be fitted, such as pressure-stats or thermostats, 
for automatically maintaining predetermined 
pressures or temperatures within the boiler. 

Sectional and demonstration models of the 
‘* Mirrlees-Imo ’’ screw pumps were also available 
for inspection on the stand. In view of having fully 
described these pumps previously in THE ENGINEER, 
we do not describe them in full. Briefly, the chief 
characteristic of the ‘‘Imo” pump is its smooth 
flow even at high speeds and pressures without, it 
is claimed, any pulsations or turbulence occurring. 
This feature renders them very suitable for use with 
lubricating oil, milk, beer, &c., in addition to supply- 
ing power for hydraulic machinery. The method of 
operation will be clear from the engraving repro- 
duced herewith, Fig. 53. As can be seen, there are 
but three moving parts, the central screw being 
the driver or power rotor. The two side screws or 
idlers simply serve as seals. The thread acts as a 
continuous piston which always moves in a forward 
direction and the medium to be pumped is not brought 
into rotation, but flows smoothly forward without 
turbulence. The close fit of the rotors is stated to 
enable the “Imo” pump to deliver liquid against 
a high-pressure head, up to 2500 lb. per square 
inch. 

Other interesting exhibits on the same stand were 
those manufactured by the associated firm, the 
Mirrlees Watson Company, Ltd., of Glasgow, con- 
sisting of self-priming pumps, submersible pumps, a 
steam turbine driven centrifugal pump, and several 
types of hot water circulators for use with central 





heating systems. 








A Chemist’s View of Metallurgy. 


By Dr. C. H. 


Af ETALLURGICAL science is based on physics 
Bi and chemistry. Historically, its connection 
with chemistry is much the older, since, in fact, 
chemistry arose out of the empirical knowledge 
acquired by the craftsman in the preparation and 
handling of materials, notably of metals. The view 
that we were once taught, that chemistry developed 
out of alchemy, can no longer be maintained. Although 
it lasted many centuries, alchemy was an aberration, 
and not a stage in the linear historical filiation of 
science. The modern transmutation of elements, 
one of the triumphs of the science of to-day, owes 
nothing to alchemy either on the side of theory or on 
that of practice. During all the lifetime of that 
aberration, however, facts concerning chemical sub- 
stances, including metals, were being accumulated, 
and by the time of Agricola’s great work, published 
in 1556, a great body of metallurgical knowledge, 
purged of alchemical and astrological superstition, 
was ready for the scientific chemists of the two 
following centuries. The study of the oxidation of 
metals played a great part in the growth of modern 
ideas of chemical combination, from the time of 
Boyle to that of Lavoisier, and Davy, Faraday, and 
their contemporaries constantly used the reactions 
of metals as a means of advancing their science. 

Within the last few years we have seen a great 
transformation of metallographic research by the 
introduction of new physical methods of study. 
Chief among these is the determination of crystal 
structure by means of X-rays. The original discovery 
of Laue, so brilliantly applied and extended by Sir 
William Bragg and his son, has proved of incalculable 
value in metallurgical research, giving us a new insight 
into the internal structure of solids, assisting us 
greatly in the study of changes during cold working, 
recrystallisation, age hardening, and other processes, 
and furnishing a rapid and accurate method of deter- 
mining phase equilibria in systems of alloys. The 
physicists, having been brought into contact with 
metals in this way, have found that metallic strue- 
tures lend themselves well to theoretical treatment, 
and we are indebted to Professors Bragg, Mott, 
Borelius, and others for an explanation of changes 
in certain alloys, such as those of gold and copper, 
which had puzzled metallurgists, and now reveal 
themselves as changes from a disordered to an ordered 
arrangement within a lattice which otherwise retains 
its character. These discoveries have a wide-reaching 
importance, and seem certain to throw light on other 
processes in alloys which affect profoundly their 
technical properties. 

It is clear that metallographic research tends more 
and more to become an application of physics to the 
special case of metals. It must not be thought, 
however, that this constitutes the only approach. 
Without anticipating the discussion on the training 
of metallurgists which is to be opened by Professor 
Hutton, I would suggest that, for the research worker 
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of the future, metallurgy should be essentially a post- 
graduate subject, to be studied after a thorough 
training in physics or in chemistry. (I regard this as 
distinct from the more technical courses in metal- 
lurgy which are usually given, which aim at training 
men for the control of works operations.) It may 
well be that we shall draw more largely in the future 
for our metallurgical research workers on those 
students who have distinguished themselves in 
physics, but not exclusively on them. Like several 
of my academic colleagues, I came to metallurgy 
by way of chemistry, even of organic chemistry, 
and this fact leads me to dwell this evening for a 
short time on the chemical approach to metallurgical 
problems, without seeking in the least to undervalue 
the precious help that is given by physics. 

It is characteristic of chemistry that its astonishing 
growth during the nineteenth century has been made 
with the use of a bare minimum of hypothesis. 
Atomic theories are very old. From the Greeks 
onwards, thinkers from time to time have found an 
intellectual satisfaction in picturing the world around 
them as being made up of atoms, and of explaining 
natural phenomena in terms of those atoms, but 
knowledge was not advanced thereby, nor was it 
possible to base scientific predictions on such specula- 
tions. Successful prediction is the true test of the 
value of an hypothesis, and these conceptions remained 
barren. When, 134 years ago, John Dalton took up 
this ancient hypothesis and use¢l it in chemistry, he 
gave it a form which bore no real relation to the 
doctrines of Democritus and Lucretius. He said 
that the quantitative laws of combination of elements 
were such as would hold if each element were made 
up of similar atoms, and certain ratios existed between 
their weights. On that simple foundation the whole 
of chemistry has been built up. And observe, it 
was not necessary that the atoms should have a real 
existence. Some chemists thought it unnecessary 
to assume them except as a convenient working 
hypothesis, but by using it as such they were able to 
build up a great body of chemical knowledge. It 
soon became evident, from a study of chemical 
reactions, that some atoms in a molecule were more 
closely connected with one another than with other 
atoms, and the notion of structure was introduced. 
Even after, by the discovery by Berzelius in 1832 of 
isomerism (the existence of compounds with different 
properties, although containing the same number and 
the same kind of atoms), it had become necessary 
to arrange the atoms composing a compound into a 
pattern which could be varied, Crum Brown could 
write, in 1867: 

‘‘ While there can be no doubt that physical research 
points to a molecular constitution of matter, it is 
perfectly indifferent to a chemist whether his symbols 
represent atoms or units; and graphical formule 
would be as useful as they are now, were it conclusively 
proved that matter is continyous.”’ 

Lastly, when it became necessary to find some 
explanation of Pasteur’s discovery of the optically 





different isomerides of tartaric acid, van t’Hoff and 





Le Bel proposed a tetrahedral arrangement around 
the carbon atom, and structural formule became 
three-dimensional, making possible a whole new field 
of prediction. In all this progress there was no new 
hypothesis. The arrangement of the atoms was 
based on the chemical reactions of the substances, 
the accumulated experience of organic chemists 
making it possible to distinguish with certainty 
between alternative groupings. It has been said, 
with much truth, that the successive steps by which 
an organic chemist establishes the constitution of a 
complex natural substance, for instance, furnishes 
one of the most perfect illustrations of the logic of 
scientific method. I would suggest to chemical 
hearers the study of Professor Robinson’s Royal 
Institution lecture on the red colouring matter of 
the pelargonium as an admirable example of this 
kind of logic. 

Now that the progress of physics has given new 
grounds for believing in the existence of the chemical 
atom, many lines of evidence converging to the same 
point, the structural formule of the organic chemist 
gain new reality, and the foresight of their inventors 
becomes strikingly evident. Kekulé’s benzene ring is 
found to be real, although Kekulé himself had said 
that ‘“‘ whether atoms exist or not has but little 
significance from a chemical point of view ; its dis- 
cussion belongs rather to philosophy.” The complex 
groupings of rings in the heavier aromatic hydro- 
carbons find equally their justification in the results 
of X-ray analysis, as does the tetrahedra carbon 
atom of van t’Hoff. I believe that it is correct 
to say that in no instance has a structure established 
on chemical grounds been shown by X-ray investiga- 
tion to be erroneous. On the other hand, the new 
method often provides a rapid means of deciding 
between possible alternatives, and thus furnishes 
organic chemistry with one more means, and that an 
efficient one, for the determination of structure. 
Chemical and physical methods now go hand in hand, 
and are rapidly transforming our knowledge of such 
complex groups of compounds as the proteins. 

The cautious methods of the chemist, then, have 
fully justified themselves, and chemistry remains a 
model of a science built up directly on experiment, 
with the aid of only such a working hypothesis as 
was needed to link together the results of its observa- 
tions. The X-ray method is, of course, not the only 
physical method to be adopted as an auxiliary ; 
dipole moments, Raman spectra, and _ electron 
diffraction by vapours are all employed as aids in 
the determination of structure, but the old methods 
of structural chemistry retain all their validity, 
and have not had to be modified as a result of the 
new knowledge. The fact that the present edition 
of Beilstein’s Handbuch contains an account of over 
200,000 compounds of carbon, and only comes down 
to the year 1919, is sufficient evidence that the 
methods of the chemist are successful in predicting 
the existence of new compounds and in determining 
their constitution. e 

I have had occasion lately to study the writings 
of Henry Le Chatelier, a chemist who also ranks 
as one of the founders of the scientific metallurgy 
of to-day. I was aware that he insisted on the use 
of as few hypotheses as possible, but I was surprised 
to learn that he deliberately chose to dispense with 
the idea of atoms, using chemical formule and 
equations to express reacting proportions and 
nothing more. His work was not in the field of 
organic chemistry, where he would have been 
obliged to consider questions of structure, and would 
have found the conception indispensable ; but even 
so, it is surprising how great was the progress that 
he was able to make in the study of cements, of 
gas reactions, of the dynamics of chemical equi- 
librium, and, lastly, in metallurgy. This was possible 
because he had great experimental gifts, and true 
chemical insight. 

Progress in our knowledge of metals and alloys 
has been immensely aided by the use of physical 
methods, of which X-ray examination is only one. 
The conception of atoms arranged on a space lattice, 
borrowed originally from the older crystallographers, 
has proved invaluable, and we now think habitually 
of the structure of alloys in terms of atoms. The 
application of newer physical ideas, such as those 
of wave-mechanics, to the consideration of the 
forces which determine the change of place of atoms 
and the formation of new phases is only beginning, 
but enough has been done to justify us in believing 
that much assistance may be obtained from such 
sources. 

I would speak for a short time to-night, however, 
of some of the uses of chemistry in metallographic 
studies. 

Ten years ago, in a May Lecture to this Institute, 
I spoke of the chemical properties of crystals, and if 
to-night I go over some of the same ground my 
excuse must be that in the interval our ideas as to 
the constitution of solids have become much more 
precise, so that the possibility of relating chemical 
to physical properties is more present to our minds 
now than in 1928. 

In the first place, 1 would remind you that the 
oldest metallographic method, that of microscopical 
examination, is essentially chemical. Although we 
have occasionally to examine unetched specimens 
under the microscope, as in the identification of non- 
metallic inclusions in a polished surface, or in the 
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study of surface changes in a deformed specimen, 
we make far greater use of etched specimens. In 
an alloy composed of more than one phase, the differ- 
ing resistance to attack by reagents produces contrast 
between the phases, but even where only a single 
phase is present, a pattern is formed, which may 
arise in more than one way. A variation of composi- 
tion within the individual grain results in “‘ coreing,”’ 
which is found when the rate of crystallisation of a 
solid solution has been greater than that of diffusion 
in the crystal, so that the phase is not in a state of 
equilibrium, although it may be made homogeneous 
by annealing. This coreing may produce a false 
impression. A low magnification often appears to 
show a sharp boundary between the core—the 
skeleton or dendrite which was first formed—and 
the peripheral material, thus suggesting that two 
phases are present. Under a higher magnification 
the boundary usually lacks sharpness, and on con- 
tinued etching with the same reagent it moves 
inwards. The false impression is thus due to an 
electrolytic effect, connected with Tammann’s “ resist- 
ance limits,” and it may even be used as a means 
of investigating solid solutions more minutely. 
The etched pattern of a truly homogeneous crystalline 
phase, whether a pure metal or a solid solution, 
originates in a different way. The reagent acts more 
rapidly along certain directions in the crystal than 
along others, so that the degree of attack varies with 
the inclination of its axes to the prepared surface. 
Neighbouring grains are thus unequally etched. 
Moreover, a higher magnification shows that the 
etching within a grain takes the form of minute 
geometrical pits, the “etch figures.” For a given 
crystal, under identical conditions of temperature, 
concentration of reagent, and time of etching, these 
pits approximate to a standard size. Larger pits, 
such as are formed on longer etching, may often be 
seen to be formed by the coalescence of smaller ones, 
so that their dimensions are a simple multiple of the 
unit. In this way a unit has been recognised in iron 
and steel of 0-25 u, in bismuth of 1-4 yu, in tin of 3 p, 
&c. This fact has been used to support the hypo- 
thesis of a mosaic structure in crystals., It is not 
confined to metals ; in fact, examination of the form 
of etch figures has long been used by crystallographers 
as one of the means of studying the symmetry of 
minerals. The mosaic theory of crystals was devised 
to account for their physical and mechanical pro- 
perties, but the chemical evidence points in the same 
direction, and, although little quantitative work has 
been done, the units derived from different observa- 
tions indicate secondary structures of the same order 
of magnitude, allowing for the fact that multiples of 
the smallest unit may sometimes be predominant. 
Here, then, is a chemical method of investigating 
the internal structure of crystals of metals and of 
solid solutions. A crystal such as bismuth, which has 
hoth metallic and non-metallic properties, will be 
differently attacked by reagents according to their 
chemical character, and zinc, which may be etched 
either by an acid or by an alkali, gives different etch 
figures tinder the two conditions. The form of the 
figures depends on the relative density of packing of 
the atoms in the more important lattice planes. 

We have become accustomed to this roughening 
of metallic crystals on etching, through the forma- 
tion of etching pits, as the inevitable result of chemical 
attack. It was therefore the more surprising to find 
that by the choice of a suitable electrolyte, the surfaces 
of metals may be electrolytically dissolved in such a 
way as to leave a perfectly smooth surface, some- 
times having a reflectivity greater than that of a 
mechanically polished surface of the same metal. 
This process, which is much more difficult to explain 
than the normal etching along lattice planes, is 
finding important practical applications, and calls for 
careful scientific study. 

When a supersaturated solid solution has begun 
to lose its homogeneous character, as in the early 
stages of age hardening, before any new phase has 
formed particles of appreciable size chemical attack is 
sometimes a most sensitive detector of the beginnings 
of change. 

Chemical attack can also tell us something of the 
process of mechanical deformation which is not 
so clearly shown by other methods. That the plastic 
deformation of a metallic crystal is not homogeneous 
has long been known. Slip bands are formed, repre- 
senting parallel planes of slip, usually separated 
from one another by some thousands of atomic 
distances. They appear on a polished surface as 
changes of level, but mostly vanish on etching. 
When the cold working has been severe, and also 
when the metal has been subjected to alternating 
stresses, bands appear, more widely spaced than the 
early slip bands, and showing, by their increased 
rate of attack by the reagent, that they represent 
narrow regions of highly deformed material. 

[t is not necessary to say much as to the import- 
ance of chemical analysis for metallurgical research. 
As a means of control of industrial processes it is the 
oldest and still the most generally applied. Analytical 
laboratories were introduced into metallurgical works 
before any use was made of the microscope or of 
physical measurements. (Mechanical testing is, of 
course, still older.) Even now, establishments which 
have no other scientific control may employ a works 
chemist, even though he be confined to the simplest 
of routine analyses, but analytical methods in the 








more highly developed industries are undergoing a 
profound change. With the increased use of highly 
purified metals—-aluminium, copper, zinc, lead, and 
cadmium are all obtainable in commerce with a 
purity of 99-99 per cent., or better—interest is being 
taken in the estimation of very minute amounts of 
foreign elements. 

That interest is by no means purely academic. 
The removal of a few hundredths or even thousandths 
per cent. of impurity may have a profound effect 
on the properties of certain metals—aluminium, 
for instance, becoming self-annealing like lead at a 
certain stage, and there is little doubt that before 
long we shall see a greatly increased practical use 
made of the special properties, both chemical and 
mechanical, of metals in the highest attainable state 
of purity. This is one of the reasons for the growing 
popularity of spectrographic methods, made quantita- 
tive by such devices as the logarithmic sector and 
the photometer. 

The estimation of total oxygen is chiefly of interest 
to the ferrous metallurgist, but the second problem— 
that of determining how the oxygen in a metal is 
distributed, in inclusions of oxides or otherwise— 
has a wider application. 

Two other developments in the analytical examina- 
tion of metals deserve a short notice. Microchemical 
methods, for some time used only in biochemistry, 
are becoming more popular, and much ingenuity 
is being expended in perfecting them for more general 
use. It is often an advantage to be able to make a 
complete analysis on a few milligrammes of material, 
as in a study of the local changes during corrosion 
or abrasion. In the course of an investigation of 
ancient copper and bronze it has been found possible, 
by relating the impurities in metal objects from 
ancient sites to the composition of ores from different 
geographical regions, to supplement the well-known 
methods of comparing the shapes of objects and the 
types of pottery, and so to assist in tracing out the 
migrations of early peoples. 

The second development in this field is that of 
contact printing. The sulphur print has rendered 
great services to the steel industry as a means of 
controlling the quality of ingots and forgings. It 
can be extended by impregnating paper with various 
reagents, such as those which have been developed 
for the method of “‘ drop reactions,” so as to identify 
constituents other than sulphides, and to detect 
the segregation of elements in non-ferrous ingots. 
This method offers interesting possibilities. 

The study of corrosion is clearly a ‘part of metal- 
lurgical research which is mainly chemical. Much 
has been done on the external conditions affecting 
corrosion, but less on the relation between internal 
structure and liability to chemical attack. An alloy 
may exist in conditions differing widely in their 
resistance to corrosion, without any change in 
chemical composition, merely through an alteration 
in the distribution of the constituents, an alteration 
which may be on a sub-microscopic scale, or possibly 
even through still more subtle changes. This is 
particularly true of intercrystalline corrosion, which 
is profoundly affected by heat treatment, time, and 
stress. When, as in some of the light alloys of alu- 
minium, quenching in cold water will give a resistant 
material, whilst quenching in boiling water causes 
it to crack between the crystal grains with remark- 
able ease, we are evidently dealing with processes 
at the grain boundaries which produce effects large 
in proportion to their cause. Intercrystalline corro- 
sion is by no means confined to the alloys of alu- 
minium, but is met with in many alloys. The 
mechanism of corrosion-fatigue, in which the local 
failure is not as a rule at the crystal boundaries, 
is a closely allied problem, as to which our knowledge 
is still imperfect. 

[Dr. Desch then discussed 
pounds. ] 

I have dealt, very sketchily, with a few of the 
chemical aspects of mctailography. Evidently, this 
is only one of the applications of chemistry to 
metallurgy. Leaving aside altogether the extraction 
of metals from their ores, many industrial processes 
are essentially chemical. Electro-deposition is one 
such, whilst refining by means of slags or vapours, 
pickling, and bright annealing are others. So, too, 
the whole field of corrosion, whether by the atmo- 
sphere, by liquids, or by heated gases, belongs mainly 
to the chemist. There is no likelihood that the 
connection between chemistry and metallurgy will 
become less, however increasingly the scientific 
study of metals may seem to be based on physics, 
or however great the development of industrial plant 
on the engineering side. 

To turn for a few moments from the laboratory, 
I come now to a very difficult problem. The chemist, 
in the course of his studies, is inevitably impressed 
by the great principle of the conservation of matter. 
A substance can neither be created nor destroyed, 
a conviction which modern physical theory has done 
little to disturb. It is true that on the cosmic scale 
the annihilation of matter is believed to be proceeding 
at a prodigious rate, while serving as a source of 
radiant energy, but we do not meet such processes 
in our terrestrial life. Again, the transmutation 
of elements has been found to be practicable, and 
the artificial production of radio-active elements 
seems likely to supplement in a most valuable way 
the natural supplies of radium, but such processes 


inter-metallic com- 





involve a great expenditure of energy in proportion 
to the yield, and there seems to be no likelihood of 
the production of, say, copper or tin in quantities 


by such a method. It follows, then, that we are con- 
fined to the deposits of those metals existing in the 
earth’s crust for the future supplies of metals and 


alloys. Those deposits, forming an important part 
of the natural resources of the world, are not 
inexhaustible. For some of them, perhaps, the time 


when they will be exhausted can be calculated only 
too easily. There is an obvious and understandable 
tendency to exploit the supplies of a particular metal 
to the utmost, without reference to the needs of 
future generations, but the chemist must necessarily 
look on such a policy with mistrust. All utilisation 
of metals involves waste ; the processes of corrosion 
and abrasion continually diminish the stock available 
for use, so that production has not only to meet new 
demands, but must make good the unavoidable 
losses. Is not some plan of conservation needed ? 

Surveys of existing resources are not lacking. 
Geologists and prospectors, sometimes using the 
modern resources of geophysics, have explored the 
greater part of the earth’s surface, and although 
extensive new discoveries are always possible, the 
advancing knowledge of the structure of the earth 
makes them increasingly unlikely. Estimates of the 
stocks remaining in the known worked or unworked 
deposits must be subject to very large errors, but we 
know that certain metals will be exhausted long before 
others. There is plenty for our own and a few more 
generations, but will posterity find itself lacking in 
what we regard as necessaries through our thriftless- 
ness ? It is a question which naturally presents itself 
to a chemist, and one which metallurgists may he 
asked one day to answer. 

Moreover, the metallic ores are very unequally dis- 
tributed over the world, and as many of them are 
essential to the economy of any nation having a 
mechanical culture, their availability is a matter of 
great international significance. Without entering 
into the field of politics, we must be aware that this 
problem—the distribution of natural resources—is 
one which the most thoughtful statesmen regard 
as of the utmost importance. The subject bristles 
with difficulties, but it is clear that efforts will have 
to be made to study it in all its bearings. I am not 
thinking of war conditions, although they bulk so 
largely in the public mind, but of the peaceful conduct 
of international commerce, which must continue and 
develop if the world is not to lapse into barbarism. 
The relative importance of the several metals varies 
from time to time with the progress of technology, 
and with the policy of states seeking to conserve their 
resources or to avoid the importation of metals from 
abroad. Note, for example. the vast increase in pro- 
duction of aluminium, and more recently also of 
magnesium in Germany, replacing copper and its 
alloys and even steel in order to use so far as possible 
raw materials of native origin. A study of the regula- 
tions of the Four Years Plan and the explanatory 
articles as published week by week in Metallwirtschaft 
is most instructive in showing to how great an extent 
one metal may be substituted for another and alloys 
produced for new services, when sufficient technical 
skill and knowledge are applied to the problem. 
Experts have collected much information on this 
and kindred subjects, and reference can only be made 
to a few publications. 

To discuss these questions, tempting as they are, 
would be to travel far beyond the scope of this 
Institute. I mention them only to illustrate the 
proposition that a knowledge of the production and 
uses of the non-ferrous metals has far-reaching public 
importance. Modern civilisation is closely bound up 
with technological progress. Conscious as we may 
be of the deficiencies of the Machine Age, it is impos- 
sible to return to a purely agricultural state of life. 
and Society has to accept the inventions of the present 
and strive to turn them to their best uses. More and 
more, the community is dependent on the technologist. 
a fact still too little appreciated by the public, and 
even by its leaders. The scientific world is only slowly 
realising its own function, in spite of the ample 
evidence of current events. 

To approach such questions as these, the first 
requisite is accurate knowledge. To arrive at a 
great invention by way of a happy guess is becoming 
less and less likely, and it is now generally recognised 
that industry must progress by means of increasing 
research, based on the accumulated knowledge of a 
great body of workers of the present, and still more 
of past, generations. To make such knowledge as 
available as possible, and to encourage, by the inter- 
change of ideas, further additions to it, is the function 
of this Institute and of similar organisations. I 
conclude, then, by urging that an Institute devoted 
to metallurgical science and practice has a great 
public function to perform, and that its continued 
flourishing is an object whieh should appeal to all 
concerned with the great metallurgical industries, 
on which the prosperity of this country so largely 
depends. 








A Larce Woop Prpe.—What is said to be the largest 
wood pipe in the world has been installed at Outardes, 
in Quebec. It has an inside diameter of 17ft. 6in., and a 


length of 5887ft. 
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Extensions at the Norwich Power Station. 


No. 


TORWICH owes its first electricity supply to Mr. 
A W. H. Scott, of Laurence Scott and Electro- 
motors, Ltd., whose early activities in the electrical 
industry we described shortly after a dinner held in 
Norwich on May 13th of last year to celebrate his 
seventy-fifth birthday. From a small station, the 
firm—-then known as Laurence Scott and Co.—dis- 
tributed current to a few large premises until 1893, 
when a station owned by the Norwich Electricity 
Company was set to work in Duke-street. The firm 
was largely instrumental in promoting this company, 
which was formed in 1890, and obtained a provisional 
order a year later. In consultation with Professor H. 





Robinson, Mr. Scott prepared plans for the station 


pany that it was one of the first, if not the first, 
undertaking to make a reduced charge for offpeak 
demands, for which purpose Mr. Scott designed and 
made two rate meters controlled from the central 
station through pilot wires. Between one hour 
before sunset and 8 p.m. the charge was 8d. per unit, 
and 4d. during other times. The association of 
Laurence Scott with the supply undertaking has con- 
tinued to the present, and practically all the auxiliary 
motors at the existing Thorpe station, with which 
we are here concerned, were made by the firm, which 
amalgamated with Electromotors, Ltd., in 1929. A 


three-phase supply was adopted in 1913. Since that 
date the distribution of D.C. has gradually diminished 





bility of describing in detail the extensions to the 
supply area that have taken place from time to time. 
Suffice it to say that the total area served is now 
725 square miles. East Dereham, with a population 
of over 5000, has its own distribution powers, but it 
is wholly within the Norwich area boundary, and a 
bulk supply has been received from Norwich since 
1928. 

The Norwich Corporation purchased the under- 
taking in 1902, and it having been decided in 1923 
by the Electricity Commissioners that the Duke- 
street station had reached the limit of its capacity, a 
site was secured at Thorpe for an entirely new and 
much more modern station, which was opened in 
1926. Preece, Cardew and Rider acted as the con- 
sulting engineers. At the outset the plant consisted 
of two 5000-kW B.T.H. turbo-alternators, and shortly 
afterwards the machine of the same capacity was 
transferred from Duke-street. Four Stirling 40,000 Ib. 
per hour boilers supplied the steam at 250 lb. per 
square inch, and 650 deg. Fah. Growth of load soon 
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Fic. 1—GENERAL VIEW OF THE THORPE POWER 


and distribution system, consisting in part of a 
modification of the bare conductor system on 
insulators in stoneware ducts, devised by Mr. Scott, 
whose firm supplied all the initial equipment for the 
scheme. 

D.C. was distributed at the outset on the three-wire 
system at 110/200 volts, but when higher pressure 
lamps became available. a change was made to 
220/440. In 1895 the maximum total load on the 
two sides of the system, working at 110 volts, was 
3500 amperes, and the works cost 1-:99d. per unit 
sold. It is claimed for the Norwich Electricity Com- 
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and all new supplies are now given on the A.C. system. 

Originally, the plant put into service at Duke- 
street in 1893 consisted of three 60-kW D.C. sets, driven 
by 100 H.P. Willans engines, which were followed 
by other engine-driven machines. Ten years later 
a 500-kW set was installed, and in 1904 an 
order was placed for the first steam turbine rated at 
1000 kW. Before the station ceased to generate, a 
5000-kW turbine had taken its place, alongside the 
smaller sets, so that in a little over thirty years the 
size of generating sets had increased more than 
eighty-fold. Limitations of space preclude the possi- 
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necessitated extensions, and additional 12,500-kW 
and 15,000-kW sets were installed by the B.T.H. 
Company in 1929 and 1932 respectively. Additional 
boiler plant was also added. Prior to the present 
extensions to be described here the boiler house con- 
tained eight units, having a combined normal evapora- 
tion of 445,000 Ib. per hour, and there were five 
generating units, with acombined output of 42,500kW. 

Situated on the banks of the river Wensum, the 
site provides adequate water for condensing purposes, 
space for the storage of large quantities of coal, and 
since it adjoins the main sidings of the London and 
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Fic. 2—SITE PLAN OF THE THORPE POWER STATION 
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North-Eastern Railway and three sidings enter the 
station premises, coal is easily obtained. The site 
has also offered adequate space for the extensions 
which have been necessary from time to time to 
meet the increasing load. The latest extension, 
officially opened by the Mayor of Norwich on Thurs- 
day last, was authorised by the Electricity Commis- 
sioners in the autumn of 1935 to supply the increased 
load in the East of England area for which the station 
has been operating on base load. As has happened in 
many other places where extensions have been 
necessary, improved efficiency has been aimed at by 
increasing pressure and temperature. The pressure 
has been raised from 250lb. per square inch to 
675 lb., and the temperature from 650 deg. Fah. to 
875 deg. Other features of the extension are the use 


in order to obtain a solid mass foundation capable of 
resisting the heavy stresses transmitted from the 
machine, continued pouring day and night. To 
expedite building operations, steel framework, total- 
ling 550 tons in all, was supplied under three separate 
contracts, and Dawnays, Ltd., Pierson and Co., Ltd., 
and Dorman, Long, were responsible for the switch- 
gear annexe, switchbay, and turbine and boiler house 
respectively. The construction of walls and rein- 
forced floors was carried out by the Corporation 
electricity department, employing direct labour. 
Constructed by Tileman and Co., Ltd., the new 
reinforced concrete chimney is 235ft. high. At the 
top the internal diameter is 15ft., and the thicknesses 
at the bottom and top of the circular section are 10in. 
and 5in. respectively. In its construction 1000 tons 





International Combustion, Ltd., supplied the Class 1. 
twin type travelling grate stokers with which the 
new boiler is fitted. The grate area per boiler is 
324 square feet. The combustion chamber has a 
capacity of 3900 cubic feet. Bailey walls are pro- 
vided at the sides and front and a refractory sus 
pended arch at the rear. Fine combustible grit, 
containing B.Th.U’s. worth recovering is projected 
from the rear hoppers back into the combustion 
chamber hot zone by a small auxiliary fan. The 
largest of the solid forged steel drums is the steam 
drum at the rear. It has an internal diameter of 
48in. and a wall thickness of 33in. Exclusive of the 
water walls, which have a heating surface of 753 
square feet, the heating surface of the 3}in. outside 





diameter boiler tubes is 9365 square feet. 














FiG. 3—-ASH HANDLING PLANT 


of 3300-volt motors instead of 440-volt machines for 
driving the feed and circulating water pumps, and 
the provision of. new switchgear with a rupturing 
capacity of 1,000,000 kVA. A view of the station, 
as it now stands, is given in Fig. 1, and a site plan in 
Fig. 2, where the extension is shown in chain lines 
on the right. Four new 120,000 lb. per hour Stirling 
boilers, a 30-000-kW Parsons turbo-generator, six 
switches with the rupturing capacity mentioned, and 
a new ash-handling plant have been put into service. 
Civil engineering work associated with the extensions 
included the provision of foundations, a new circulat- 
ing water inlet culvert (Fig. 4), screening plant 
(shown on page 278), and extensions to the buildings. 
Mr. V. Alexander Pask, M.I.E.E., A.M.I. Mech. E., the 





Fic. 4—CIRCULATING WATER CULVERT 


of concrete were used. The flue gases enter the 
chimney through steel ducts projecting through the 
roof, and the base of the chimney is used as a trans- 
former chamber and switch room. 

The new circulating water culvert, constructed by 
May and Gurney, Ltd., shown in Fig. 4, is 16ft. wide, 
18ft. deep, and 675ft. long, and has screen and pump 
chambers for the supply of water from the river 
Wensum to the condensers. To carry out the work 
of construction, sheet steel pile walls and dams were 
driven, necessitating the employment of divers and 
underwater cutters, and to change over from the old 
culvert which was broken up and removed, it was 
necessary to close down the generating plant for ten 





days, during which time the supply to consumers was 





FIG. 5—-WATER SOFTENING PLANT 


The Stirling multi-loop superheaters are divided 
into primary and secondary portions, with an attem- 
perator between them, as shown in Fig. 9. The 
cooling of the attemperator is provided by water in 
the main circulation of the boiler, while the control 
is obtained by means of a butterfly valve, which 
by-passes the attemperator and is regulated by a Kent 
control unit, set to maintain the final steam tempera- 
ture of 875 deg. from half to maximum load. In the 
attemperator are U tubes through which part of the 
steam is passed. These tubes are immersed in water 
taken from the boiler drum, to which the steam gene- 
rated is returned and the proportion of steam passing 
through the tubes is regulated by the butterfly valve. 





Any increase in temperature of the outlet steam 














Fic. 6—BOILER INSTRUMENT PANELS 


Norwich City Electrical Engineer, was responsible for 
the plans and acted as consulting engineer. 

For the building extensions, boilers and chimney, 
the foundations were obtained by sinking cast 
in situ reinforced concrete pressure piles. For each 
of these piles a hole approximately Ift. in diameter 
was bored in the ground to an average depth of 
27ft., necessary to obtain a satisfactory foundation 
in the chalk bed, the reinforcing bars inserted, and 
the pile filled with concrete under pressure. On the 
site 350 of these piles were sunk, of which 72, with a 
heavy reinforced cap, were necessary to support 
the concrete chimney. The total loading allowed for, 
due to the chimney weight and wind, amounted to 
2170 tons. The Piling and Construction Company 
carried out the foundation piling work. For the 
alternator foundation 1200 tons of concrete were 





excavated for and built up by direct labour, which, 





obtained from the grid. The new culvert is capable of 
supplying 6,000,000 gallons of cooling water per hour 
at a rate of flow of 2-5ft. per second. On page 2i8 
are shown the circulating water screens and penstocks, 
supplied by F. W. Brackett and Co., Ltd. 

Apart from the automatic control equipment, the 
new steam-raising plant does not differ in any notable 
respect from’that of other stations. The four new 
120,000 lb. per hour boilers shown on page 278 are 
Stirling tri-drum units, thirty-six tubes wide and 
fifteen deep from front to back. Steam is generated 
at 675 lb. per square inch and at 875 deg. Fah. final 
temperature when fed with water at 310 deg. Fah. 
The original station lay-out in 1925 was designed for 
50,000 lb. per hour boilers, and while it has been 
possible to accommodate the new units without 
increasing the building width, the height of the roof 





of the new section had to be increased by some 8ft. 





FiG. 7—BOILER HOUSE RECORDER ROOM 


causes the directing valve to close against the main 
steam flow, and to pass a greater proportion of the 
steam through the cooling tubes, whilst a fall in 
temperature has the reverse effect. 

The Foster steaming type economisers, supplied 
by E. Green and Sons, Ltd., have a heating surface 
of 12,312 square feet, provided by steel tubes with . 
cast iron gilled sleeves shrunk on. Above each 
economiser is a vertical shaft Howden-Ljungstrém air 
preheater, with a heating surface of 12,900 square 
feet, designed to raise the temperature of the com- 
bustion air to 298 deg. Fah. Steel plates mounted 
in a rotor revolving at approximately 4 r.p.m. and 
passing continually through the gas and air streams, 
provide the heating surfaces, the arrangement avoid- ° 
ing undercooling and substantially eliminating corro- 
sion and fouling. 

On a fan floor, 55ft. above the firing floor, is the 
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draught equipment, shown on page 278. Each boiler 
has one forced and one induced draught fan, with grit 
catchers incorporated in the inlet scrolls. The single 
inlet Howden Turbovane forced draught fans are each 
designed for an output of 43,000 cubic feet per 
minute at Sin. water gauge and 80 deg. Fah., and 
have fan wheel blades of the backward-thrown type, 
giving a  self-':miting horse-power characteristic. 
They are driven by two-speed 60/30 H.P., 970/725 
r.p.m. Laurence Scott and -Electromotors Emcol 
motors, started by remote-controlled contactor units, 
supplied by Brookhirst Switchgear, Ltd. 

Designed to handle 66,500 cubic feet of air per 
minute at 7in. water gauge, the double-inlet Howden 
Turbovane induced fans have radial tip self-cleaning 
blades. Before entering the 53}in. diameter fan 
impeller, the gases pass through the scroll dust 
collectors, which extract the grit thrown out by 
centrifugal action, while secondary vortex collectors 
separate the dust from the gases. The performance 
of these dust collectors meets the Electricity Com- 
missioners’ aims, who recommend that the concen- 
tration leaving the chimney shal! not exceed 0-4 grain 
per cubic foot, of which not more than 0-15 grain 
shall be greater than 20 microns in diameter. These 
fans are driven by “direct on”’ started, two-speed, 














Fic. 8-BOILER AUTOMATIC CONTROL PANEL 


Emcol motors, of 165/73 B.H.P., running at 970/725 
r.p.m. Two Howden secondary air fans on each 
boiler each have a capacity of 6500 cubic feet per 
minute, and are driven by 13 B.H.P. motors. 
For the regulation of output the forced and 
induced draught fans are fitted with movable vanes 
claimed to give good boiler control with economy 
equal to that of variable speed control. Gases 
from the induced draught fans are discharged 
through steel ducts over the boiler house roof into 
the 225ft. reinforced concrete chimney. 

Three similar and interchangeable boiler feed pumps 
manufactured by Mather and Platt have been 
installed, each capable of delivering 300,000 lb. of 
water per hour at a temperature of 210 deg. Fah. 
against a pressure of 900 1b. per square inch, and 
giving a pressure rise of less than 10 per cent. between 
full load and no load. Two of the pumps are driven 
by 510 H.P., three-phase, 3300-volt motors, built by 
Laurence Scott and Electromotors, Ltd., and are 
started by Brookhirst automatic high-tension contact 
starters, using an auto-transformer. The third pump 
is driven by a Mather and Platt single-stage steam 
turbine, with an automatic starting valve to bring 
the unit into operation in the event of low pressure 
in the feed main. High pressure piping, with Corwel 
joints, which conveys the steam to a forged steam 
receiver drum, and thence to the turbine, was supplied 
by Aiton and Co., Ltd. The cast steel valves are of 
extra heavy pattern, and those on the receiver drum 
are electrically operated from a central cubicle (Fig. 6), 
which also contains a mimic diagram of the steam 
system and valves. The feed-water pipes, which 
convey the water at 900 lb. per square inch from the 
feed pumps in the turbine room to the boilers, also 
have Corwel joints and heat resistance plastic 
covering. 

Of special interest to combustion engineers is the 
boiler metering and fully automatic control equipment 
supplied by George Kent, Ltd., of Luton, Bedford- 
shire. Indications of the various quantities are 
given to the operating staff by instruments mounted 
on a panel on the firing floor, adjacent to each boiler. 
In Fig. 6 are shown boiler panels with a steam flow 
indicator, feed-water flow indicator, seven-point 


draught gauge, superheated steam pressure gauge, 
superheated steam temperature indicator, smoke 
density indicator, multi-point temperature indicator, 
for giving temperatures at various points of the boiler, 
induced and forced draught fan speed control push 
On the desk portion are the 


buttons and ammeters. 





remote control switches for the automatic boiler 
control system, and the automatic superheat tem- 
perature control equipment. Hand wheels on the 
lower vertical face of the panel are for remote control 
of the fan vanes and superheater temperature control, 
if at any time it is necessary to make the electrical 
circuits dead. Working in conjunction with each of 
these panels is a control room panel which accom- 
modates the various recorders, and with the four 
panels is combined in the centre the master control 
panel of the automatic boiler control system. 

The metering equipment is arranged in four vertical 
groups, representing the recording and _totallising 
equipment for one boiler. In Fig. 7, for which we 
are indebted to Nobel Chemical Finishes, Ltd., who 
supplied the station paint, the arrangement of the 
various instruments is shown. On the outer panel, 
for example, the boiler steam flow indicator is shown 
at the top, and under it a Lea coal meter integrator. 
Next is a Kent duplex two-point recorder, which gives 
a graphical record of the steam and feed-water flow, 
and working in conjunction with it and immediately 
beneath it is the duplex two-point integrator for 
steam and water flow, whilst at the foot of the panel 
is a six-point temperature recorder for recording tem- 
peratures at six selected points on the boiler. 

The Kent automatic boiler control system operates 
on the electrical impulse system, and the position of 
the induced draught fan vanes is altered according 
to steam pressure variations due to load. A separate 
but similar control acts on the forced draught fan 
to regulate the forced draught, and to preserve 
balanced draught in the combustion chamber. By 
varying the stoker motor speed the supply of fuel 
is governed. Signals sent out by the master con- 
troller when the ratio of fuel to air as measured by 
the controller deviate from the most efficient value 
are picked up by a small motor mechanically coupled 
to the brush arms of the shunt regulators of the 
motors for each pair of twin stokers, and as the 
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regulators interconnected, synchronisation is 
obtained. 

The master controller which controls all four boilers 
is to be seen on the centre panel in Fig. 7, but the 
furnace pressure controller, fuel/air ratio controller, 
and superheater automatic temperature controller 
are mounted on the control panel provided for each 
boiler (Fig. 8). Beneath these controllers are the 
secondary air fan motor switches and a Mono CO, 
and CO recorder, with the stoker motor rheostats on 
each side of it. Each boiler is therefore provided 
with a controller panel, which governs the boiler 
auxiliaries and an instrumert panel on which indi- 
cations of the various boiler quantities are given. 
The furnace pressure controller for each boiler 
adjusts the forced draught to preserve balanced 
draught conditions, and is brought about by elec- 
trically driven gear-boxes operating the vane control 
gear of the Howden fans. Superheat temperature 
control is obtained by automatically adjusting the 
attemperator valve in the manner described when 
dealing with the boilers. 

Ashes discharged from the boilers are dealt with 
by a new ash-handling plant shown in part in Fig. 3. 
Originally the equipment consisted of a scraper 
conveyor submerged in a water trough, and the ashes 
were discharged into overhead hoppers ready for 
dispatch by lorries. But with the increased quan- 
tities of ashes corresponding to increased load, this 
equipment became inadequate, and had to be 
replaced. New concrete sluice troughs lined with 
wear-resisting material and discharging into a large 
concrete sump were constructed under the boilers. 
At points along the trough high-velocity water jets 
wash the ashes into the sump of 7000 cubic feet 
capacity. From the sump the water passes through 
screens to underground pumps, which deliver the 
water at the rate of 1750 gallons per minute to the 
ash troughs under the boilers. In this way a con- 
tinuous flow of water is caused to flow through the 
troughs into the sump, from which the ashes are 
reclaimed by two overhead telphers which discharge 
into two ferro-concrete bunkers with a combined 
capacity of 24,000 cubic feet. Beneath the 
bunkers is a ferro-concrete roadway for road vehicles, 


are 





which remove the ashes from the station. The water 
for sluicing is circulated by two centrifugal pumps 
directly coupled to electric motors, The civil engi- 
neering work involved and the manufacture of the 
telphers and electric control gear were carried out 
by Stevensons, Ltd., of Preston. 

The new Parsons 30,000-kW_ turbo-alternator, 
with an economical load of 24,000 kW, in the 
foreground of the turbine room, shown on page 278, 
operates with steam at 650 1b. per square inch pres- 
sure, and at a total temperature of 850 deg. Fah. 
It is a two-cylinder tandem unit driving a three- 
phase alternator at 3000 r.p.m, and generating at 
6600 volts. Expansion of the steam takes place in 
the high-pressure cylinder from 6501lb. down to 
approximately atmospheric pressure, and is then led 
to the low-pressure cylinder by a pair of overhead 
pipes with expansion joints. On entering the centre 
of the low-pressure cylinder, it flows outwards axially 
to the twin exhausts where it passes to the condenser 
at a vacuum of 29in. at the economical load. With 
the details of construction of the two-cylinder Parsons 
t.ndem turbine our readers are familiar, and it will 
suffice to say that to ensure uniform cooling and 
heating of the rotor when shutting down or starting 
up, motor-turning gear is provided. 

Like the turbine, the Parsons alternator with 














FIG. 10—CHLORINATING PLANT 


direct-coupled exciter, is also a standard machine. 
It is rated at 37,500 kVA, 0-8 power factor, 
and naturally generates at the standard frequency 
of 50 cycles per second at 3000 r.p.m. Air 
is circulated in the multiple inlet-closed ven 
tilating system by motor driven fans, each capable 
of service for 80 per cent. of full load. 

The dual-fiow surface condenser, also supplied by C. 
A. Parsons and Co., Ltd., has a cooling surface of 
25,000 square feet. A three-stage steam jet operated 
air ejector using the main condensate as the cooling 
agent operates in conjunction with it, and each of the 
three stages exhausts into a feed-water heater. Either 
of two single-stage vertical condensate extraction 
pumps are capable of dealing with the full quantity 
of condensate. 

The feed-water returning from the Parsons con- 
denser is progressively heated in the feed-water 
heaters in two L.P. and two H.P. stages by steam 
bled from the turbine at four points, and when the 
machine is running at the maximum continuous 
economical. rating of 24,000 kilowatts, the feed tem- 
perature is raised at the final stage to 310 deg. Fah. 

To provide pure make-up water for the high-pres- 
sure boilers a Neckar soda and saturated lime water- 
softening plant (Fig. 5) has been installed, with « 
capacity of 2400 gallons per hour for softening the 
water for the P. & B. evaporator feed. The crude 
water has a total hardness of about 22 deg., and the 
plant is guaranteed to reduce this to less than 2 deg. 
by means of lime, soda ash, and sodium aluminate. 
Control of the reagents is given by the Neckar 
patented hardness regulator, and before the softened 
water is pumped into the storage tank it is passed 
through a marble filter bed. The 15,000 lb. per hour 
P. & B. evaporator, supplied by Aiton and Co., Ltd., 
receives the softened water and purifies it by dis- 
tillation, delivering it free from dissolved oxygen. 
Steam is taken for the evaporator from the high- 
pressure mains at 6501b. per square inch and at 
850 deg. Fah. A distillate pump delivers the water 
directly to the boiler feed pump suction line. 

Duplicate Mather and Platt vertical centrifugal 
pumps installed in a pump chamber shown on page 
278, can deal individually with 18,000 gallons of water 
per minute, or 24,000 gallons per minute when work- 
ing in parallel. Each pump is driven by a 135 B.H.P. 
Laurence Scott 3300-volt motor, and is capable of 
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supplying the necessary cooling water under full load 
conditions in winter. 

As a high vacuum is of great importance in modern 
power stations, it has been found desirable in many 
cases to treat the circulating water with a small dose 
of chlorine gas to prevent slimy and algoid growths 
on the condenser tubes, and so to prevent the detri- 
mental effect on the heat exchange and reduce the 
amount of condenser cleaning. The apparatus, 
Fig. 10, installed in the Thorpe station by the Pater- 
son Engineering Company, consists of a large-capacity 
chloronome, capable of handling 65 1b. of chlorine 
gas per hour for the treatment of a total flow of 
4,320,000 gallons of cooling water per hour, and is 
thus adequate for the eventual capacity of the station. 
The method of treatment employed is the intermittent 
method, whereby the comparatively heavy dose 
of about one part per million of chlorine is 
applied for a few minutes, when the chlorination is 
discontinued for about an hour. The plant installed 
includes automatic switching arrangements for bring- 
ing the chloronome into and out of service, in accord- 
ance with any required periodicity. The time switch 
which controls the supply of chlorine gas also auto- 
matically stops and starts the flow of injecting water 
by means of an electrically operated valve in the 
pressure main. 

In the event of water failure, a pressure-operated 
switch comes into operation, and closes the chlorine 
valve, thus preventing the possibility of gas leakage. 
Chlorine, drawn from one of three 15-cwt. drums, is 
delivered to the control panel on which are the 
requisite apparatus for reducing the pressure, regulat- 
ing the dose, measuring the flow of gas, and indicating 
the tank pressure and reduced pressure. The mano- 
meter type indicator has a safety device to prevent 
damage arising from the accidental sudden discharge 
of chlorine in excess of the instrument’s capacity, 
and with a moisture seal to prevent the ingress of 
water into the working parts. By means of a water 
injector the measured quantity of chlorine is dis- 
charged into the three inlet conduits leading to the 
circulating pumps, and control valves are provided 
for applying the chlorine solution to one or all three 
points of application. 

(T'o be continued.) 








INSTITUTION OF CIVIL ENGINEERS 
EXAMINATIONS. 


THE Council of the Institution of Civil Engineers has 
decided that, with a view to avoiding the duplication of 
examinations, exemptions in respect of the examinations 
of the Institution shall be extended to include the 
following : 


(1) Corporate members of the Institution of Mechanical 
Engineers :— 


(a) Who have passed the whole of Sections A, B, and C 
of the associate membership examination of that 
Institution will be exempt from Section B (not including 
the subject “* Engineering Drawing ’’) and Section C of 
the associate membership examination ; and 

(b) Who have passed Section C of that examination 
and are the holders of one of the University Degrees in 
Mechanical, Electrical, or Civil Engineering recognised 
as exempting from Sections A and B of the associate 
membership examination of that Institution, will be 
exempt from the whole of the asscciate membership 
examination. 


(2) Corporate members of the Institution of Electrical 
Engineers who have passed the graduateship examination 
(Part II) of that Institution will be exempt from the 
subject ‘‘ Applications of Electricity’ in Group i of 
Section B of the associate membership examination. 

(3) Corporate members of the Institution of Structural 
Engineers who have passed the whole of the associate 
membership examination of that Institution will be 
exempt from Section C of the associate membership 
examination. 

(4) Corporate members of the Institution of Municipal 
and County Engineers who have passed either the inter- 
mediate or final examinations, under the new regulations 
(1936), or the testamur and county and highway engineer- 
ing examinations, under the old regulations, of that 
Institution, will be exempt from Section B (not including 
the subject ‘‘ Engineering Drawing”) and Section C of 
the associate membership examination. 

(5) The holders of a first-class certificate of com- 
petency under the 1911 Coal Mines Act will be exempt 
from Section B (not including the subject ‘‘ Engineering 
Drawing ’’) and Section C of the associate membership 
examination, and if the holder of such a certificate is also 
the holder of one of the university degrees approved by 
the Secretary for Mines for the purpose of Section A of the 
Coal Mines Act, he will be exempt from the whole of the 
associate membership examination. 

(6) The holders of the Higher National Certificate in 
Mechanical Engineering with the endorsement ‘* Work- 
shop Organisation and Management” will be exempt 
from Section C of the associate membership examination. 

(7) The holders of the Higher National Certificate in 
Engineering will be accorded exemption from subjects of 
the associate membership examination on a “‘ subject for 
subject ” basis, and each application for such exemption 
will be considered on its merits by the Education and 
Training Committee of the Council. 

(8) The holders of the Ordinary or Higher National 
Certificate in Engineering will be exempt on a ‘‘ subject 
for subject’ basis from subjects of the preliminary 
examination. 
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Leipzig Technical Fair, 1938. 


No. I. 


HE Leipzig Spring Fair of 1938, which was 
officially opened on Sunday last, March 6th, 
and includes both the trading and the technical 
sections, is the largest Fair to be held in the long 
history of Leipzig. Last year’s figure of 8800 exhi- 
bitors has risen to over 9560, and by nearly 50 per cent. 
over that of 1933. The total stand area has now 
reached 180,560 scheduled metres, which is an 
increase of 16 per cent. over last year, and no less 
than 60 per cent. over 1933. There is also a con- 
siderable increase in the number of independent 
foreign exhibitors. The number of buyers visiting 
the Fair this year is assessed at over 300,000, of 
which over 10 per cent. are from countries outside 
Germany. In this connection we may record a great 
increase in the number of British engineers who this 
year are visiting the Fair. 


THE OPENING CEREMONY. 


In recognition of the recent raising of the status 
of the City of Leipzig to that of the National Fair 
City, the opening took the form of a festive inaugural 
ceremony in the historic Gewandhaus, which was 
filled to capacity with a company including repre- 
sentatives of Government and administrative depart- 
ments, civic and Fair authorities, and representatives 
of the defence forces. The Vice-President of the 
Fair, Herr Ludwig Fichte, made a short speech of 
welcome, and invited the newly appoigted Minister 
of Economy and Planning, Herr Walther Funk, to 
deliver an address. In his speech the Minister laid 
particular stress on the high value which the Govern- 
ment attaches to the increase of Germany’s foreign 
trade and to the improvement of her commercial and 
clearing relations with other countries. The industry 
of Germany, the Minister stated, was now on a 
healthy footing, and it was absolutely proof against 
critical disturbance. That desirable state of affairs 
had been brought about, he claimed, by giving political 
prestige and rise to power preference over economic 
prestige and rise to power, a maxim which had been 
strongly exemplified in British history. The position 
of Germany had, he said, been recovered without 
large reserves of gold and foreign credits and 
exchanges, and it was based on the idea that the 
larger the sum total of production, the larger was 
the share of the increase enjoyed by the individual. 
The function of money was the distribution of the 
goods produced. That was a maxim for world 
trade which he thought might well be pondered by all 
the countries of the world. 

Herr Funk said that an improvement in inter- 
national trade relations and a new distribution of 
currency values would necessitate a readjustment of 
economic conceptions and economic methods in those 
countries which at present discriminated in their 
trade with other countries, which, in turn, merely 
wished to secure the vital interests of their people, 
and for that purpose were compelled to adopt certain 
systematic measures in trade and industry and have 
their foreign trade transactions carried on under the 
direction of the Government. 

It was not an impossible idea to search for an 
international currency settlement on the basis 
of a reasonable and fair clearing system. As to the 
rest, Germany’s foreign trade had developed on very 
satisfactory lines in the course of last year, and had 
all the appearance of increasing further still, con- 
currently with the improvement of productivity and 





strength on the domestic market under the influence 
of the successful policy of the Four Years’ Plan. 

The Minister further stated that Germany would 
do her utmost to improve her foreign trade relations 
by an elaboration of the present methods and an 
extension of existing agreements, as well as by 
favouring private initiative and expanding new 
markets in such a way that those countries which 
her exported goods would benefit and which 
would derive a practical profit from a lasting 
trade intercourse with Germany. Quite unusual 
attention, he said, was being devoted by Germany 
to the export of new constructional materials 
and the goods made from them. Those new raw and 
constructional materials were, in the opinion of the 
Minister, one of the main attractions of the 1938 
Fair. It was no exaggeration to say that the new 
materials represented the starting point of a new 
world industry. 

At the conclusion of his speech Minister Funk 
stressed the value of colonies for Germany. The 
possession of colonies by Germany would prove a 
new and extended basis of production necessarily 
attended by all the resultant benefits for the whole 
of Germany’s trade and her standard of living. . It 
was not merely the question of deriving products 
from the colonies, but rather of creating new bases 
of production through the colonies. An “open 
door’? which another country might close again at 
any time would avail the German people nothing. 
Germany’s present position of world power was out 
of keeping altogether with the fact that German 
Government loans were being treated abroad in a 
manner derogatory to German prestige. Germany 
did not want, and did not look for new Government 
loans abroad, but, in respect of the still existing loans, 
she was entitled to an arrangement which would do 
full justice to her political and economic situation, 
and could without any new risk to the holders of 
such loan certificates pave the way for a natural and 
thoroughly stable condition. On a fair solution of 
the foreign debts programme depended, after all, 
the value of German currency abroad, and that 
value, like ever so many other German values, 
required, he claimed, radical reassessment in other 
countries. 

After the Minister’s speech the National Anthems 
were sung, and the Fair of 1938 was declared open by 
Vice-President Fichte. 


(To be continued.) 








GeENISSIAT HyDRO-ELECTRIC STaTION.—A new power 
station is to be erected at Génissiat on the upper reaches 
of the river Rhone. A dam to be built for the new 
station will be about 330ft. high and will raise the level 
of the water sufficiently to give a head of 213ft. The 
turbines are to be grouped in two sections, one on each 
side of the river. Each of these sections will comprise 
four vertical 55,000-kW turbo-alternators. 


A Nationat AssocraTION oF Wrovucnt Iron 
MERCHANTS.—At a meeting of stockholding and merchant 
firms from various parts of the country, interested in the 
wrought iron trade, held at 28, Essex-street, Strand, 
W.C. 2, on March 8th, it was decided to form immedi- 
ately a National Association of Wrought Iron Merchants, 
which should affiliate to the Federation of Iron and Steel 
Merchants. A committee was appointed to carry out the 
necessary work of organisation. 
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Road Conditions Governing the 
Safety of Modern Traffic.* 


ROAD PLANNING. 
By Dr, THomas Apams, D.Eng., F.R.1.B.A. 


Functions oF Roaps. 


PRIMARILY, the planning and lay-out of roads,! as of 
other ways of communication, is a problem in economics 
and only secondarily a problem in design and engineering. 
Before any sound conception of policy or method in 
planning roads can be arrived at, a true understanding of 
the economic principles underlying their use in society 
must be obtained. Certain fundamental principles remain 
constant in all periods, although they undergo variation 
in their applications as a result of technological or political 
changes. 

Profound changes in methods of production and in 
transport of the last 160 years have not altered the truth of 
principles enunciated by Adam Smith,? in the days of the 
horse carriage, namely :— 


(1) The object of roads and other public works is to 
facilitate commerce.in general, and the expense of 
making and maintaining roads increases with the annual 
produce of land and labour and with the quantity of 
goods which have to be fetched and carried on roads. 

(2) Good road (and rail) communications put the 
more remote parts of the country on a level with the 
parts that have the highest concentration of population 
and services, and therefore are the greatest of all 
improvements. 

(3) The greater part of roads can be so managed as 
to afford a particular revenue, sufficient for defraying 
their own expenses and their magnificence should be 
suited to what this revenue will provide plus what com- 
inerce can afford to pay for special benefits. 

(4) A tax on road vehicles, although very equal when 
applied to making and maintaining roads, is a very 
unequal one when applied to any other purpose or to 
supply the common exigencies of the State. 


Accepting these as sound statements of general principle, 
the author approaches the question of road planning and 
improvement from the point of view of what will create 
the greatest and most equal benefits to all productive and 
distributive industry, and to all buildings and land devoted 
to productive uses, including transport itself and pro- 
vision of space for health and recreation. 

In this approach he regards as fallacious the view that a 
main object of road improvement is to benefit any class 
engaged or interested in road transport. Assumptions 
based on this fallacy are responsible for much error in 
connection with conflicting claims made on behalf of 
different types of road users, and on behalf of rail as com- 
pared with road users. The true position is that a properly 
conceived and intelligently planned road system is the 
most universally beneficial of all public works. Only when 
this position is appreciated by the public, and those who 
control the public purse, will the wisdom be perceived of 
investing in road improvements all revenues derived from 
vehicles using the roads, and in addition such revemies 
as can reasonably and practicably be collected from land 
developers and commercial interests that derive benefit 
from roads. 

Therefore the national interest in securing an adequate 
and well-planned system of roads is not confined to con- 
siderations of safety or to lessening costs and inconve- 
niences of traffic congestion, however important these are 
as separate matters, but to considerations that are vital 
to general welfare in its broadest implications. 

The immediate problem is—what constitutes an ade- 
quate and properly planned system of roads for general 
welfare—in relation to existing facts and tendencies— 
and therein lies the opening for differences of opinion. 
The problem must be faced with foresight and prudence, 
and without extravagance. 

While Britain may envy Germany’s present road con- 
struction plans, no underestimate should be made of the 
values of the traditional British methods of proceeding by 
gradual evolution in meeting new demands, of maintaining 
the strength of local governments in face of tendencies 
towards centralisation and of flexible rather than arbitrary 
methods of administration and execution. 

Moreover, it should be borne in mind that, however 
backward this country may be regarding the building of 
new trunk roads for motor vehicles, it possesses a network 
of tributary roads as a nucleus for expansion to meet 
modern needs which is superior in the quality of its surfaces 
and in general utility to that of any country. This country 
is now, however, confronted with the necessity of adopting 
a bolder policy in road planning than hitherto—if the full 
benefit of motor transport is to be secured and its toll of 
human life lessened. The author would emphasise that 
there is no need to imitate the methods of any other 
country having different economic and political con- 
ditions and a different conception of what constitutes 
social welfare. 

In its modern aspects the task of road improvement for 
general welfare in Great Britain consists of developing a 
national system of new express roads as an addition to the 
system of existing tributary roads, and of maintaining a 
proper balance and reasonable fluidity between the two or, 
in other words, to plan new roads and train existing high- 
ways and streets, together, so as to form a national 
pattern. 

When it is considered that the greatest problems in 
road planning are those concerned with the approaches to 
and through towns, and with the control of ribbon develop- 
ment, all must perceive the disadvantages of dealing with 
roads and with town and country planning as two separate 
matters. 

Numerous proposals have been made in recent years for 








* Extracts from papers presented at a joint meeting of 
technical societies on March Ist, 1938, organised by the 
Institution of Automobile Engineers. 

‘In this paper the word “‘ road” is used in the generic 
sense as comprehending a highway, street, road, or road reserva- 
tion; where the word “highway” is used, however, it is 
intended to have the meaning of a public road on which all 
have a right to go, and where a “‘ street” is used, it means a 
road in a town, lined with buildings. 

** Wealth of Nations,”’ Book V, Part III, Chapt. 1. 





national road systems, including in some cases plans of a 
national grid of roads, Such schemes are bound to be 
elementary and more harmful than useful on account of 
the inadequate information and superficial surveys on 
which they have to be based. Perhaps the most thoroughly 
studied proposal was that made in 1923 by Lord Montagu 
of Beaulieu for building northern and western motorways 
connecting London and Southampton with Manchester 
and Liverpool, and Cardiff and Newcastle. The roads 
were to be privately owned, and constructed and main- 
tained by tolls. Efforts in this direction in America have 
proved a financial failure. Had the scheme been carried 
out, its design would have been out-of-date to-day. 

The author's suggestions for planning a national road 
system must be confined to stating a few broad considera- 
tions regarding fundamental aspects of the problem. 


FUNDAMENTAL Aspects Inv Roap DsEsIGen. 

The primary aim in planning roads in the technical 
sense is to reduce the costs of overcoming the friction of 
space that needs to be traversed between any two points. 
These costs may be defined in simple terms as distance- 
cost and time-cost, remembering that the latter is more 
important than the former, especially in the crowded 
roads of large towns. But there must be included costs 
in terms of human energy—such as physical and nervous 
strain, danger to life and limb, inconvenience and dis- 
comfort ; and of mechanical energy, such as wear and 
tear of vehicles to overcome obstructions as well as dis- 
tances; and, in addition, under modern conditions 
depreciation of property values by reason of interference 
with the economic uses of buildings and land on frontages 
of roads in the interest of traffic. 

The reduction of these complicated costs involves con- 
sideration of many more problems than directness of 
route and ease of gradients. Mileage costs for motor 
vehicles in traversing large towns include many factors 
that are incalculable, which is one of the excuses for allow- 
ing them to mount to almost intolerable proportions. 

Broad considerations in regard to methods of design of 
a road system for national development include :— 


(1) Planning the national system of trunk roads, 
including new trunk lines, as the backbone of the system 
in its ultimate pattern, in relation to and in co-ordination 
with all existing highways, waterways, railways, and 
airports. (The inclusion of existing highways in a new 
road system should be subordinate to the new system 
instead of the reverse.) 

(2) Arrangement of lines of new express roads avoid- 
ing sites that are in close proximity to existing high- 
ways with their numerous branch connections and high 
values of frontage land. 

(3) Design of alignment of all new roads and re-align- 
ment of existing roads, so as to secure steady flow of 
traffic and reduce distances between points of origin 
and destination of traffic, compatible with ease of 
gradient and avoidance of natural and artificial obstruc- 
tions to steady flow. 

(4) Adaptability of widths, designs of cross sections 
and surfaces of roads to varied uses, and to the different 
needs of traffic and requirements of safety instead of 
conformity throughout to a standardised system. 

(5) Design of junctions so as to facilitate free move- 
ment and safe conditions for crossing traffic, while 
avoiding unnecessary high cost or waste of space. 

(6) Segregation of different types of vehicles or road 
uses into different roads or paths, including the making 
of special provision for pedestrians, cyclists and riders, 
where necessary, for obtaining the steady flow of traffic 
and conditions of safety. 

(7) Maintenance of flexibility in design of trunk and 
express roads so as to permit safe and steady flowing 
and interweaving of traffic from the branch system of 
highways. 

(8) Fitting of alignments and widths of highways and 
streets to areas built upon or having a potentiality for 
building development, and conversely, fitting of build- 
ings to the highway or street system in built areas. 

(9) Generally, the promotion of a system of a safe and 
steady traffic flow at reasonable speeds for all road 
traffic in town and country. 


It is obvious that the greatest difficulties in giving effect 
to these ideals is in connection with the approaches to and 
intersections of towns. It will be largely waste of effort 
to plan a national system of highways in England which 
brings traffic in greater volume to the periphery of large 
centres and fails to provide facilities for improvement of 
communication within and through them, 

On the controversial question of what is the major 
cause of accidents, the author ventures two opinions. 
First, that a great many accidents that are attributable 
to the actions of persons would, in spite of these actions, 
be unlikely to have occurred but for some imperfection 
in the plan of the highway and, secondly, that the fact 
that so many accidents occur on improved roads is largely 
due to the underlying fact that the surfaces of these roads 
have been made perfect for speeding without the roads 
having been properly replanned to suit the greatly 
improved conditions of the surface. 

Since the creation of the Road Board thirty years ago, 
some planners have constantly urged that research into 
problems of road planning should receive as much atten- 
tion as research into problems of construction. They 
might say “I told you so,” in regard to the unsafe con- 
ditions that have arisen from making surfaces alone 
adaptable for speed. 

The Ministry admits that much can be done by planning, 
and to the extent that this is so the public have a direct 
and immediate responsibility. 

The Ministry’s Memorandum does not raise many con- 
troversial points. There is common agreement regarding 
unit widths; utility of dual carriageways ; amplitude of 
margins, central reservations, and space for junctions and 
roundabouts; application of super-elevation ; providing 
adequate visibility at vertical and horizontal curves, and 
for separation of traffic by lines, &e. There is, however, 
evidence of the need of better practice in complying with 
the Ministry’s suggestion that highways and islands should 
not be obstructed by erections, as they are on such 
important roads as the Kingston By-pass. 

The new standard widths of the Ministry are practically 
the same as those proposed by the Royal Commission on 
London Traffic in 1905. before dual carriageways were 





thought of, and are less than were suggested by those who 
prepared the paper on Road Planning for the International 
Roads Congress of 1913, when widths up to 250ft. were 
suggested as desirable for major trunk roads. 

To state the effect of certain recommendations of the 
Ministry is to indicate the poverty of the achievement in 
earrying them out, e.g., junetions should be laid out to 
reduce possibility of accidents and avoid delay and con. 
gestion, the ideal form of road intersection being that on 
which two traffic routes cross one another on different 
levels ; the number of roads entering a junction should be 
reduced to a minimum, and spaced not less than 440 yards 
apart; major traffic routes should be completely inde- 
pendent of local roads by being carried over or under them 
by bridges or subways; road junctions in excess of four 
ways should have roundabouts. 


Steps Towarp A SoLuTION oF Roap PLANNING 
PROBLEMS, 


The first and most urgent step towards a solution is to 
promote research into problems of planning as fully and 
intensively as has been carried out with regard to problems 
of construction. This research should be conducted on a 
nation-wide basis with three main objects—first, to 
obtain essential facts based on a survey; secondly, to 
make a plan of appropriate sites for new road reservations 
between and surrounding towns, followed by the acqui- 
sition of sites; and thirdly, to elaborate more fully than 
is now being done definite road proposals for improving 
communications through towns. 

The three objects may be briefly described as follows :— 

(1) Survey.—What is required is to obtain a fuller and 
more comprehensive understanding than is now available 
of the extent and degree to which improvements can be 
made in the design of existing roads in all their aspects 
as traffic ways ; but also, and simultaneously, to discover 
their relationship to building development, to landscape 
features and to anticipated possibilities connected with 
the building of entirely new roads. 

Such a study is necessary to secure the knowledge 
required to make a positive plan of road improvements, 
and to get rid of excessively hampering restrictions of 
traffic in the alleged interest of safety and building on the 
one hand, and of building development in the alleged 
interest of safety and traffic on the other. 

(2) Plan of Reservations for New Roads.—-On the 
assumption that we already have sufficient information 
to prove the necessity of building a system of roads for 
motor traffic on new sites in the near future, the second 
object is to obtain a plan showing the most appropriate 
reservations of land that is available in Great Britain, on 
which new routes can be established, expecting that the 
preparation of this plan will be followed by the acquisition 
of sites. 

Until a plan showing possible reservations of land is 
available the building of new roads must be haphazard 
and cannot be economically carried out. 

In suggesting the acquisition and planning of a road 
reservation as a primary step, the author has in mind that 
the greatest difficulty which has confronted British road 
authorities has been that of obtaining appropriate sites 
for new roads even when dealing with short lengths in 
strategic situations. In specific cases of great importance 
it has been found that the Ministry of Transport has been 
powerless to take action because of difficulties involved in 
agreeing with County and Borough Authorities regarding 
the triple responsibilities and distribution of costs, at 
different stages. The vital thing is that ample reservations 
in the right position be acquired out of national funds, and 
the question of distributing the burden of cost and the 
responsibility of planning, construction, and maintenance 
of the roads can be left to be dealt with under the easier 
conditions that will exist when the reservations are made. 

(3) Road (Street) Planning in Towns.—The third object 
is that bolder and more constructive methods of planning 
the interior arteries of towns must be promoted to link 
them up with the national system by new circular roads 
on the periphery of towns. 

The three most fundamental principles are : that street 
planning and building development must be dealt with as 
one problem; that more adequate provision should be 
made for circular flow of traffic ; and that in dealing with 
existing streets each should be considered as a distinct 
problem of design, as well as part of a comprehensive plan. 

In London, in spite of great effort and much expenditure 
of money, during the past thirty years, no effective solution 
of traffic problems has been secured by dealing separately 
with roads and town structure. The only good examples 
of road planning in London within the last seventy years 
are those where the plan embraced reconstruction of roads 
and buildings together, as in the cases of Holborn Viaduct, 
the Embankment, and the Kingsway-Aldwych schemes. 
Holborn Viaduct is one of the few intersections in London 
that does not suffer from traffic congestion. So far as 
London is concerned, the first third of the twentieth cene 
tury has been a dormant period in planning achievement 
compared to the last third of the nineteenth century. In 
London congestion of traffic has become intolerable, 
and the point of saturation in traffic control and restriction 
is being reached—in the City alone, traffic has increased 
60 per cent. in this century. Increase of vehicles is accom- 
panied by increase of population, increase of riding habit 
and bulkier buildings, and speeds have been reduced to 
6 or 7 m.p.h. in central areas. The City Engineer in a 
recent paper® gave sixty years as the normal period of 
replacement of buildings, but when they are rebuilt, 
adequate opportunity is not taken to plan wider streets, 
and incidentally give buildings the light that is essential 
to maintain their economic value. The same is true of 
Westminster and other parts of London, but meanwhile 
this great Metropolis is being planned by imposing 
restrictive regulations on buildings in one department of 
government and making road plans in another, and, to 
quote one example, a new Waterloo Bridge is built without 
providing it with proper means of approach, especially 
onthe north. The hesitancy in dealing with Charing Cross 
Bridge and the impediments caused by railway embank- 
ments on the south bank of the river are also difficult to 


understand. 
(To be continued.) 


%**The Town Planning of the City «f London,” by E. E. 
Finch, M. Inst.C.E., City Engineer. Paper read at Town 
Planning Institute meeting, County Hall, London, October Ist, 
1937. 
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Rail and Road. 


L.N.E.R. ‘Coronation’? INTERMEDIATE StToP.— 
The London and North-Eastern Railway Company’s 
‘Coronation ’’ express now stops at Newcastle at 7.57 p.m. 
on the down journey from King’s Cross to Edinburgh. 
The stop is made each evening, Mondays to Fridays, 
inclusive. This stop provides a new fast service from 
Neweastle to Scotland in addition to providing the second 
streamlined express service between London and New- 
castle. 

PROPOSED AMERICAN TRANSCONTINENTAL HiGHWways.— 
A Bill before the United States Congress proposes the 
construction of ten transcontinental highways, three 
crossing the country from east to west and seven from 
north to south. The Bill provides that the roads have a 
width of at least 300ft. and carry from four to twelve 
carriage lanes, according to traffic conditions. A central 
strip would divide the two main traffic streams and the 
highways would cross no other roads on the same level. 


MoorGaTE UNDERGROUND Sration.—Work on the 
reconstruction of Moorgate Underground Station has now 
been completed. The scheme, which has taken three and 
a-half years to complete, has been carried out with the 
main object of linking up the Morden-Edgware and 
Northern City lines with interchange escalators and a 
common booking hall underground. The three stations 
originally at this point have now been merged into one. 
At King’s Cross Station the Morden-Edgware, the Picca- 
dilly, and the Metropolitan lines are also being 
linked up. 

Cotwick SHuntTine YaRpD ImprovEMENT.—In order to 
effect a general speeding-up of shunting operations at 
Colwick, Nottingham, yard the London and North- 
Eastern Railway Company has prepared a scheme for 
slightly steepening the gradient of the inclines. It has 
been calculated that if the falling gradient is steepened 
slightly the wagons will run into the sidings so much more 
quickly that the whole work of the yard would be expe- 
dited and save the equivalent time of 274 working days 
of eight hours. The work, which will cost £2600, is to be 
put in hand at once. 


THE AUSTRIAN FEDERAL Rar_ways.—In his report on 
the economic and commercial] conditions in Austria, Mr. 
R. Turner gives some particulars regarding the Austrian 
Federal Railways. He says that the development of 
traffic during 1937 has been favourable and that it is 
anticipated that the total deficit for the year will not 
reach the 85 million schillinge estimated in the Budget. 
The eleetrification programme is being continued and it is 
expected that the conversion of the 125 kiloms. of main 
line from Salzburg to Linz will be completed by the 
autumn of this year. ‘ 

NORTHERN IRELAND TRANSPORT InQuIRY.—A com- 
mittee, under the chairmansup of Sir William McLintock, 
has been formed to investigate and report on the working 
of the Road and Railway Transport Act (Northern Ire- 
land), 1935, and to advise what improvements in the 
operation of the Act, or changes in its provisions, are 
necessary in order to secure on a sound and economic 
basis an adequate and efficient transport. The committee 
will sit in private. In 1935 the Government appointed a 
board to acquire and carry on all road freight and 
passenger services in conjunction with the railway com- 
panies. In the first year the board lost over £90,000. 


A New Type or Trarric Linz.—A new material for 
marking traffic lanes on roads has been placed on the 
market by the Highway Safety Products Corporation in 
the United States. It provides a durable white or coloured 
line during the day and at night the line is luminous by 
the light of car headlights. The luminous effect is obtained 
by the embedding of thousands of small glass spheres in 
the binder of the paint. A rubber derivative which forms 
the basis of the binder of the paint provides a satisfactory 
bond for the glass spheres and is said to-add to the wear 
resistance of the line itself. In placing the line the binder 
compound is applied by a standard type of machine to 
which is attached a trailer which spreads the glass spheres 
over the binder whilst it is still wet. The line is quite dry 
and ready for use within twenty-five minutes of laying. 


An Unvusuat Lirt Span Bripocr.—Extensive passenger 
station improvements at Newark, N.J., have involved the 
construction of an interesting six-track c of the 
Passaic River. Two-lift span bridges with a total of three 
lift spans have been built side by side. As described in 
Railway Age, one of the bridges carries three tracks and 
the other, of the same length, has two lift spans side by 
side, one carrying two tracks and the other a single track, 
both operating between common three-track towers. On 
the latter structure all three tracks are on different grades. 
The three-track span, which was built first, is 230ft. long 
and provides a minimum clearance of 24ft., which is 
increased to 135ft. when the deck is lifted to its full extent 
of 111ft. The single and double-lift spans are also 230ft. 
long, but the double-lift span has a minimum clearance of 
24ft., whilst the single span has one of 35ft. Both these 
spans when lifted provide a full clearance of 135ft. 


Yarp Extensions on L.M.S.—As a result of the con- 
siderable development of the steel industry there has been 
a great increase in railway traffic at Corby and Weldon. 
In order to meet this increase in traffic the London, 
Midland and Scottish Railway Company has prepared and 
completed an extensive scheme of new sidings and operat- 
ing equipment on the Kettering-Nottingham section of the 
main line. The improvements include a new yard with 
accommodation for 1960 railway wagons, and two large 
new signal-boxes at Corby; the new sidings are situated 
between Geddington and Corby and Weldon. These 
works have been carried out entirely for the accommoda- 
tion of traffic to and from the steel works of Stewarts and 
Lloyds, Ltd., and associated undertakings at Corby. 
Rapid growth of the steel industry in this district is shown 
by the fact that five years ago only 350 wagons of railway 
traffic were being dealt with daily, compared with an 
average of 1100 wagons per day at the present time. 
With the completion of the new traffic yard the total siding 
accommodation has been augmented to hold nearly 2700 
wagons, compared with 363 wagons five years ago. 








Miscellanea. 





U.S. Mera Exports To Unirep Kinepom.—Accord- 
ing to statistics of the United States Commerce Depart- 
ment, the pig iron exports to the United Kingdom increased 
from 30 tons in 1936 to over 233,200 tons in 1937. Iron 
and steel scrap sent to this country last year totalled 837,000 
tons, valued at 15,627,000 dollars. 


Accipents In Coat Mrves.—During the four weeks 
ended February 12th last, 89 persons were killed and 
278 injured as a result of accidents at mines under the 
Coal Mines Act. Falls of ground at the working face or 
on roads caused 38 deaths and 135 serious injuries, and 
haulage accidents accounted for 17 deaths and 58 injuries. 


Tue Bessemer Gord Mepau.—The Council of the Iron 
and Steel Institute announces that it has awarded the 
Bessemer Gold Medal for 1938 to Dr. C. H. Desch, Super- 
intendent of the Metallurgical Department of the National 
Physical Laboratory, Teddington. The presentation will 
be made at the annual general meeting of the Institute on 
May 4th, 1938. 

A Gereman Tyre Merat SvusstituTe.—A_ plastic, 
which may be used to replace printers’ type metal, has 


been develo; in Germany. It is reported that the 
plastic can used in molten form for Linotype and 
ordinary type. In addition to being hard and durable, 


it is only one-tenth the weight of metal, and does not lose 
its properties on repeated remelting. 

South Arrican InpustTriaAL Census.—An industrial 
census of the Union of South Africa during 1936 showed 
that during that year the total value of industrial pro- 
duction was nearly 134 million pounds. At the end of the 
year there were 9288 private industrial undertakings in 
the Union with a fixed capital of £70,696,000. Europeans 
employed numbered 106,413 and  non-Europeans 
269,176. - 

Lonpon’s Etecrriciry Suppry.—The London and 
Home Counties Joint Electricity Authority has issued 
the returns relating to electricity generation and supply 
in London and the Home Counties during the year ended 
March 31st, 1937. The district covers about 1841 square 
miles and during the year eighty-one undertakings, with 
fifty-four stations in operation, had an installed capacity 
for 2,367,333 kW. Capital expenditure at the end of the 
year amounted to over 104 million pounds, and working 
costs were £18,465,000. 

Hypravuie Jer ror Coat Currine.—A Soviet inventor, 
Mr. V. 8. Muchnik, has developed a process for the cutting 
and conveying of coal by means of a hydraulic monitor. 
Experiments with this method of coal cutting were first 
made at the Volodarsky mine on November 21st, 1936, 
when a jet of water at 15 atmospheres cut 11 tons of coal 
of average ha in 8 minutes; 20 tons of coal were 
cut in an hour, and as it was cut it was carried out of the 
drift by the flow of water into a sump, whence it was 
mechanically transported to the mine yard. A series of 
further experiments is now being organised at the 
Lenin mine of the Artem coal trust. 


ConsuMPTION oF Or BY WoRLD’s Ficutinc Forces.— 
According to statistics compiled by the Petroleum Timea, 
the fighting forces of about thirty countries consumed 
8,288,000 tons of petroleum and related products during 
1937. The navies of the world are estimated to have 
taken about 6,034,000 tons, air forces 1,402,000 tons, and 
armies 852,000 tons. The British Empire heads the list, 
using about 21 per cent. of the world consumption for 
defence p , the Petroleum Times’ estimate of quan- 
tity being about 1,750,000 tons. Of this total, the Empire’s 
navies used up some 1,509,000 tons, the air forces 197,000 
tons, and the armies the balance of 44,000 tons. It is also 
estimated that the intensified training of last year called 
for about 1,504,000 tons of gas and fuel oils, 234,000 tons 
of motor fuel, and 12,000 tons of lubricants. 

Wortp’s Mera Supriies.—The Aluminium Informa- 
tion Bureau has issued a statement in connection with 
Dr. William Cullen’s remarks in his Presidential Address 
to the Institution of Chemical Engineers. As stated in 
this column last week, Dr. Cullen remarked that the world’s 
metal supplies are getting short. The statement issued 
by the. 5 seen Information Bureau says that “so 
far as aluminium is concerned, it may be said at once that 
the chances of a shortage, even in the remote future, are 
negligible. Aluminium, which with the exception of 
silicon is the most abundant metal in the world, is an 
important constituent of all common rocks, clay, and 
various soils. Supplies of the raw material from which 
aluminium is produced, the clay bauxite, are virtually 
inexhaustible, and large deposits occur throughout the 
world. Modern research on aluminium and its alloys has 
shown that it can now be used in place of other metals 
for almost every purpose. If a widespread shortage of 
metals became apparent, it is safe to say that the world 
production of aluminium, which for 1937 is estimated 
at 500,000 tons, could be considerably increased within a 
relatively short space of time.” 

BLAstT-FURNACE Evriciency.—At a meeting of the 
American Institute of Mining and Metallurgical Engi- 
neers in New York, Mr. J. B. Austin read a paper on blast- 
furnace efficiency. He said that in any consideration of 
so complex a process as the smelting of iron in the blast- 
furnace, there is obviously no single method of calculating 
efficiency which gives a complete appraisal of the perform- 
ance of the furnace in all its several functions. Such a 
comprehensive view as is required to evaluate producing 
ability and manufacturing costs for a given furnace is 
obtained only by considering a group of efficiencies, each 
of which measures the performance of the furnace from a 
specific point of view. In this group there is the rate of 
consumption of coke per ton of iron produced, the efficiency 
of recovery of iron charged, and the efficiency of utilisation 
of energy, both chemical and thermal. In each of these 
cases, the calculation can be made on the basis of the 
actual input of material or energy, or it may be based 
upon a comparison with the minimum amount of material 
or energy which would be required by a “ perfect ” 
furnace, that is, an imaginary ideal furnace analogous to 
the perfect steam engine used in thermodynamic calcula- 
tions, operating under optimum conditions. 





Air and Water. 





FreNcH Atk CrasH.—On Monday, March 7th, a west- 
bound Air France liner crashed in flames at Datia in 
Central India, and its six occupants were killed. 


Tue Horsey FiLoops.—High seas have again broken 
down the temporary coast defences on the Norfolk coast, 
and more than 20 square miles of land are now under 
water. 

TuRKIsH SHIPBUILDING OrpERS.—It is reported that 
the Turkish Government is to order ten cargo ships of 
between 2000 and 3000 tons from British shipyards. The 
value of the order is estimated at £330,000. 


Gatway Harsour.—Money is now being raised for the 
improvement works at Galway Harbour, which, when 
completed, will enable tenders to ply between Atlantic 
liners and Galway at all states of the tide. Accommoda- 
tion will also be provided for larger cargo vessels. 


Empire Arm Mars.—During the week following the 
three half-penny air mail scheme to India and the Far 
East, 19 tons of mails, representing 1,250,000 letters, were 
handled by Imperial Airways. Before the new scheme was 
put into force the average weekly load was about 7 tons. 


WHITEHAVEN Harsour.—The work of improving and 
modernising Whitehaven Harbour has begun. The 
present dock gates are operated by hand and electrical 
equipment is to be provided, The scheme also provides 
for the alteration of one of the quays and the modernisa- 
tion of the cill to the Queen’s Dock. 


New Berrisa Arr Lrvers.—Official tests are to shortly 
be made on the first de Havilland ‘* Albatross ”’ air liner 
in its modified form. This machine is the prototype of the 
class of high-speed air liner which will be used this summer 
on the Imperial Airways services to Paris, Brussels, 
Cologne, Vienna, Budapest, and Ziirich. 

Fre on THE “ BerENGARIA.”’—Whilst the Cunard White 
Star liner “ Berengaria”’ was at her pier in the river 
Hudson on March 3rd, a fire broke out in the lounge and 
caused a considerable amount of damage. The liner left 
for this country without passengers, as the United States 
Steamboat Inspection Service refused her clearance as a 
passenger ship. 

New Greek Destroyvrers.—tThe first of two new 
destroyers for the Greek Navy was launched from the 
Scotstoun yard of Yarrow and Co. on Thursday, March 
8rd. The ship, which was ndmed “ King George I,” has 
a length of 320ft., a beam of 33ft., and a depth of 8ft, 
With a displacement of 1350 tons she has a designed speed 
of about 36 knots. 

St. Lawrence Navication.—During the 1937 season 
substantial progress was made in dredging the St. Lawrence 
ship channel and Montreal Harbour. At the annual meet- 
ing of the Shipping Federation of Canada, Mr. W. R. 
Eakin said that the work of dredging to a depth of 35ft., 
based on the 1897 datum, was practically completed by 
the close of the season, and after a certain amount of 
cleaning up work early in 1938 had been accomplished, 
he thought they could rely on a considerable increase in 
channel depth. 

Priors ror THE Navy Arr Brancu.—On Saturday last, 
March 5th, schemes for short-service commissions for 
officers and for the training of naval ratings who volunteer 
as pilots of aircraft in the Fleet Air Arm were promulgaied 
in Admiralty Fleet Orders. The first-named scheme refers 
to the selection of a limited number of officers who are 
serving with or who have served on short-service com- 
missions in the general duties branch of the Royal Air 
Force for appointment to short-service commissions in the 
Air Branchof the Navy. 

Vorru-ScHNEIDER PROPELLERS.—A note in Lloyd’s List 
says that the first Swedish craft to be fitted with Voith- 
Schneider propellers will be a pontoon crane of 80 tons 
lifting capacity which is stationed at Gothenburg. 
Hitherto tugs have been necessary to move the crane about 
the harbour, but it is now to be fitted with propelling 
machinery, consisting of two oil engines. A six-bladed 
Voith-Schneider propeller will be fitted on each side of 
the pontoon, which will enable the craft to move about 
at a speed of 4 or 5 knots. No rudder will be required. 


Swan, HunTER AND WieHAM RicHaRDson.—The report 
of Swan, Hunter and Wigham Richardson, Ltd., states 
that during the year there were launched from the com- 
pany’s Tyne yards thirteen ships and a floating dock, the 
tonnage being about 75,650, and from the Clyde yards 
five ships of 34,350 tons, making a grand total of 110,000 
tons. Work in hand in the company’s Tyne yards includes 
the battleship ‘“ Jellicoe,” cruisers “ Edinburgh ” and 
“ Mauritius,” the destroyers ‘‘ Somali,” ‘ Tartar,” 
“ Janus,” and “‘ Khartoum,” five passenger ships, five 
cargo ships, and six oil tankers. 

THe AMERICAN MERCANTILE MARINE PROGRAMME.—In 
a letter to President Roosevelt, Mr. J. P. Kennedy stated 
that unless the United States shipyards reduced their 
costs future American tonnage would have to ka built 
by the Government or in foreign yards. As the result of 
this letter the House Merchant Marine Committee has 
decided to undertake an investigation into shipbuilding 
prices. In addition to this inquiry, it is understood that 
the Maritime Commission intends holding a series of con- 
ferences with various shipbuilders who submitted bids 
for construction of the so-called C-2 cargo ships. 


BritisH Surprine DurInG JANUARY.—AStatistics in the 
Board of Trade Journal show that the net tonnage of 
vessels in the foreign trade arriving at ports in the United 
Kingdom during January was 6,995,000, an increase of 
11 per cent. for the same month last year. About 60 per 
cent. of the tonnage arriving with cargo was British. 
Ships arriving in ballast totalled 2,371,000 tons, and 
showed a small increase of 18,000 tons, as compared with 
January last year. British tonnage was about the same 
as a year earlier, but increases of 36,000 tons and 31,000 
tons respectively was shown for French and Norwegian 


vessels. There was a decrease of 36,000 tons in the case 
of vessels of “‘ other nationalities.” The British proportion 
of the total net tonnage of vessels that arrived in ballast 
remained unchanged at 584 per cent. 
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THE NAVY ESTIMATES. 


DuRING the coming financial year the Navy is 
to cost £123,707,000. This figure does not, how- 
ever, include any additional new construction, the 
preliminary bill for which will be presented at a 
later date in the form of a Supplementary Esti- 
mate. The gross total of the Navy Estimates 
exceeds that of 1937 by £18,642,000. Following 
last year’s procedure, part of the sum, on this 
occasion £30,000,000, will be borrowed from the 
Consolidated Fund under the terms of the Defence 
Loans Act, reducing the net total of the Estimates 
to £93,707,000. The net increase on the 1937 
Estimates is therefore £15,642,000. Although 
neither the Estimates themselves nor the First 
Lord’s explanatory memorandum give details of 
the 1938 building programme, this was fore- 
shadowed in the White Paper on Defence issued 
last week. It is proposed to lay down two capital 
ships, four large and three small cruisers, an air- 
craft carrier, three submarines, a repair and service 
ship for the Fleet Air Arm, a depot ship for 
destroyers, another for submarines and various 
auxiliaries. As regards the capital ships and the 
large cruisers, a singular situation has arisen. In 
the normal course of events the former would 
probably have been a repeat design of the ‘ King 
George V”’ class, now building, with a displace- 
ment of 35,000 tons and a main armament of 14in. 
guns while the four cruisers would have been ships 
of 8000 tons armed with 6in. guns, conforming to 
the limits defined by the London Naval Treaty of 
1936. At present, however, there is no assurance 
that Japan is observing these limits in the case of 
the ships she has laid down since the end of 1936, 
when the previous London Treaty expired. Not 
being a party to the subsequent three-Power 
agreement, she has furnished no informaton about 
her new construction since that date, and has 
recently declined to return a definite answer to the 


question as to whether the ships now building or 
projected are designed within Treaty limitations. 
There are persistent reports that her new battle- 
ships have a displacement exceeding 35,000 tons, 
and that she is also building large armoured 
cruisers which fall within the “ prohibited zone ” 
of the Treaty—that is to say, ships of more than 
8000 tons, but less than 17,500 tons. It is to meet 
the situation created by Japan’s reticence that the 
British, United States, and French Governments 
are now in consultation through the medium of 
their accredited naval experts. Meanwhile the 
shipbuilding programmes of all three Powers for 
this year are held up, pending a decision as to 
what measure of “ escalation” shall be resorted 
to in order to ensure that their projected capital 
ships and cruisers shall not be inferior in fighting 
power to Japanese contemporaries. In the absence 
of any clue to this decision it would be idle to 
speculate on the dimensions of the vessels in 
question, but there is, we fear, a strong probability 
that the 1938 programme will prove to be consider- 
ably more expensive than it would have been but 
for the disappointing attitude of Japan. 

The two additional capital ships will increase to 
seven the number of these vessels for which pro- 
vision has been made by Great Britain since the 
battleship “ holiday ” ended on December 31st, 
1936. In view of the fact that the existing battle 
fleet is composed, with two exceptions, of-ships 
laid down well over twenty years ago, this pro- 
vision is by no means too liberal. No doubt it will 
be supplemented next year, for three further vessels 
are required to raise the strength of the battle fleet 
to the twenty-five units believed to be the Govern- 
ment’s objective. It is perhaps significant that no 
ship of the “‘ Royal Sovereign” class has been 
modernised so thoroughly as the ‘‘ Queen Eliza- 
beth ’’ and her four sisters, on each of which a sum 
exceeding £2,000,000 has been or will be spent. 
Does this mean that the five “‘ Royal Sovereigns ” 
are to be discarded when new ships are available 
to replace them ? If so, still larger programmes of 
capital ship construction would appear to be 
inevitable. In the long run it would probably 
be cheaper to build new ships than to renovate old 
ones, and we must confess a doubt as to the wisdom 
of spending the sum of £2,792,533 on modernising 
the ‘‘ Renown,” which was first commissioned in 
1916. After the two battleships the largest vessel 
in the new programme is the aircraft carrier, 
which is understood to be a repeat of the “ Formid- 
able’ class, displacing 23,000 tons. As four of 
these ships are now on the stocks, and the “ Ark 
Royal,” of 22,000 tons, is completing afloat, we 
shall eventually have six large carriers of the most 
modern type, plus five older vessels. It is only a 
year or two since the Admiralty was accused of 
not being sufficiently “ air-minded.” That charge 
will hardly be preferred to-day, for side by side 
with the impressive aggregate of carrier tonnage in 
hand the personnel of the Fleet Air Arm is being 
augmented by novel methods including the insti- 
tution of a special corps of short-service officers 
and the training of naval ratings as aircraft pilots. 
An interesting feature of the new carriers is their 
armament of 4-5in. guns, a newly-developed “ dual 
purpose ’’ weapon which can be trained with equal 
facility on sea and air targets. The four large 
cruisers would, as mentioned above, normally 
have resembled the “ Fiji” class, displacing 8000 
tons and armed with 6in. guns, but as a conse- 
quence of the impending decision on “ escalation ” 
they may emerge as ships of greatly increased size 
and power. The three small cruisers in the pro- 
gramme are presumably of the ‘“ Dido” class, 
displacing 5450 tons. The absence of destroyers 
from the programme might cause concern but for 
the fact that at the present time forty of these 
vessels are building or authorised, the completion 
of which will give us fourteen modern flotillas: A 
year’s halt in this type of construction is therefore 
admissible. The inclusion of three submarines 
calls for no special comment, unless it be that the 
number might have been larger. A newcomer is the 
“repair and service vessel ’’ for the Fleet Air Arm. 
As the first of its type to appear in any navy, 
details of this vessel will be awaited with interest. 

As work is now proceeding on the programmes of 
1935 to 1937, inclusive, it is not surprising to find 
the large increase of £7,895,375 in the bill for new 
construction. The total sum absorbed by Vote 8, 
Shipbuilding, Repairs, Maintenance, &c., is 
£40,881,100, of which roughly half is accounted for 
by dockyard labour and material, and the 
remainder, £19,742.000, by contract work. The 
last figure is indicative of the benefits which are, 
very properly, accruing to the shipbuilding and 


ment plan. Another formidable increase is found 
in the cost of manning the Fleet. Last year the 
personnel was augmented by 11,000, and provision 
is now made for an additional 7000, bringing the 
total to 119,000. As might have been expected, 
this influx is throwing a heavy strain on the Navy’s 
training establishments, practically all of which are 
full to capacity. Recruiting for the Navy con- 
tinues to be satisfactory. The only existing 
shortage is confined to the artificer branches, and 
it is gratifying to learn from the Admiralty that 
the situation in this respect has greatly improved 
of late. For the rest, information we have received 
from the same source leaves no doubt that in all its 
material branches our naval rearmament is making 
satisfactory progress. Here and there a ship is 
behind schedule, but against this others are in 
advance of it, and the programme as a whole is well 
up to time table. Considering the difficulties 
created by the abnormal demand for steel and 
skilled labour, the Admiralty has every reason to 
be satisfied with what has been accomplished to 
date. A few miscellaneous points of interest merit 
attention. Reference has been made to the new 
4-5in. dual purpose gun, and it is understood that 
another gun of medium calibre has been evolved. 
As the Navy already possesses guns of 4in., 4-7in., 
and 5-5in. calibre it may be questioned whether the 
production of new marks between 4in. and Gin. is 
really necessary. That it must complicate ammu- 
nition supply seems evident. It is satisfactory to 
learn that urgent cases of shortage of steel for 
warships under construction have been met, 
thanks to the work of the liaison committee on 
steel supplies for the defence departments which 
was constituted last year. As is generally known, 
electric welding has come largely into use in naval 
construction. The minesweeper “Seagull’’ is 
completely welded as to structure, and the large 
aircraft carrier “Ark Royal” is reported to be 
nearly 70 per cent. welded. Additional electrical 
workshops are to be provided at Portsmouth to 
cope with the growing requirements of the Fleet, 
and a new shore establishment for mechanical 
training, to replace the hulk “Sultan,” is to be 
built at the same port. The vote for Naval Works 
at home and abroad shows the total cost of the new 
base at Singapore to be £11,542,000, though this 
does not include any expenditure on Army or Air 
Force establishments. In view of the formal 
opening of the graving dock last month many have 
assumed the base to be already in complete working 
order. That, however, is by no means the case, 
for £3,405.900 of the total sum provided for 
Singapore under Navy votes remains to be spent 
in this and subsequent years. 


Highways, Streets and Motorways. 


THE members of no less than seventeen institu- 
tions and other associations all interested in one 
or more facets of the great subject of “ Roads ” 
met together on March Ist at the Institution of 
Civil Engineers to discuss three papers on the 
planning, construction, and illumination of roads 
by Dr. Thomas Adams, Mr. C. L. Howard 
Humphreys, and Mr. L. J. Davies and Mr. G. 8 
Lucas. The very large attendance and the number 
of bodies concerned demonstrated that the subject 
has now assumed an importance which even as little 
as twenty years ago would have been deemed impos- 
sible by many people. In the short period between 
1918 and 1935 the number of vehicles licensed 
increased almost tenfold from 268,518 to 2,553,975. 
At the same time, the usage of roads by 
pedestrians and more particularly by cyclists 
has advanced correspondingly. Large sums have 
been spent annually on the maintenance of roads 
and their improvement to meet the demands made 
upon them. Yet in cities the congestion arising 
out of the annually increasing number of vehicles 
is becoming daily less tolerable and complete 
disorganisation during the busier hours has only 
been staved off by the improvement of the control 
of junctions and the creation of gyratory traffic 
systems at the more complicated intersections 
wherever the existing space or the arrangement 
of the streets has permitted. Whilst in the 
country, and in towns and cities, too, the symptom 
of the inability of the roads comfortably to 
accommodate the rapidly growing number of 
vehicles has been a rising tide of fatality and 
inj ry only rendered less disastrous, but not 
reduced, by the improvement of vehicle design, 
the effects of propaganda and restrictive legisla- 
tion and the attention paid to the elimination of 
certain points of observed danger. The number 
of new roads built with the intention of meeting 
the conditions has been small. 
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The improvement of a road system calls for 
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more than a study of traffic flow and safety alone. 
For roads are at least as essential to the well- 
being of a people as railways. By making possible 
a more frequent degree of human intercourse, by 
bringing into contact peoples once separated by 
some barrier difficult to surmount, they encourage 
the development of an increasing tolerance and 
civilisation, whether they be constructed to 
pacify the North-West Frontier of India or to 
reduce congestion in a large Western city. Few 
will disagree with Dr. Adams when he says in 
his paper “a properly conceived and intelligently 
planned road system is the most universally 
beneficial of all public works.’ But as to the 
means to be adopted to convert our present roads 
to the sort of system envisaged in that sentence 
many have been suggested, but none has received 
unqualified assent. Dr. Adams, himself, desires 
to encourage the development of a “ national 
system of new express roads as an addition to 
the system of existing tributary roads” and to 
maintain “‘a proper balance and _ reasonable 
fluidity between the two.” Mr. Howard 
Humphreys holds the opinion “ that a framework 
of motor roads adapted in their detailed charac- 
teristics for this country, but primarily designed 
for reasonably high-speed motor traffic, is necessary 
and should be begun.”” The British Road Federa- 
tion, which represents numerous bodies interested 
in the roads especially as arteries of transport, 
recommended not long since the construction 
of 2000 miles of motorways. On the other side, 
which received no expression at the meeting, are 
those who fear that new motorways might 
irretrievably degrade the amenities of the country- 
side through which they passed, who maintain 
that they will but provide an excuse for greater 
speed and thereby add to rather than subtract 
from the toll of accidents ; or, like the Ministry 
of Transport, appear to regard them as too 
expensive to justify their cost and to consider that 
the present roads can be made adequate for future 
needs by widening and general improvement. 
Only the last of these objections can, we believe, 
seriously be upheld. ‘‘ What,” asks Mr. Howard 
Humphreys, “can be more hideous than our 
fexisting] arterial roads, disfigured as they are 
with every conceivable form of vulgar advertise- 
ment?” Opinions differ as to the beauties 
of the German autobahnen, but they do indicate 
in parts that there is no need for arterial motor- 
ways to be ugly, straight gashes across the land- 
scape, and they are mercifully free from adver- 
tisements and other distractions. It would be, 
indeed, as Sir Charles Bressey said, a lamentable 
surrender if new roads were to be relegated 
to the dullest part of the landscape. As for the 
matter of speeding, it has been the observation 
of Sir Charles Bressey and Mr. Howard Humphreys, 
among many others, that on German and Italian 
motorways the usual speed of cars does not exceed 
50-55 m.p.h., although the tracks are constructed 
to suit much higher speeds. Only the attitude 
of the Ministry bears examination. Another 
quotation can be taken from Dr. Adam’s paper : 
“while Britain may envy Germany’s present 
road construction plans, no underestimate should 
be made of the values of the traditional methods 
of proceeding by gradual evolution in meeting 
new demands.” The Ministry appears to believe 
that our existing road system is as good, if not 
better, than that of any other country as to 
surfaces and in the number of secondary roads; 
can be so imvroved as to be adequate to meet all 
demands made upon it; and that a policy of piece- 
meal development will have the advantage of 
allowing elasticity to meet the possibility of 
changed requirements in the future. No direct 
evidence seems to be available as to which policy 
—building new or improving old highways— 
is likely to promote the greatest good at the 
least inconvenience and expense, and there is 
great need of some investigation to discover what 
transference of traffic from existing highwavs to 
the projected motorways might be expected to 
occur and to determine by how much it would 
still be necessary to improve the old roads after 
the new had been constructed. As John Burns 
said at the Arterial Roads Conference in 1913: 
“Roads are a costly business to make when new. 
But the most extravagant thing .. . is the widen- 
ing of roads that were made too narrow.” But 


if the “ extravagant thing ” must be done in anv 
case, is it necessary to add in as well the “ costly 
business ”’ of constructing new roads ? 

Arterial roads, if they are to be of service, must. 
be linked with the large cities which thev approach 
and, in consequence, their arrangement is inextric- 
ably entangled with town planning. For a large 


part of the practical value of the artery is wasted 
if to reach it from the city’s heart a vehicle must 
traverse mean narrow and congested streets ; 
or if the houses and industrial works that cling 
about the city are permitted to spread along itssides. 
That such conditions exist to-day can be ascribed 
to a lack of foresight, which, however excusable 
in the past, would now, as someone expressed it, 
be sinning against the light. Within large towns 
there is little agreement as to the means to be 
adopted to reduce congestion. We can never 
hope to make all streets wide boulevards on 
Continental models. Such special roads as those 
suggested reaching from St. Albans to Reigate 
and Egham to Dartford, or the two main thorough- 
fares, each 24 miles long, constructed as high- 
level streets in the central area suggested by 
C. S. Meik and Walter Beer as long ago as 1905, 
might perhaps be laid out in some such way at 
not too colossal an expense. But it is the numerous 
street crossings and junctions which are the chief 
causes ‘of congestion, because, as a speaker at the 
meeting pointed out, they can reduce the capacity 
of the road by as much as 75 per cent. Is it 
really possible to envisage a state of affairs in 
which the streets at all the more important cross- 
ings in London and other large cities will stand 
at different levels so that traffic will flow freely 
and continuously ? For some guidance as to the 
possibilities of improvement road engineers eagerly 
await the publication of the report on London by 
Sir Charles Bressey and Sir Edwin Lutyens. 
This work is already in the hands of the Ministry, 
and it is to be hoped that its publication will not 
be much longer delayed. 


Naval Constructors. 


In our issue of February 18th we published a 
large portion of an Admiralty pamphlet on the 
recruitment of Engineer Officers direct from the 
Universities, and commented upon it. There is 
another direction in which young technicians can 
find useful and profitable employment, whilst, at 
the same time, serving their country—which we 
are old-fashioned enough to regard as a laudable 
vocation. The Royal Corps of Naval Constructors 
is responsible for designing H.M. ships, for super- 
intending their construction, and attending to 
their repair and alteration, and additions to their 
hulls in service. A very high standard is required 
in men who are accepted for the Corps, but it is 
hardly necessary to say that the work is full of 
interest and varied in character. It will be seen, 
too, from particulars given on another page that 
the pay and prospects are good. There are not 
many vacancies a year—for the moment six—and 
the candidates are drawn from shipwright and 
other apprentices in the Roval dockyards, from 
Keyham, from private shipyards, from the 
Universities. The last-named appointments are 
of particular interest because whilst in the other 
cases the men may be assumed to have decided 
to make shipbuilding their careers, in the case of 
University graduates thev offer openings to men 
who may not have yet made up their minds. Only 
two University men are taken in any one year in 
normal circumstances. Entrance to the Corps, 
health. and so on, heing satisfactory, depends solely 
mnon the candidate’s success in the Final Honours 
Examination, and practical training in naval 
architecture is not called for. On entrv. eighteen 
months are spent at Devonport Dockvard on 
vractical training, six months at sea follow, and 
then a two years’ course at the Roval Naval 
College, Greenwich. The young officers rank as 
Constructor Lieutenants and are paid at the rate 
of 13s. 6d. a day, with certain allowances. Whilst 
ashore thev are quartered in the Roval Naval 
Barracks. This is certainlv an attractive alter- 
native to the course followed by those who leave 
the Universitv to serve a three-vear apprentice- 
shin in engineering works or shivvards. It has. 
furthermore. the advantage that it means nerma- 
nent occunation and a Civil Service pension of 
one-eightieth of the salarv on retirement for everv 
vear of pensionable service, subject to a maximum 
of fortv-eichtieths. Civil servants normally retire 
at sixtv and entrants to the Corps should, in most, 
eases. be able to obtain the maximum pension. 
observing that the pensionahle neriod includes the 
nerind of training. In addition to the nension. 
eivi] servants receive a lumn sum gratuity of three- 
aightieths of their salarv at the time of retirement. 
for everv vear of pensionahle service. subject to a 
maximum of one and a-half times the salarv on 
ratirement. Two University men entered the 
Corps last autumn, and we have little doubt that 





there will be many applicants for the two vacancies 





for graduates which will occur this year. We may 
add that a full explanatory pamphlet—from which 
the notes on page 289 are extracted—can be 
obtained on application to the Naval Construction 
Department, Admiralty, Whitehall. 
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Garcke’s Manual of Electrical Undertakings and Directory 
of Officials, 1938. London: The Electrical Press, Ltd. 
Price 37s. 6d.—The fortieth annual issue of Garcke’s 
Manual of Electrical Undertakings contains financial, 
technical, commercial, and general information relating 
to approximately 3240 electrical undertakings, against 
200 when the volume was first published in 1896, The 
information is classified under progress of the year and 
statistical analysis, electric supply and traction, manu. 
facturing and miscellaneous, Dominions and British 
Possessions, Directory, and electrical contractors in the 
United Kingdom, Directory of directors and officials. 
In the progress section is given a statistical analysis of 
the aggregate capital invested in the various branches of 
the industry, and the rates of dividend and interest paid 
on capital issued, as well as comparative and compre- 
hensive statistics covering the working of electric supply 
and traction undertakings. The statistics provide an 
epitome of the “ manual ”’ records, and of the industry’s 
progress from 1896 to the present time. The three follow- 
ing sections contain a record of electrical companies 
formed under the joint stock Acts, and of electrical uader- 
takings belonging to local authorities in the United King- 
dom, and of electrical undertakings in all British Dominions 
and Possessions. In the contractors’ section are given the 
names and addresses of approximately 6000 electrical 
contractors, including those on the National Register and 
members of the Electrical Contractors’ Association. The 
section also serves the purpose of providing an index to the 
cities, boroughs, urban districts, and principal villages in 
rural areas where electricity supply is available, giving the 
name of the supply undertaking, the voltage of supply. 
and information regarding show-rooms and service facilities. 
No fewer than 12,250 names and addresses are given in the 
directory section, all of which have been verified. These 
include chairmen, directors, managers, secretaries, engi 
neers, and officials of electrical undertakings, as well as 
members and associate members of the Institution of 
Electrical Engineers. The buyers’ guide is composed of 
the names of advertisers in the manual arranged in a 
classified form. Maps in the volume include one of the 
supply areas of authorised undertakers of “ electricity 
districts’ determined by the Electricity Commissioners. 
There is also a map of electrified railways and one showing 
the London traffic areas. 





Vibration Problems in Engineering. Second edition. By 
8S. Timoshenko. London: Constable and Co., Ltd., 10, 
Orange-street, W.C.2. Price 24s. net.—This book was 
first printed in 1928, and in preparing the new edition the 
author has not only brought the information up to date, 
but has included much new material. The first part has 
been entirely rewritten and enlarged and a number of 
problems with their answers included. Amongst the 
additions to this edition are the following :—A discussion 
on forced vibration with non-proportional damping; an 
article on self-excited vibration; a general discussion of 
the equation of vibratory motion of systems with variable 
spring characteristics; systems with viscous damping ; 
an article on stability of motion with application in study- 
inz vibration of a governor of a steam engine; and an 
article on the theory of damping vibration absorbers. 
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Price 12f. net. 
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Ph.D. London: Chapman and Hall, Ltd., 11, Henrietta- 
street, W.C.2. Price 25s. net. 
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London : Oxford University Press, Amen House, Warwick- 
square, E.C.4. Price 12s. 6d. net. 
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By G. W. Stubbings, B.Sc. London: Chapman and 
Hall, Ltd., 11, Henrietta-street, W.C.2. Price 15s. net. 


Workman’s Compensation Acts, 1925-1934. By W. 
Addington Willis, C.B.E. London: Butterworth and 
Co. (Publishers), Ltd., Bell-yard, W.C.2. Price 20s. net. 


The Fine Structure of Matter: Part 2, Molecular 
Polarisation. By C. H. Douglas Clark, D.Sc. London: 
Chapman and Hall, Ltd., 11, Henrietta-street, W.C.2. 
Price 15s. net. 
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High Supercharging in a C.J. Engine. 


(Continued from page 241, 


By C. W. R. 


Series II. 

TJ\HIS series of experiments differs from the first 
in that the maximum cylinder pressure was 
limited by injection timing to 1200 lb. per square 
inch at the definite exhaust limit, termed Std. M.D., 
already referred to. No other conditions were altered. 
Thus the swirl ratio can be taken to be the same as 
for Series I. 
Series II (a): Effect of Intake Pressure on Per- 
formance with a Constant Intake Temperature of 
150 deg. Cent.—The optimum nozzle sizes found for 
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Fic. 10- Effect of Intake Pressure on Output and Efficiency. 
Series II.—C.R. 6-8:1; P. maximum; 1200 lb. per square 
inch; fuel, Shell Diesel, S.G. 0-865, at 15 deg. Cent., 
1500 r.p.m.; injector nozzle up to 3-0 LP., 0-035in. 
0-035in.; injector nozzle, above 3-0 I.P,, 0-040in. 
0-040in. Intake Temperature 150 deg. Cent. 


these conditions were 0-035in. by 0-035in. for intake 
pressures up to 3-0 atmospheres abs., and above 
3-0 atmospheres abs. 0-040in. by 0-040in. 

Figs. 10 and 11 graphically express the results. 
Dealing with the summary curve, Fig. 10, it will be 
noticed that with the limited maximum pressure of 
1200 lb. per square inch, the I.M.P. at the Std. M.D. 
exhaust falls away from the theoretical relationship 
at an J.P. of 2-5 atmospheres abs. as the cycle more 
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FIG. 11—Comparative Consumption Load Curves at Various 
Intake Pressures ; Constant Conditions for all Loops. 
Series IJ.—-C.R.=6-8:1; L.T., 150 deg. Cent.; P. maximum, 
1200 lb. per square inch at std. M.D.; 1500 r.p.m. 
Static injection timing = 42 deg. E ; F.M.E. P.=20 Ib. per square 


inch; 45in. Hg.; boost, 2-5 atmos. abs.; 0-035in. 
0-036in. injector. 

Static injection timing=28 deg. E; F.M.E.P.=17]b. per 
square inch; 60in. Hg. boost, 3-0 atmos. abs.; 0-035in. 


x 0- 035in. injector. 

Static injection timing = 22 deg. E,; F.M.E.P.= 15 lb. per square 
inch ; 75in. Hg.; boost, 3- 6 atmos, abs,; .; 0-040in. x 0-040in. 
injector. 

Static injection timing=17 deg. E.; 
square inch; 90in, Hg.; boost, 
x 0-040in. injector, 


F.M.E.P. =12 lb. per 
40 atmos. abs. 0-040in. 


i 
nearly approaches the constant pressure cycle. In 


Series I the I.M.P. fell away at 2-75 atmospheres abs. 
After the departure, the two curves appear to be 





* On the technical staff of Ricardo and Co. (1927), Ltd., 


Series LI.—R 


with I.P., as shown in Fig. 11. 
the injection advances are recorded. 


Performance 
3-5 atmospheres abs.—A more complete curve, 
Fig. 12, shows the effect of temperature in this series. 
Again, the power at the Std. M.D. closely follows the 


with increase in intake temperature ; 
is 88 per cent. of the Std. M.D. value at 200 deg. 
Cent., and is 83-5 per cent. at 100 deg. Cent. I.T. 


Il. 
March 4th.) 


parallel to one another, The two curves of the power 
output should coincide when the maximum pressures 
are the same, i.e., 1200 lb. per square inch, which is 
at an I.P. of 3-15 atmospheres abs.; actually they 
do not. With the limited maximum pressures the 
curve is 1-25 per cent. higher with a lower exhaust 
limit than in Series I. This can only be accounted 
for by achange of engine condition over along period of 
time, possibly owing to a heavier oil consumption 
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Fic. 12—-C.R. 6-8; Bosch Pump, 10 mm. 


Conditions common to all intake temps.: 
Intake pressure, 3-5 atms. abs. 
Maximum cylinder pressure maintained at 1200 lb. per 
square inch at the Std. M.D. exhaust. 
Flame Plate -040in. x -040in. 
Figures not corrected for positive pressure on suction ‘stroke. 
‘1.M,E.P.” = B.M.E.P,+F.M.E.P. 
Fuel, Shel] Diesel, 8.G. 0-865 at 15 deg. Cent. 
[.M.P. 204/LT. abs. 


x 15 mm. 


Oil, Aero Shell. 


in this series, which would possibly reduce the 
mechanical losses of the engine when under load. 
The curve of J.V. exhaust limits lies practically 
parallel with that of the Std. M.D. values over the 
intake pressure range. 

Fuel consumptions appear to deteriorate with’ an 
increase in I.P., and judging from the shape of the 
indicator diagrams, see Fig. 13, this would be expected. 
The range of consumption load curves increases 
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Fic. 13—Jndicator Diagrams at Various Intake Pressures. 


=6-8; P maximum= 1200 lb. per square inch ; 
r.p.m.= 1500; I.T.=150 deg. Cent. 
On the same graph 


Series II (b): Effect of Intake Temperature on 
with a Constant Intake Pressure of 


nverse square root law. 
The shape of the consumption load curve improves 
the J.V. point 


The brake fuel consumptions at the J.V. exhaust 







There is, however, a definite improvement in minimum 
consumption, as would be expected. 

With increasing temperature a slight increase in 
advance was necessary, in order to keep P. Max. 
constant at 1200 lb. per square inch. 

Combustion Phenomena.—A typical set of indicator 
diagrams which were taken at the Std. M.D. limit are 
reproduced in Fig. 13 for 2-5, 3-0, 3:5, and 4-0 
atmospheres abs. I.P., and data taken from these 
diagrams produce the summary curves, Fig. 14. 
No difficulty was experienced in obtaining diagrams, 
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Fic. 14—Lffect of Intake Pressure on Combustion at Std. M.D. 
Output. 
Series II.—C.R., 6-8:1; P. maximum, 1200 lb. per square 
inch ; 150 deg. Cent. I.T.; 1500 r.p.m. 


which assisted in giving a more accurate determina- 
tion of the delay period. 

The injection delay was obtained stroboscopically, 
with the injector spraying against the fly-wheel, 
whilst the engine was motoring. The interval, 
9-5 crank degrees, may appear to be rather long ; 
it may, however, be explained by the greater fuel 
pipe length. 

The speed of combustion, as shown by the ignition 
delay, decreases with I.P., tending to flatten out 
above 3-5 atmospheres abs. 

The duration of the main combustion period up to 
the peak of the diagram is practically constant over 
the over I.P. range. 

Limiting operations conditicns were not explored 
in Series IT. 

The average lubricating oil consumption was heavier 
during this series, and was 1-35 pints per hour, 
corresponding to 0-033 pint per I.H.P. per hour at 
250 Ib. per square inch I.M.P. 


Series III. 


The compression ratio was increased to 10-0: 1 
in this series, and as in Series II the maximum cylinder 
pressure was limited to 1200 Ib. per square inch at 
the Std. M.D. exhaust conditions. 

Series III (a): Swirl Measurements.—With this 
head, the dimensions of the “‘ Vortex ’’ combustion 
chamber and the position of the fuel injector were in 
the same relationship as in the previous 6-8: 1 C.R. 
combustion chamber. 

The swirl rate was designed to be the same as in the 
lower ratio chamber, when the air charge was at the 
same charge density at the end of the compression 
stroke. Very conveniently the swirl ratio was the 
same (see Table I below), without the need of any 
swirl promoting “ baffles” in the inlet ports. 


TABLE I. 

Swirl speed, Swirl ratio, 

C.R. P,/P,. r.p.m. N/n. 

10-0:1. . 1-0 14,900 9-9 

OOS OR ioc) ee Xn. 14,900 - 8-9 
N.B.—P,/P, is the ratio of blower outlet to intake 

pressure. 

Limiis of Intake Pressure Range.—These were 


determined by preliminary trials, as follows :— 


(a) The ‘ lower limit ” (1-75 atmospheres abs.) 
was that intake pressure below which the desired 
peak pressure (1200Ib. per square inch) could 
not be obtained without exceeding the optimum 
injection timing. This condition represents the 
nearest practicable approach to a constant volume 
cycle. 

(b) The “ upper limit ” (3-75 atmospheres abs.) 
was that I.P. with which the compression pressure, 
when firing, was 1200 lb. per square inch, thus 
giving a more or less constant pressure cycle, 
Indicator diagrams for these two conditions, and 
for an intermediate intake pressure, are shown in 
Fig. 18 on page 282. 

Series III (b): Effect on Intake Pressure on Per- 


formance with a Constant Intake Temperature of 


150 Deg. Cent.—The results are shown in Fig. 15 in 
the form of consumption load curves. Again pre- 
liminary tests determining the optimum nozzle sizes 








Shoreham. 





imits are practically constant over the I.T. range. 





showed that with this combustion chamber up to 
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3-12 atmospheres abs. I.P. the 0-035in. by 0-035in. 
nozzle was best. Above 3-12 atmospheres abs. I.P. 
the 0-046in. by 0-046in. nozzle, a —58 per cent. 
increase in area, gave slightly better results. The 
performance of the engine was on the whole fairly 
insensitive to variations in nozzle size. 

The main points of interest are shown on the 
summaty curve, Fig. 16. With the limited maximum 
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THE ENGINEER” 
Fic. 15—Comparative Consumption Load Curves at Various 
Intake Pressures. Constant Conditions for all Loops. 
Serres III.—C.R.=10-0:1; LT., 150 deg. Cent.; P. maximum, 
1200 Ib. per square inch at Std. M.D.; 1500 r.p.m. 
Static injection timing= 39-5 deg. E.; F.M.E.P.=34-70 lb. per 
square inch; 22-din. Hg boost, 1-75 atmos. abs. 0-035in., 
< 0-035in. injector. 
Static injection timing= 20-0 deg. E.; F.M.E.P.= 29-45 lb. per 
square inch; 45in. Hg boost, 2-50 atmos. abs., 0-035in. 
< 0-035in. injector. 
Static injection timing= 14-5 deg. E.; F.M.E.P.= 24-80 lb. per 
square inch ; 82-5in. Hg. boost, 3-75 atmos. abs., 0-046in. 
by 0-046in. injector. 


pressure, as was the case in Series II, the indicated 
output does not follow the theoretical relationship, 


LMP. << (p-3). 


Referring back to Series II, which compares with 
this series for conditions other than compression 
ratio, it will be noticed that with this C.R. of 10-0: 1 
the output is lower by nearly 17 per cent. at 3-75 
atmospheres I.P. than in Series II. This 


abs. is 
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THE ENGINE 
Fic. 16—Effect of Intake Pressure on Indicated Output and 
Fuel Consumption. 


Serres L11.—Intake temperature, 150 deg. Cent.; P. maximum, 
1200 lb. per square inch; C.R., 10-0:1; fuel, Shell 


Diesel oil, S.G. at 15 deg. Cent.=0-865; 1500 r.p.m.; 

injector nozzle diameter up to 3-12 I.P.=0-035in. x 

0-035in.; injector nozzle above 3-12 I.P.=0-046in. 
0-046in. 


probably due in part to the characteristics of the 
‘“* Vortex ’’ chamber employed, i.e., inability of the 
fuel to reach the air outside the combustion 
chamber proper when operating on the constant 
pressure cycle, and in part to the smaller total volume 
of the cylinder. 

In the case of the higher compression ratio the 
proportion of air outside the chamber proper is 
14 per cent. of the total clearance volume, whilst 
in the lower ratio chamber this value is only 9 per 
cent. of the total clearance volume, owing to. the 
larger volume of the combustion chamber. It might 
be added here that the piston/head clearance was 
)-085in. for all three series. 

Fuel consumptions, as would be expected, are 
appreciably lower with the 10-0:1 C.R. head, as 
will be seen by comparing the summary curves, 
Figs. 11 and 15. The indicated thermal efficiency is 


practically constant over the I.P. range shown in 


sumption load curves in the same figure are interesting 
in that they show an increasing range with J.P. 
Series III (c): Effect of Intake Temperature on 
Performance with a Constant Intake Pressure of 
2-5 Atmospheres Abs.—This is shown in the summary 
curve, Fig. 17. Here again thé empirical law for 
petrol engines is closely followed. As in the previous 
series, combustion improves with increase of tem- 
perature. At 100 deg. Cent. the J.V. limit is 81 per 
cent. of the Std. M.D. value, whilst this becomes 
86-5 per cent. at a temperature of 200 deg. Cent. 
There is little change in the brake fuel consumptions 
over the temperature range, the indicated consump- 
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Fic. 17—Effect of Intake Temperature with Constant Intake 


Pressure. 
Series IfI.—C.R.=10-0; P. maximum -=-1200 lb. per square 
inch (at St. M.D. exh.); 1500 r.p.m.; P.=2°-5 


atms. abs.; fuel, Shell Diesel oil, S.G. 0-87 at 15 deg. Cent., 
L.C.V. 18,100 B.Th.U. per lb.; figures not corrected for 
positive pressure on induction stroke ; ‘* I.M.E.P.”=B.M.P. 
+F.M.P. (29-5 lb. per square inch) ; Bosch pump P.F.I.C.; 
plunger bore, 10 mm., stroke 15 mm.; open hole injector, 
0-035in. diameter, 0-035in. length. 


tion at 75 per cent. of the Std. M.D. I.M.P. shows a 
decided fall, which is probably due to the fact that 
with the reduced charge weight and constant peak 
pressure the proportion of constant volume com- 
bustion becomes greater. 

No change in injection timing was required in 
order to keep the maximum pressures constant. 

Combustion Phenomena.—Examples of indicator 
diagrams are shown in Fig. 18, and data from these 
diagrams are summarised in Fig. 19. From this 
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Fic. 18—ZJndicator Diagrams at Various Intake Pressures. 
C.R.=10-0; P. maximum, 1200Ib. per square inch; 1500 


r.p.m. 
A, Intake pressure = 1-75 atmos. abs., 163 B.M.P. lb. per square 


inch. 

B, Intake pressure = 2-5 atmos. abs., 222 B.M.P. lb. per square 
inch. 

C, Intake pressure = 3-75 atmos. abs., 270 B.M.P. lb. per square 
inch. 


curve it seems that speed of combustion increases 
from 1-75 up to 3-0 atmospheres abs. I.P.; above 
3-0 atmospheres the rate then slows down again as 
the constant pressure cycle is approached. 

The main combustion period, i.e., the interval 
between the start of the pressure rise to the peak of 
the diagram, tends to decrease with increase of I.P. 
At 1-75 atmospheres abs. it occupies 16 crank degrees 
and only 8 crank degrees at 3-75 atmospheres abs. 


obtained stroboscopically has been assumed from 
Series ITI, since conditions were the same for both. 
Series III (ce): Effect of Intake Pressure on Heat 
Losses to the Cooling Water with a Constant Intake 
Temperature of 150 Deg. Cent.—Heat losses to the 
cooling water, including both cylinder barrel and 
head, were taken over the load ranges at each I.P. 
The results are not reproduced here, but in their 
general form specific heat losses reached a minimum 




































T T ] 50 
Peak of Diagram | 
t- | aaa 
1 | 
ae Es eeeee! Peers ets ie 140 
ie a 'Main Combustion Period _| 
Start of Pressure up to Peak of Diagram 
Rise Approx \ | 





FS 


Delay-Crank Deg After Static Start of Injection 


a Delay 


Pa 2 











= 
=~ 
Ss 





Actual Start of Injection 


a) eae E 
| ‘njection Delay 


i 


3 
































0 





0 1 4 


2 
THE ENGINEER Intake Pressure Atms. Abs. R 
Fic. 19—-Effect of Intake Pressure on Combustion at Std. M.D. 


Serres III.—C.R., 10:0: 1; P. maximum, 1200 Ib. per square 
inch ; 150 deg. Cent., I.T.; 1500 r.p.m. 


at approximately 80 per cent. of the Std. M.D. value, 
thereafter rising to the Std. M.D. limit. Summary 
curves of these two points over the intake pressure 
range are to be seen in Fig. 20, both showing a marked 
decrease with increase in I.P. owing to the increasing 
B.M.E.P. 

When expressed in terms of B.H.P. the gross losses 
tend to rise with I.P. owing primarily to the increasing 
charge density, and secondly to the increasing swirl 
rate and consequent “scrubbing” action on the 
cooled surfaces. 

Limiting Operating Conditions._—Limiting operating 
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Fic. 20—Effect of Boost Pressure on Heat to Cooling Water. 


C.R.=10:0; P. maximum=1200lb. per square inch at 
St. M.D. torque; air intake temperature, 150 deg. 
Cent.; water inlet, 11 deg. Cent., outlet 50 deg. Cent.:; 
no correction for heat loss from outside of engine. 


lubricating oil consumption in this series averaged 
1-55 pints per hour, equivalent to 0-038 pint per 
I.H.P. per hour at 250 Ib. per square inch I.M.P. 


CONCLUSIONS. 


Effect of Intake Pressure on Swirl Rate with Room 
Induction Temperature.—The swirl rate increases with 
intake pressure. At 1-0 atmosphere abs. the ratio of 
vane speed divided by engine speed (N/n) was 
7°75 : 1, and at 2-0 atmospheres abs. N/n was 
raised to 10:25 : 1 with the 6:8:10C.R. head. The 
swirl ratio with the 10-0: 1 head was measured at 
atmospheric intake pressure and was found to be 
9-90: 1. 

Past experience with other engines employing the 
“Vortex ’’ combustion chamber has suggested that 
a swirl ratio of not less than 9-50: 1 is desirable with 
normal aspiration, from both power output and 








under these conditions. The brake con- 
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The same injection delay of 9-5 crank degrees 


efficiency points of view. Also that swirl require- 











Maron 11, 1938 


THE ENGINEER 


283 








ments are increased when supercharging. At 
1-5 atmospheres abs. the optimum swirl ratio at this 
pressure is increased to between Ll and 12-0: 1. 
These effects were not investigated at the time on 
this particular engine. As a result the performance at 
both compression ratios was probably impaired, more 
so with the 6-80: 1 C.R. head, which has a lower 
initial swirl rate, owing to the larger diameter of its 
combustion chamber. 

Effect of Intake Pressure on Power Output with a 
Constant Intake Temperature of 150 Deg. Cent.— 
Fig. 21 is a complete summary curve showing the 
three series. They indicate :— 


(a) ‘That in Series I with the maximum cylinder 
pressure equal to 2:1 times the compression pres- 
sure, the indicated power output is proportional 


to the formula Lae up to 2:75 atmospheres 


R 
abs.; above this pressure the output departs from 
the above relationship owing possibly to insufficient 
rate of injection. 

(6) That in Series II with the maximum pressures 
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FiG. 21 —Effect of Intake Pressure on Output and Efficiency. 
1500 r.p.m.; I.T., 150 deg. Cent. 

Curve A, Series 1.—R=6-8, maximum cylinder pressure = 2-1 
< compression pressure. 

Curve B, Series I1.—R=6-8, maximum cylinder pressure 
= 1200 Ib. per square inch. 

Curve C, Series III.—R=10-0, maximum cylinder pressure 
== 1200 Ib. per square inch. 


maintained constant, the output curve above 2:5 
atmospheres abs. does not follow the theoretical 


I 
I.M.P.o<P R’ 
parallel to the Series I curve. Again, rate of injec- 
tion may have some influence on these results. 

It is interesting to record that under these con- 
ditions a B.M.E.P. of 340 Ib. per square inch was 
obtained at 4-0 atmospheres abs. I.P. and 150 deg. 
Cent. 1.T. at the Std. M.D. exhaust, some 3 to 4 per 
cent. below the absolute maximum output. 

At an I.P. of 3-15 atmospheres abs., where the 
maximum cylinder pressures are 1200 lb. per square 
inch both for Series I and II, the power outputs 
should be roughly the same. Actually the output 
in Series I should be some 3 per cent. higher than 
that obtained in Series II, because of the different 
exhaust limits. It will be seen that the output 
recorded in Series I is 1-25 per cent. lower than in 
Series II. This can only be accounted for by an 
engine change over a long period of time, or 
possibly by the influence of oil consumption on 
mechanical losses. The oil consumption in Series IT 
was 0-55 pint per hour greater than in Series I. 

(c) In Series ITI the empirical law I.M.P.cc 


relationship, but lies practically 


I 
) 
. R 
explored. The change in shape of the indicator 
diagram is probably the main reason for this, 
although rate of injection might have some influ- 
ence above 2-75 atmospheres abs., where the 
indicated outputs in Series I and IL departed 
from the theoretical relationship. The indicated 
output with this C.R., 10-0: 1, was 17 per cent. 
lower at 3-75 atmospheres abs. than with the 
lower ratio head under similar conditions. The 
two curves, it will be seen, show a greater differ- 
ence at the higher than at the lower I.P. The 
inferior performance with this head, 10-0: 1 C.R., 
is probably due to the ‘“ Vortex’ combustion 
chamber used in these experiments being unsuit- 
able for the constant pressure cycle, owing to the 
inability of the fuel to reach the air outside the 
combustion chamber proper. 
With the higher ratio head, actually 5 per cent. 
by volume more air is outside the combustion 


is not followed over the pressure range 





chamber proper than at the lower compression 
ratio, owing to the difference in combustion 
chamber volumes. 

A shallow “ Vortex ” combustion chamber whose 
diameter divided by height proportions are 8: 1, 
would have been better suited to the conditions. 
The existing design, however, would not permit 
the use of this type of combustion chamber. It 
might be added that the standard ‘ Vortex” 
head used throughout these series of experiments 
gave a ratio of diameter divided by height equal 
to 1-05: 1. 


Effect of Intake Pressure on Fuel Consumption with 
a Constant Intake Temperature of 150 deg. Cent.—At 
the J.V. exhaust limit the indicated fuel consumption 
in Series I decreases rapidly with increase of I.P. 
up to 2-5 atmospheres abs.; after this pressure the 
curve tends to flatten off, with an inclination to rise 
above 3-0 atmospheres abs. The fuel consumption 
below 2-5 atmospheres is probably affected by poor 
combustion. 

In both Series IT and III, indicated fuel consump- 
tions at the J.V. exhaust limit rise with increase in 
I.P., which is in accordance with theory, i.e., flatter 
diagram at high I.P. A 15 per cent. improvement in 
consumption is shown by the higher compression 
ratio head at 3-5 atmospheres abs., but at 2-5 atmo- 
spheres this is reduced to 7 per cent. This statement, 
however, is not im accordance with theory, since the 
difference should diminish with the higher I.P. 
Some improvement, of course, should be realised with 
the higher ratio head. 

From the consumption load curves for Series IT 
and ITT, it will be seen that the load range over which 
the engine will run satisfactorily increases with I.P. 

Effect of Intake Pressure on Combustion Ph 
with a Constant Intake Temperature of 150 deg. Cent.— 
In all three series ignition delay rapidly decreases 
with I.P. up to 2-5 atmospheres abs., flattening off 
above this pressure. In Series IIf only does it rise 
again, namely, at 3-75 atmospheres, which is no 
doubt due to the constant pressure conditions of 
combustion at this intake pressure. If the indicator 
diagram he studied at this pressure, it will be observed 
that the compression pressure after reaching its 
maximum value falls away nearly 100 lb. per square 
before combustion noticeably commences. 

Both for Series I and IT the main combustion period 
up to the peak of the diagram remains practically 
constant over the I.P. range. In Series III, however, 
the period is reduced, and this reduction is more 
pronounced above 3-0 atmospheres, probably due 
to an increasing proportion of the combustion process 
occurring on the expansion stroke as the I.P. is raised. 

The injection and the combustion processes from 
the static start of injection te the peak of the indicator 
diagram at 3-15 atmospheres, where P. Max. is 
1200 Ib. per square inch for all three series, are com- 
pleted in :— 





Series I: 45 crank degrees (extrapolated). 
Series II: 44 
Series III: 35-5 


Effect of Intake Pressure on Heat Losses to the 
Cooling Water with a Constant Intake Temperature of 
150 deg. Cent.— These were only taken during 
Series IIT. Over the load range explored, specific 
heat losses in terms of B.H.P. are at a minimum 
value at approximately 80 per cent. of the Std. M.D., 
rising on either side with an increase or a decrease 
in load factor. 

Specific heat losses at the Std. M.D. limit and at 
80 per cent. of the Std. M.D. limit fall rapidly with 
increase in I.P., due to the increase in B.M.E.P. At 
the Std. M.D. limit the heat to the cooling water 
falls from 100 per cent. to 77 per cent. of the B.H.P., 
with an increase of I.P. from 2-0-3-5 atmospheres 
abs. the increase in B.M.E.P. was 60 lb. per square 
inch. Expressed in terms of B.H.P., the gross heat 
losses tend to increase with I.P., as might be expected, 
because of the density effect ; and secondly, the rising 
swirl rate, the latter resulting in increased “ scrub- 
bing ” of the cooled surfaces. 

Effect of Intake Temperature on Limiting Operating 
Conditions over the Intake Pressure Range.—This 
experiment was only carried out for Series I. The 
results are interesting, in that they show at 2-0 
atmospheres abs. I.P. an I.T. of 156 deg. Cent. was 
demanded for steady running without misfiring, 
whilst at 4-0 atmospheres abs. the temperature could 
be reduced to 109 deg. Cent. The load factor in each 
case was 15 per cent. of the absolute maximum I.M.P, 

There was little difference in the results in the two 
nozzle sizes tried, namely, the 0-035in. by 0-035in. 
and the 0-040in. by 0-040in. 

Effect of Intake Temperature on Power Output at a 
Constant Intake Pressure.—In all series the power 
output falls off with I.T., closely following empirical 
inverse square root law, I.M.P. <+/I.T. abs., which 
the petrol engine generally obeys. This fact is rather 
surprising, since normally aspirated ‘* Vortex” 
compression-ignition engines usually vary as the 
—0-75 power, whilst engines employing the 
““Comet ”’ type of combustion chamber vary as the 
—0-65 to —0-70 power. 

Raising the intake temperature appears to improve 
the combustion, as the J.V. exhaust limit approaches 
either the absolute maximum power in Series I. 





or the Std. M.D. limit in Series II and III. This is 


shown in Table IT below :— 
Tasce If. 


I.T. 100 deg. Cent. 
J.V.=76 per cent. 


1.T. 200 deg. Cent. 
J.V.=85 per cent. 


Series. 
I (2-5 atmospheres 


abs.) of Max. of Max. 
II (3-5 atmospheres J.V.=83-5 per J.V.=88 per cent 
abs.) cent. of Std. of Std. M.D. 
M.D. 
III (2-5 atmospheres J.V.=81 percent. J.V.=86-5 per 
abs.) - of Std. M.D. cent. of Std. 
M.D. 


An improvement in the shape of the “ heel”’ of 
the consumption load curve was also quite marked 
between these temperature limits. That was to be 
expected from the above table. 

Effect of Intake Temperature on Fuel Consumption 
with a Constant Intake Pressure.—Series I (2-5 
atmospheres abs.) : indicated fuel consumptions at 
the J.V. limit are practically constant over the 
temperature range. 

Series II (3-5 atmospheres abs.): (a) J.V. brake 
consumptions, almost unaffected by temperature ; 
(6) minimum brake consumptions improve with 
increase of temperature ; (c) indicated consumptions 
at 75 per cent. of the Std. M.D. output decrease 
with L.T. 

Series III (2-5 atmospheres abs.) : (a) little change 
in either the J.V. exhaust limit or the minimum 
brake consumptions with increase of I.T. (the latter 
is difficult to explain); (b) indicated consumptions 
at 75 per cent. of the Std. M.D. output decreases 
with I.T. 


MECHANICAL. 


Generally speaking, no serious mechanical trouble 
due to supercharging in itself was experienced through- 
out the whole series of experiments. Ring sticking 
was more troublesome with the high ratio head, owing 
possibly to a higher absolute swirl ratio, thus resulting 
in a greater heat loss to the head; at the time this 
was overcome by the addition of a cing sticking 
inhibitor in solution with the lubricating oil. In the 
light of present knowledge with taper section piston 
rings, ring sticking is no longer an obstacle. 
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SIXTY YEARS AGO. 


THE employment of convict labour on Goverument 
undertakings such as the construction of dockyards and 
the building of warships was at one time common in this 
and other countries. To-day convict labour is employed 
on the production of Post Office mail bags and on similar 
work of a minor character. If any attempt were made to 
use it competitively, employers’ federations and trades 
unions alike would doubtlessly join forces: against it. 
Sixty years ago, however, public feeling on the subject 
was still tolerant, as is evidenced by a report regarding the 
employment of convict labour in America, which we 
published in our issue of March 8th, 1878, and by our 
comments upon it. In those days Perry and Co., of 
Chicago, were among the leading manufacturers of stoves 
in the United States. For long, however, they had been 
the victims of “‘ galling despotism” on the part of the 
Moulders’ Union, and had been compelled, on pain of 
having their works closed by a strike, to pay wages 25 to 
50 per cent. higher than those current elsewhere. Further, 
the Union dictated to the firm on the subject of whom it 
should and should not employ. It claimed to have lost 
much valuable business as a consequence of the Union’s 
interference and put forth a plea that it was compelled 
to charge the public “‘ war prices ” for its stoves. To free 
itself from the tyranny of the Union, the company entered 
into a five-year contract with the prison authorities of 
the State of New York under which it was to be furnished 
with 900 convicts to do such work in its shops as would be 
required of them. The firm’s rivals in business seem to 
have been taken by surprise by its action. They pro- 
tested vigorously and through their Association warned 
the. public not to purchase Messrs. Perry’s stoves. 
Reviewing the merits of the question, we remarked that 
the arrangement relieved the State of a burden, and gave 
the public the benefit of cheaper articles. We inferred 
that the advantage secured by Messrs. Perry might 
equally well have been secured by any of their rivals, 
had they displayed the same enterprise. Justice, we 
thought, would be served if it were agreed that at the 
expiry of the contract it should be renewed with other 
firms in rotation, so that no one firm would enjoy its 
benefits in perpetuity. . . . In the same issue we read of the 
launch from Denny’s yard at Dumbarton of the steam 
yacht ‘‘ Glasgow.” She had been built to the order of the 
Sultan of Zanzibar, and was designed to carry seven guns 
on each side and a chase gun on the forecastle. She was 
to be commanded by officers from the British Navy, and 
it was expected that the British Government, assured of 
the good intentions of the Sultan, would present him with 
the armament of the ship. She was to be used for the 
suppression of the slave trade. 
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On Wednesday, March 2nd, the new factory and 
administrative buildings of Steel Ceilings, Ltd., at Hayes, 
Middlesex, were officially opened by Sir Harold Bellman. 

This firm has for many years been engaged in the pro- 
duction of ‘‘ Lewis ” dovetailed steel sheeting and decora- 
tive steel ceilings and tiles. The sheeting consists of flat 
steel sheets which are folded into a series of dovetail 
sections. This method of dovetailing, in addition to 
imparting rigidity tc the sheets, gives a positive grip 
for plaster or concrete. These sheets have a wide variety 
of uses for floors, walls, partitions, ceilings, &e., and they 
are also made up into floor and roof units, comprising two 
sheets between which are welded rigid spacing channels 
and tie bars. One of these units being assembled on a 
spot welding machine may be seen in the illustration on 
page 284. Decorative tiles and ceiling plates are produced 


formed with the inner and outer sheets of dovetail sheet- 
ing, with yin. channel intermediate stanchions 6ft. 
apart. Welded plate trusses, 60ft. in span, built up of 
tin. plate and weighing only | ton each, are used to support 
the roof. These trusses are spaced 30ft. apart, and are 
spanned by roofing units, 2ft. wide and ldin. deep. The 
use of these units, each of which weighs only 2} ewt., 
has eliminated the necessity for purlins and the usual 
constructional members employed in roofing work. The 
steel glazing bars were rolled cold to section and welded 
into position. Vuleanite was applied to the outer surface 
of the roof after the dovetails had been filled with plaster 
to give a smooth surface for the sheets. 

As may be seen from our illustrations, the under- 
surface of the roofing units provides ready fixing for metal 
clips and hangars for the heating pipes, electric wiring con- 
duits, &c. At one end of the factory building and running 
practically the entire width are the stores from which 
heavy materials are easily transported to various bays 
by means of trucks running on a light track set in the floor. 











WELDED STEEL FACTORY—ADMINISTRATIVE BUILDINGS 


in large quantities, and in a variety of sizes and patterns. 
The ornamental patterns are blanked on to the steel 
plates in a battery of heavy presses. 

The new works have been built as a result of the increased 
demand for the firm’s products, which has for some time 
taxed the capacity of its old works in Old Ford to the 
utmost, 

At the new premises the administrative buildings in 
front of the factory consist of a two-storey office block, 
surmounted by a tower, and flanked on either side by the 
garage and canteen blocks. Practically the whole of the 
new building has been constructed with the company’s 
own products and welding has been used extensively in 
the assembly of the various members. 

The external walls of the administrative block are of 
brick filling between welded steel frames of ordinary 
structural sections. In this building all the internal walls 
and partitions are constructed of ‘“‘ Lewis” dovetail 
sheeting framed with yin. uprights. The main parti- 
tions are hollow, being 6in. overall with a cavity of 4fin. 
between the metal sheets. The horizontal dovetails 
afford a good key for the plaster. In two rooms on the 
ground floor, in place of the usual radiators, heating coils 
have been placed inside the partition. The floors of the 
upper offices are formed with dovetail parallel sheet units 
resting upon walls or steel joists. Upon this floor, but 
insulated from it and the surrounding walls, is placed a 
sub or floating floor of battens, dovetail sheeting, screed- 
ing, and wood blocks. This method of floor construction 
prevents the transmission of sound. 

The flat roofs are built up with “ Lewis’ dovetailed 
steel parallel units, the longest span being 39ft. These units 
are 2ft. wide and made from 20 gauge thick steel sheets, the 
top and bottom sheets being separated by and spot welded 
to struts and braces formed with similar sections. The 
distance between the top and bottom sheets varies with 
the span. No centering was required in assembling the 
roof, only a few struts being necessary whilst the concrete 
was being placed. Welded steel sections were used for the 
construction of the tower and the walls were built up of 
dovetail sheeting, welded to the sections, and covered with 
plaster. The roof of the tower is formed of dovetail sheet- 
ing folded to a 4in. tiling gauge, the grooves being filled 
with cement, into which the tile nibs were bedded. A 
concrete filling was poured between the stone cornice 
and the roof, and in the filling is formed an asphalt 
gutter. The stairs were formed with dovetail steel treads 
and risers built into the walls and welded to an outer 
metal] string where necessary. 

Each of the offices has its ceiling; and in some cases 
the walls, finished with plates of one of the company’s 
patterns. 

The factory is said to be one of the largest welded steel 
buildings of its type in the country. It is entirely of steel 
construction. Consisting of five bays, each 240ft. long by 
60ft. wide, it covers an area of 300ft. by 240ft. Twenty- 
eight internal stanchions support the roof, each being 
8in. square, and built up of 4in. plate, with rods welded 
to the internal angles and filled with concrete. The 
structural steelwork is formed of }in. steel plates, bent to 








The tool room has been placed in a large enclosure in 
the centre of the building. The wide variety of presses 
used in the factory are arranged in batteries, more or less 
according to size, across the width of the building. 
The heaviest presses which are used for blanking the 
patterns on the tiles and ceiling plates are at one end 
of the building, and over them is suspended a conveyor 
for transporting articles to the dipping tanks. In 
the centre of the building, adjoining the tool room, is 
a roller conveyor which serves the spot welding machines 
used in assembling the roof and ceiling units. Overhead 
shafting and belts have been eliminated by the provision 
of individual drives to all machines other than those in 
the tool room. 








German Steel Production 
Expansion. 


THE efforts which are being made to render Germany as 
far as possible independent of supplies of raw materials 
from other countries are being continued in connection with 
various industries. As regards coal the country has been 
self-supplying for many years past, and her exports have 
now quite equalled those of Great Britain, while her 
imports have declined largely as compared with the pre- 
war period, and are now inconsiderable in relation to the 
exports. In the case of iron ore, upon which the country 
has hitherto been largely dependent upon other countries, 
the tendency now lies in the direction of the development 
of the natural iron ore resources and the bringing down of 
the imports to as low a level as possible. 

During the past five years a large expansion has taken 
place in the production of coal, iron ore, and iron and 
steel, and further endeavours are being made to develop 
the inland resources in these directions. Since 1932, 
when the production of pit coal amounted to 104-7 million 
metric tons, the output has been uninterruptedly increased, 
until it reached 184-5 million tons last year, or an advance 
of 80 million tons in the five years. The output of lignite 
has also made great progress, having amounted to 122-65 
million tons in 1932 and to 184-7 million tons in 1937. 

In the case of iron ore the quantity mined in Germany 
in -1932 was only 1-3 million tons, and it has gradually 
advanced to 9-6 million tons in 1937. The measures 
which have already been taken for increasing the home 
production of iron ore, which consists mostly of low per- 
centage material, are expected to raise the production 
to 20 million tons by the year 1940. In addition, a further 
quantity of 21 million tons of iron ore will, it is estimated, 
be produced under the Four Years Plan as a result of the 
activity of the Reich Géring works, so that a total of at 
least 41 to 45 million tons is calculated on for the year 1941. 
This tonnage will render it possible to produce from German 
ore alone about 10 million tons of pig iron, to which has 
to be added the output from the scrap available, which 
now amounts to about 8 million tons per annum. 

It is estimated that the production of steel ingots, 








to 19-84 million tons in 1937, will further advance to 
21 million tons in the present year, taking into considera- 
tion the extensions at various works which are at present 
in process of being carried out. The above-mentioned 
quantity of iron ore and the scrap available are expected 
to permit of the manufacture of 85 per cent. of the 21 
million tons of steel to be produced this year, or a quantity 
of 17,850,000 tons. 

The three large new steel works which are being estab- 
lished for the State under the Goring plan are designed to 
produce a combined total of 6 million tons of steel in the 
next two to three years. If this scheme is fully completed, 
the total estimated production of steel will be brought up 
to about 26 million to 27 million tons by 1941. 

The above-named developments, however, will not 
entirely overcome the necessity for importing a large 
tonnage of foreign ores. Last year such imports amounted 
to 20,620,000 tons, as compared with 18,469,000 tons in 
1936, and the figures for manganese ores were 554,000 and 
229,000 tons in the two years respectively, with 154,000 
and 111,000 tons respectively of pig iron. 








A New Photo-Copying Machine. 


A NEW type of photo-copying machine for use in the 
drawing office, which has no moving working parts, that 
has just been announced by B. J. Hall and Co., Ltd., of 
Stourton House, Dacre-street, Westminster, is illustrated 
by the accompanying engraving and sketch. It relies 
for its action on the light from the medium-pressure 




















PHOTO-COPYING MACHINE 


mercury gas discharge lamp, as distinct from the usual 
arc lamp. 

The machine is extremely simple, comprising a steel 
framework in which there is clamped a horizontal semi- 
cylindrical glass “‘ bend.’’ Over this glass the tracing and 
sensitised paper are tautened by means of a canvas 
backing and a ratchet arrangement. Opposite to the axis 
there is mounted one or mofe mercufy vapour electric 
lamps. In the case of an imperial size print only one lamp 
is required, btit for an antiquarian print three lamps are 
required to give @ reasonably even distribution of light. 
Behind the lamps there is a polished semi-cylindrical 
reflector, which concentrates the light on the print. This 
reflector is mounted on axles at the end of the machine 
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ARRANGEMENT OF SHUTTER 


and can be manipulated by a handle so that it acts as a 
reflector or as a screen in the front to obscure the light 
while tracings are being changed. 

This arrangement is especially convenient in view of the 
characteristics of the electric lamp. When it is first 
switched on it consumes about 1200 watts, but drops to 
some 700 watts after it has been running from five to ten 
minutes and has thoroughly warmed up. If the electricity 
supply is interrupted the lamp must cool down before it 
can be re-started. A condenser can, of course, be used in 
the circuit to reduce the power factor, and thus the 
chargeable consumption of electricity. The lamps are 
suitable only for A.C. supplies of from 200 to 250 volts 
and 50 eycles. 








A New Die Head. 


EvipENcE of the comparatively new vogue for right and 
left-hand screw threads which has been introduced by the 
motor car industry is shown in a new die head that has 








the required sections and welded. The outer walls are 





which amounted to 13: 56 million tons in 1934, and increased 


just been produced by Alfred Herbert, Ltd., of Coventry. 
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lt is illustrated below and is made in two sizes for cutting 
threads up to 2in. in diameter. 

The dies or cutters are of the tangential type, but the 
overall diameter of the tool is quite moderate, as will be 
seen from the drawing. The die holders do not oscillate, 
but are firmly bolted to carriers, which are lapped to fit 
into slides in the die head body. The carriers are moved 
in and out by scrolls which firmly support them when the 
die head is closed. This arrangement prevents any tipping 
of the dies and ensures the cutting of parallel threads. 
The setting of the dies can be carried out without any very 
special skill and is effected with the aid of a gauge. The 
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electric installation of 280,000 kW _  capacity—or 
375,000 H.P., and future enlargement to a capacity of 
350,000 kW—or 470,000 H.P. A curious feature incidental 
to the construction is the driving of a 1600ft. railway | g 
tunnel through the spur which will form the west abutment 
of the dam. The line of the Southern Pacific Railway 
lies below the future water level for a distance of 37 miles, 
and a new line at a higher elevation will be built, in which 
the length will be reduced to about 30 miles. As it will 
be some years before the new high-level line will be needed 
it will be economical to relocate a length of about } mile 
that crosses the site of the dam, putting it in tunnel through 









































Die HEAD FOR RIGHT AND LEFT-HAND THREADS 


final setting, for obtaining the exact diameter of thread 
required, is made by a fine adjustment in the head itself. 
One setting gauge deals with all right-hand threads cut 
by each size of Tangic die head. A second setting gauge is 
required for left-hand threads. The setting gauge is 
adjustable, so that the setting of the dies is always obtained 
from the first full tooth on the throat, whether the pitch 
be fine or coarse. Micrometer adjustment of the setting 
gauge reading to 0-O00Olin. enables the dies to be set 
accurately above or below centre as required for different 
materials. 

These die heads can be used for threading practically 
any material from cast iron to lead, and the dies can be 

















New Die HEAD -4i 


easily sharpened by a universal grinding fixture supplied 
by the makers. 
accurate pitch on account of the guiding action of the 
teeth at the rear of the die. These do not cut, but engage 
with the thread like a nut and so ensure pitch accuracy. 








American Engineering News. 


Shasta Dam and Railway Tunnel. 


The Shasta dam, in California, will rank with 
the Boulder dam and the Grand Coulee dam as one of 
the three largest dams in the Government’s irrigation 
and water power programme. A summarised comparison 
of the three dams is as follows :— 


Crest Concrete 

Height, length. volume, 
feet. feet. Cubic yards. 

Boulder ... 726 1282 4,360,000 
Grand Coulee... 553 4200 11,250,000 
Shasta 560 3100 5,700,000 


The Shasta dam will back up the water of the Sacramento, 
Pitt, and McCloud rivers for nearly 40 miles to form a 
reservoir of 5 million acre-feet. It will serve the semi-arid 
Central Valley, which is faced with acute water shortage, 
but, in addition to providing for irrigation, it will control 
flood flow, improve navigation, and prevent salt water 
from encroaching farther up the Sacramento River. Power 


development will provide for the generation of 1500 
inillion kilowatt-hours annually, with an initial hydro- 


It is claimed that the dies cut threads of 


solid rock, and leaving the complete reconstruction until 
later. When that is done and the tunnel is abandoned 
by the railway, it will carry the river flow until the final 
closure of the dam. With the dam completed the tunnel 
will be filled and plugged with concrete at the upstream 
end, while the lower portion will accommodate steel pipes 
from the intake tower to the power-house below the dam. 


American Railways in 1937. 


New railway construction in the United States 
during 1937 totalled only 148 miles, a negligible figure, 
although better than the 93 miles of 1936, and only about 
10 miles of second or third track were laid. On the other 
hand, about 1140 miles were abandoned. Of the 148 
miles, one line represented 111 miles, a link in a new 
north-south route. Several new lines had been Projec ted, 


but commercial conditions and the Government’s hostility 
made it necessary to shelve them. The broad programme 
About a 


of eliminating level crossings was also halted. 
million tons of new rails were laid, but much maintenance 
and improvement work was postponed. In other directions 
notable progress was made, as in the introduction of 
fifteen new streamlined and high-speed trains, making a 
total of fifty-four such trains now in regular service. 
Higher speeds, higher standards of service, new designs 
of locomotives and cars, better freight handling, and other 
changes in equipment and operating methods all result 
in @ general need for additional facilities and reconstruc- 
tion or improvement of existing facilities. This applies 
to line revision, yards, terminals, repair shops, power 
plants, running sheds, stations and freight houses, fuelling 
and water supply stations, and signals. While formerly 
reduction of gradients was a major class of improvement, 
line revision is now more important, to reduce and 
eliminate curves, since curvature is one of the restrictions 
to continuous high speeds with comfort and safety. Such 
revision has only begun and must be extended as more and 
more lines increase their train speeds. About 342 new 
steam locomotives were put in service, 50 oil and electric 
locomotives, 570 passenger coaches, and 70,168 freight 
cars. Figures for such equipment on order at the end 
of the year were 156, 40, 256, and 12,566 respectively. 
Great increase in the length of locomotive runs has been 
a feature in operating methods, and this with future 
increase necessitates changes in the spacing of water and 
fuel stations. 


Oil-electric Locomotive of 5400 H.P. 


The numerous streamlined trains of  oil- 
electric type on American railways are of two distinct 
kinds. In most of them the power is generated in a motive 
car, while in the other the locomotive is separate from the 
train, and generally consists of two or more units. The 
latest development of the latter type is in two trains 
operated between Chicago and Pacific Coast cities by the 
Chicago and North-Western Railway, in co-operation with 
the Central Pacific and the Southern Pacific railways. 
Each locomotive is in three parts or units, with two oil- 
electric plants of 900 H.P. in each part, giving a total of 
5400 H.P., all controlled from one main regulator on the 
first or head section. Each section is carried by two six- 
wheel bogies, in which the middle axle is idle. The com- 
plete machine is 208ft. long, with a weight of 430 tons, and 
is designed to haul at high speeds a heavy train of fourteen 
cars. The first car, with space for baggage and sleeping 
accommodation for the crew, has two 600 H.P. oil-electric 
plants for the auxiliaries, car lighting, air condition- 
ing, air brake equipment, &c. The engine bogies, of 
14ft. wheel base, have 36in. rolled steel wheels with 6in. 
by llin. double roller bearing journals. The maximum 





journal load is 11 tons and the driving axle load is 25 tons. 





Three levers form the main control, the regulating lever, 

reversing lever, and air brake handle. Cab equipment 
includes speedometer, wheel slip indicating gauges, and 
gauges for brakes and automatic control, as well as train 
signals and a train telephone. About 1200 gallons of fuel 
oil are carried and 1100 gallons of water for the train 
heating boiler. Each engine is of the two-cycle V type, 
with twelve cylinders, 8in. by 10in., and seven bearings 
on the crankshaft. At 750 revolutions it develops 900 H.P. 
Engine cooling is by 50 square feet of water-cooled 
radiators fed by 26in. fans. Normally the locomotives will 
be used for the special train service, but a single section 
can be uncoupled and used for yard work or shunting. 


American Iron and Steel. 


For the year 1937 the production of Bessemer 
and open-hearth ingots was nearly 50,000,000 tons, with 
500,000 additional for electric and crucible steel. Pig 
iron was nearly 37,000,000 tons. Exports totalled 3} 
million tons of iron and steel, and 4 million tons of scrap. 
The shipment of iron ore from the Lake Superior mines 
was 63 million tons, a record exceeded only twice in 
twenty years. Of the total, 62,500,000 tons were shipped 
by steamer and 600,000 tons by rail. Expenditures and 
improvements and new equipment amounted to 
£45,000,000, while the pay roll broke all records in reaching 
£195,000,000, or 25 per cent. more than in 1936. In spite 
of extensive mechanisation the number of workmen 
was the largest ever known. Four large mills were com- 
pleted during the year, including one 96in. and 98in. 
mill, while a fifth will be completed in 1938. Welded 
construction is extending in building construction, but 
mass production of the smaller class of residences still 
hangs fire, mainly on account of financial conditions and 
prospects. Houses of this class are estimated to cost £480 
complete. In structural work, the New York building 
code recognises alloy steels by allowing working stresses 
of 24,000 lb. for silicon steel and 25,500 lb. for nickel 
steel. Several cities have adopted or permitted the 
new 18,000 Ib. limit for structural steel, while others allow 
20,000 Ib. Early in the year there was a decided boom in 
the steel industry, but between April and December the 
demand dropped about 70 per cent., owing largely to strikes 
and labour agitation fostered by Communist influences 
and tolerated by the Government. The boom was due 
largely to long-deferred purchasing, but the demand fell 
off partly on account of the Government’s hostility and 
interference and the prospects of unfavourable legislation. 
But the deferred purchasing still indicates a large latent 
demand if industry can be assured of stable conditions. 








BRITISH STANDARDS INSTITUTION. 

All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2. 2d. post 
free, unless otherwise stated. 

RATING OF INTERNAL COMBUSTION ENGINES. 
No. 765—1938. This new British standard for the rating 

‘Internal Combustion Engines, Carburettor Type, 
Excluding Aero-engines,”’ covers rated output, margin of 
capacity, governing, fuel consumption, tests, standard 
equipment, and auxiliary equipment. The scope of the 
specification covers engines for stationary and industrial 
purposes, engines for traction purposes (road or rail), and 
marine engines (for main and auxiliary purposes on ship- 
board), but does not apply to aero-engines. 


of 


HY DRO-EXTRACTORS. 

767—-1938. This specification for ‘ Hydro 
Extractors ’’ has been prepared as a result of a request 
received from the Home Office. It deals with hydro- 
extractors having vertical, horizontal, or inclined shafts, 
and running at speeds of from 400 to 3000 r.p.m. It does 
not apply to the high-speed centrifuges used in oil or 
cream separation plant, but is intended to cover hydro- 
extractors used in chemical works, gasworks, dry cleaning 
works, laundries, &c. Before the work was undertaken 
a careful examination was made of accidents which had 
taken place with centrifuges, and the standard has been 
drawn up so as to eliminate many of the defects and weak- 
nesses which had led in the past to such accidents. The 
specification covers the quality of materials used in the 
construction of the centrifuge, together with standard 
formule governing the design of the basket, &e. Par- 
ticulars are included regarding electric welding, and one 
section deals with testing. 


No. 


WROUGHT IRON CHAIN SLINGS. 

_ No. 781-1938. The latest addition to the series of 
specifications relating to terminal fittings for Wire Rope 
and Chain has now been published under the title 
* Wrought Iron Chain Slings (and Rings Links Alternative 
to Rings, Egglinks and Intermediate Links).’’ The 
specification is noteworthy as hitherto there has been no 
authoritative specification for chain slings or components. 
The prefatory sections of the specification comprise 
Foreword, Descriptive Notes, Notes as to Design and 
Recommendations as to Working Loads. The formule, 
proportions, and dimensions for the various components 
were originated and worked out in detail by the engineering 
staff of the National Physical Laboratory. The slings 
specified are single-leg, two-leg, three-leg and four-leg 
hook and ring and reevable and non-reevable single-collar 
types. The material specified for rings and links is 
** special grade ” wrought iron to a new B.S. specification, 
No. 762. The chain and hooks are specified to comply 
with B.S.S. 394 and B.S.S. 482 respectively. Price 3s. 8d. 
post free. 








Maryport Harsour.—Unless Government assistance 
is given, Maryport Harbour in Cumberland is to be 
closed. 
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Trends in Steam Generator 
Design.* 


By MARTIN FRISCH.7+ 

THE title assigned for the subject under discussion 
to-night invites prophecy. But the only prophecy ven- 
tured in this paper is that in the future, as in the past, 
the trend of steam generator design will be determined 
by the requirements of the user, and that the trend of 
each successive steam generator design for a particular 
user will be more influenced by the trouble experienced 
with the last design purchased than by any general 
trend. Different users respond to different trends. 

Past general trends in steam generator design, which 
have long since become accepted practice, were induced 
by improvements in prime movers, and by demands for 
improved fuel economy, reliability, and availability, and 
reduced maintenance and operating costs. They were :— 

1. The adoption of superheaters and economisers. 

2. The elimination of refractories from furnaces and 
the substitution of water and steam-cooled furnace walls. 

3. The removal of coal firing equipment from the inside 
to the outside of the furnace as the use of pulverised fuel 
firing systems became almost general. 

4. The progressive increase in the size of individual 
units. 

5. The progressive increase in steam pressures and 
temperatures as boiler materials and manufacturing 
technique caught up with requirements set by improve- 
ments in prime movers. 

6. The use of steam washers to clean the steam for the 
superheater and prime mover. 

Limits to steam generator efficiencies, economically 
attainable, were reached some years ago. 

Limits to steam generator capacities are not yet in 
sight, except in so far as individual plant unit availability 
requirements may be matched by the actual availability 
of large units. 

Limits to pressures are still to be reached, but at present 
concern the prime mover designer more than the steam 
generator designer. 

Limits to steam temperatures are for the moment set 
by inadequacies of materials and will automatically 
increase as better materials become economically avail- 
able. 

What, then, is there left for the steam generator designer 
to do? What trends is he to turn into actualities ? 
Forced circulation ? High-pressure combustion ? Possibly 
after the gains to be realised from these lines of develop- 
ment are translated from claims into facts and the demand 
for them in this country becomes real, forced circulation 
and high-pressure combustion will receive more con- 
sideration than at present. Meanwhile, refinements in 





requirements for the satisfactory operation of large- 
capacity, high-pressure, high-temperature steam generator 
units at sustained high or varying capacities :— 

I. Ability to stay on the line. 

II. Ability to deliver clean steam. 

IIT. Ability to deliver steam at a specified temperature, 
accurately controllable within narrow limits in accordance 
with a predetermined characteristic over a predetermined 
range. 

I. The ability of a unit to stay on the line depends on :— 


(a) The success of the provisions for keeping the heat 
absorbing surfaces, and passages between them, clean or, 
in other words, for preventing the fouling of the furnace, 
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boiler, and superheater with slag, and of the air heater 
with refuse ; 

(b) The effectiveness of the joints in the high-pressure 
heating surface ; 

(c) The adequacy of the superheater design, adequacy 
or absence of superheater supports ; 

(d) The availability and reliability of the firing equip- 
ment and other auxiliaries. 

Of these four conditions (a) has received in the past, 
and probably will receive for some time in the future, the 
most attention. Furnace proportions, furnace cooling 
surface disposition, choices of the type of cooling surface, 
location of burners, arrangements of boiler surface ahead 
of the superheater, arrangements of superheaters them- 
selves, and means for externally cleaning heating surfaces 


When convection superheaters only are used it is often 
difficult to compromise these contrary requirements if a 
flat, high, superheat characteristic is required over too 
wide a load range. To make this compromise is some- 
times especially difficult because of a tendency on the part 
of purchasers to specify that the maximum exit tempera- 
ture shall never exceed the minimum ash fusion tempera- 
ture likely to occur. If this minimum ash fusion tem- 
perature is low it may not, in fact, be possible to provide 
economically sufficient furnace cooling surface to meet the 
specification. A few hundred degrees difference in the 
furnace exit temperature means a great difference in the 
amount of furnace cooling required. 

For example, suppose a given specification states that 
the ash fusion temperature will range between 1900 deg. 
and 2300 deg. Fah., as it may easily do in certain sections 
of the country, then from Fig. | it appears that if the 
furnace exit gas temperature is to be reduced to 2300 deg. 
Fah. there will be required 9 square feet of bare tube 
furnace radiant heat absorbing surface per 1000 lb. of 
gas per hour ; whereas for an exit temperature of 1900 deg. 
Fah., 21 square feet will be required per 1000 Ib. of gas per 
nour, or more than double the surface for a reduction in 
furnace exit temperature of only 300 deg. Fah. Does this, 
then, make the task of the designer hopeless?  For- 
tunately not. 

If a furnace for burning pulverised coal is conservatively 
designed, so that the heat is released uniformly across the 
furnace width and as quickly as possible, so that much of 
the gas and particle path will be past cooled surfaces, it 
is more than probable that most of the ash particles, if 
the fineness of the coal fired is high enough, will be con- 
siderably cooler than the gases surrounding them. This 
conclusion, reached by the writer years ago, has been 
indirectly verified by :— 

(1) Observations. 

(a) Molten ash particles falling out of a flame through 
clear gas past cooling surfaces, like side water walls or 
radiant superheaters, will solidify without contact with 
the cooling surfaces and land, dry, in the ash space of the 
furnace ; (6) Ina certain well water-cooled furnace, slagging 
of the boiler tubes often occurred with a given coal at a 
given capacity if the fineness of the coal fired was low, 
but not if it was high ; (c) in identical units, coking coals 
of a given fineness caused boiler tube fouling with slag at 
lower ratings than non-coking or free-burning coals of the 
same fineness but of lower ash fusion temperature when 
burned with the same excess air. 

(2) Caleulations. 

Calculations were made by Mr. Nicholas Artsay at the 
writer’s instigation for the purpose of determining the 
probable temperatures of ash particles in clear furnace 
gases as they travel past cooling surfaces which they can 
see, while at the same time seeing the flame, whence they 








and the furnaces of ash, as evidenced by recent installa- 
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general arrangement, auxiliaries, details of construction, 
and in operating and control procedure, are the chief 
concerns of steam generator designers. 

Fortunately, the accomplishments and difficulties of all 
in this business are soon common knowledge and every 
subsequent design represents an effort to outdo the accom- 
plishments and avoid the difficulties. Therefore, it may 
safely be said that the present aim of most steam designers 
is to satisfy, as well as possible, the following essential 





* American Society of Mechanical Engineers, November 18th, 
1937. 

+ Chief engineer, Boiler and 
Wheeler Corporation. 
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tions or projects, all reflect the great amount of thought 
that has been, and is being, given this one problem alone. 

The problem really involves the working out of the most 
effective compromise between two conflicting requirements 
that call, on the one hand, for high furnace exit (or super- 
heater inlet) gas temperatures so that the ever-increasing 
final steam temperatures now demanded may be attained 
with reasonably flat, basic-load temperature charac- 
teristics, requiring a minimum of control, and without 
unreasonably large and expensive superheaters; and, on 
the other hand, for low furnace exit and superheater 
inlet gas temperatures, so that slagging of tubes at the 
boiler entrance and in the superheater shall be entirely 
absent. 





flame and the cooling surfaces on (a) the gases, (b) large 
particles, (c) small particles. 


Though the writer suspected that particle temperatures 
would prove lower than surrounding gas temperatures, the 
magnitude of the differences was a surprise. But they 
seemed to account for the greater tendency of coarsely 
pulverised coals, in general, to slag more readily'than the 
same coals when finely pulverised, and of coking coals to 
slag more readily than free burning coals though pulverised 
to the same fineness. Coarse particles, or agglomerations 
of fine particles of coking coals, may not be frozen 
through by the time they reach the boiler and super- 
heater, and on impact may burst open and splash over the 
heating surfaces, causing fouling. As indicated by the 
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calculations, one typical example of which is shown by 
Fig. 2, 50-mesh particles may be 500 or more degrees 
cooler than the surrounding gas, while the large particles, 
which may still be molten inside, may be 200 deg. or more 
hotter, half-way through, than the smaller particles. 

Since the ash particles leaving a furnace are probably 
several hundred degrees cooler than the gases surrounding 
them, it appears unnecessary to provide more than enough 
cooling surface to insure that the largest particles leaving 
the furnace shall be solid throughout. This would appear 
to be a value which gives a furnace exit temperature, say, 
150 deg. to 200 deg. higher than the lowest ash fusion 
temperature to be expected. However, it is essential 
that whatever cooling surface is used should be properly 
chosen as to type and disposition with respect to the 
flame. Burners and cooling surfaces should be so dis- 
posed as to limit the high temperature zone to the begin- 
ning of the gas path only, with progressive, uniform, 
and non-stratified cooling of the gases along the remainder 
of the gas path, so that most, if not all, of the particles 
will enter the boiler and superheater in solid condition. 
To further minimise fouling, slag screens and superheater 
tubes should be arranged vertically, when possible, 
because vertical tubes tend to be self cleaning. Bare 
tubes, especially tangent tubes, or tubes so closely spaced 
as to leave little or no space between them, have proved 
most effective for furnace cooling. 

In some designs special provisions are made to shield 
the boiler entrance and superheater from direct flame 
radiation. But it is doubtful whether, in such arrange- 
ments, a given amount of furnace cooling surface will 
result in as low a furnace exit temperature as in furnaces 
where all the cooling surfaces can ‘“ see ” the entire flame. 

In some designs special methods of firing are used 
io increase convection transfer in the furnace. On 
account of the low average velocity of the gases past 
the furnace walls, it is doubtful whether much is to be 
gained from this expedient, except when the tubes are 
perfectly clean. The line on Fig. 2, which shows the 
outside surface temperature of water wall tubes after 
dust and dirt have deposited on them, is especially 
significant in this connection. This line explains why 
the superheat generally decreases after each furnace 
shut down and cleaning, and increases as the tube deposit 
increases with operation. 

Generally, the simplest and most conservative arrange- 
ments have proved the most satisfactory. Many of the 
recent designs indicate a retreat from previous objectives 
to use as small a furnace as possible for the largest capacity 
possible. It is the ash in the coal which makes effort 
to approach the high liberation rates considered common 
practice in oil-fired navy boilers still untimely with 
pulverised coal firing. 

While unit availability probably depends more on 
the ability to maintain the external cleanliness of heat- 
absorbing surfaces than on any other single factor, there 
are others which are cf considerable influence. 

High-pressure tube joints have in some instances 
in the past given trouble. Troubles sometimes disappeared 
after the correct operating technique was found. The 
problem of devising satisfactory tube joints for high 
pressure, high steam temperature service has been solved 
in several ways. Properly designed, rolled joints still 
appear to be the best, under most conditions, for joining 
tubes to headers or drums. Bolted economiser joints 
of proper design have proved entirely satisfactory in 
installations of boilers built for pressures up to 1525 lb. 
per square inch. The present tendency to reduce the 
number of joints to a minimum is leading to the increased 
use of continuous loop economisers with field welded 
joints for connecting groups of elements. 

The superheater design has a very great influence 
on unit availability. High temperature superheaters 
requiring highly stressed supports are very vulnerable 
even when expensive, high temperature alloys are used 
for the supports. The problem of supporting horizontal 
elements in zones of high temperature is not simple even 
when water-cooled parts of the boiler circulating system 
are utilised for this purpose. 

The best solution, long advocated by the organisation 
with which the writer is connected, is to design the super- 
heater so as to require no stressed supports exposed to 
high temperature gases. Such a superheater is the 
pendent, self-supporting, vertical tube type in which the 
elements hang from the external headers. .Unstressed 
spacers to guide the tubes are the only uncooled metal 
parts exposed to high temperature gases. The use of 
pendent superheaters promotes external cleanliness of 
the superheater elements and maximum availability 
because of the absence of destructible supports. 

The life of the superheater itself depends on the care 
used in the design, manufacture, and operation. Generally, 
high pressure drop through the superheater means good 
steam distribution and long life. It is not wise to unduly 
limit the pressure drop, especially when one considers 
the fact that even a superheater designed for a full load 
pressure drop of 50 1b. per square inch will have a drop 
of only }]b. per square inch at one-tenth of capacity. 
While the average gas and metal temperature is low at 
low loads, it is possible with stratified combustion to 
have excessive temperatures around superheater tubes 
which might not be getting their share of the steam flow 
because of low pressure drop, with. consequent tube 
failures. Many superheater installations are now being 
made with pressure drops of the order of 100 lb. to 150 Ib. 
per square inch. A properly designed superheater, fed 
with clean steam, if properly started up and operated, will 
not impair the availability of a unit unreasonably. 

A unit which otherwise might have a high availability 
may have its availability impaired because of the 
inadequacy of the pulverising and firing equipment. 
The prime requisites of the firing system are that the 
pulverisers shall deliver coal of high fineness, at any 
desired, controllable rate, continuously to the unit, 
through burners which make it possible to liberate the 
heat quickly and uniformly, so that there will be no 
temperature concentrations in the clear gas path past 
the furnace cooling surfaces. Ball mills of certain types 
are ideally suited to satisfy this requirement because 
as a general rule they have availabilities greater than 
those of the steam generators they serve. Other auxiliaries 
greatly affect the availability of a unit as a whole, but 
their effect is noted only in passing. 

il. The ability of a unit to deliver clean steam is of 





importance, first, from the point of view of superheater 
life and availability, and, second and more important, 
from the point of view of pipe line, valve, and prime mover 
cleanliness and hence station efficiency. Most high-pres- 
sure units now are equipped with steam washers. How- 
ever, the job of obtaining clean steam from a boiler does 
not depend entirely on the washer, but also on the adequacy 
of the surface and space provided for the liberation of the 
steam and on the correctness of the steam paths through 
the steam space of the steam generator. 

In a high-pressure high-superheat unit the boiler or 
evaporating surface often consists only of the slag-chilling 
screens ahead of the superheater and the water walls. 
The manner of liberation of the steam made in the water 
walls very often determines the moisture content of the 
steam as a whole. The higher the concentration of the 
boiler water and the higher the moisture, -the higher the 
solid content of the superheated steam, unless steam 
washers are used. Many expedients to reduce the mois- 
ture content, and hence the solids in steam, were resorted 
to, prior to the use of washers. The use of washers in 
boilers is a surprisingly belated development in view of the 
fact that steam washing has long been practised in the 
manufacture of ice, and the washing of oil vapours in 
bubble towers has long been an accepted oil refinery 
process. The procedure is to liberate, wash, and then dry 
the steam in one drum when feasible. When not feasible, 
the preferred practice is to liberate all of the steam in one 
drum and to convey the liberated steam to another or 
quiet drum for washing and drying. Generally also most 
of the downtakes for the circulating system are taken from 
this quiet drum. Conservative engineers are more and 
more favouring this practice in spite of the added eost of 
another large, thick drum. When two drums are used in 
this manner it becomes of great importance to determine 
the relative elevations of the two drums and the location 
of the controlled level. Unless this is done, it is quite 
possible that the water in the uncontrolled drum will not 
be where expected. 

Fig. 3 represents the results of an analysis of water levels 
in the two steam drums of a high-pressure 1525 lb. per 
square inch boiler. The diagram illustrates, to scale, 
just what happens to the water levels in the uncontrolled 
drum at different rates of steaming and with different 
resistances to steam and water flow through the circulators 
between the two drums. If the level is controlled in the 
quiet drum, the turbulent drum should be at a higher 
elevation—the difference in level depending on the pres- 
sure drop through the water and steam circulators. If 
the turbulent drum is located below the quiet drum it is 
necessary to control the level in the turbulent drum. The 
higher the pressure drop through the circulators, the higher 
the quiet drum can be above the turbulent drum without 
impairing the water supply to the circulating system down- 
takes, provided the controlled level is in the turbulent 


If the proper relative drum positions are not selected 
for a given location of the controlled level, and a given 
magnitude of circulator pressure drop at full load, it is 
possible to have water slugs from the turbulent drum carry 
over into the quiet drum, when the level is controlled in 
the quiet drum ; or flooding of the washer, or an impair- 
ment of the continuity of water flow into the circulating 
system downtakes, when the level is controlled in the 
turbulent drum. 

Therefore it appears best to control the level in the quiet 
drum. This assures that the gauge glass will show the true 
level most nearly, and that the distance between the water 
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fresh feed water in the trays and any entrained boiler 
water of high concentration is washed. out. 

The steam leaving the’ washer passes through a steam 
drier and the moisture collected in the drier drains back 
into the drum below. the water line. The approach 
velocities of the steam entering the washer, the velocities 
through the washer and leaving it are extremely low, 
causing minimum entrainment of moisture and effecting 
maximum separation of moisture ahead of the drier 
where most of the remaining wash water is removed, 
with very low pressure drop, 

III. The ability to maintain the steam temperature 
constant over a predetermined load range, or to cause it 
to vary in accordance with some desired characteristic, 
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Fic. 5—Typical By-Pass Control Characteristic Curves of a 
900 Deg. Fah, Superheater. 


has become an important requirement. In many instances, 
it is also necessary to provide means for maintaining, 
for any desired period, steam temperatures considerably 
below the normal steam temperature. 

The gas by-pass method has gradually replaced desuper- 
heating as a means of steam temperature control and is 
now most commonly employed for governing convection 
superheaters. In view of the drooping steam temperature 
characteristic of a convection superheater with decreases 
in load, it is necessary to use an oversize superheater 
which will give the required steam temperature at the 
lowest load where this temperature is required. The 
size of the superheater will be determined by the tempera 
ture of the furnace gas when it reaches the superheater 
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Fic. 4—Steam Washer and Drier of the Bubble Cap T'ype. 


line and the washer will remain fixed, irrespective of 
capacity or operating conditions. 

A design of steam washer based on many years of 
experience with bubble towers and bubble cap vapour 
washers for oil refineries is shown on Fig. 4. The mode of 
operation is as follows :— 

All of the steam generated is washed by bubbling it 
through fresh feed water, which passes through the 
washer before entering the boiler circulation. The washer 
consists of cast iron trays located in the steam drum. 
These trays have long, narrow, nozzle-like openings 
through which the steam enters the washer in a vertical 
direction. Covering each of these long, vertical nozzles 
there is an inverted, light metal cap, the bottom edges of 
which are serrated. These serrations, which are below the 
water level in the washer, provide the means by which the 
steam is divided into a great number of small streams. 
The level of fresh feed water in the washer is maintained 
constant by introducing all of the feed water into the 
trays, along one side of the drum. The water so intro- 
duced flows across the trays to the opposite side into over- 
flow connections to a feed pan, located in the lower part 
of the drum under the normal water level. The height 
of the overflow connections determines the level of fresh 
feed water maintained in the washer. 

Steam enters the washer from below, passes upwards 
through the narrow nozzles, then down into the water in 
the trays, under the inverted caps and upward out of the 
water. In so doing the steam bubbles up through the 





at this load. At loads above this sufficient gas is by-passed 
around the superheater to maintain a constant steam 
temperature. The amount by-passed at any load will 
depend on the superheater characteristic and the tempera- 
ture of the gas to the superheater. 

Fig. 5 shows a typical characteristic of a superheater 
designed to give a constant steam temperature of 900 deg. 
Fah., from half to full load, when firing pulverised coal 
or mixtures of pulverised coal and blast-furnace gas. 
The dotted lines show characteristics with different 
amounts of by-pass when firing pulverised coal only. 
At full load, about 20 per cent. of the furnace gases must 
be by-passed, Tho solid lines show the characteristics 
of the superheater under these conditions when burning 
mixtures of blast-furnace gas and coal. At full load 
approximately 45 per cent. of the furnace gases must be 
by-passed, and at half load approximately 41 per cent. 
These requirements impose quite a task. on the control 
system. The design of the by-pass dampers requires 
special care. If located in a high temperature zone 
for simplicity of arrangement, they must be of special 
design involving the use of expensive alloys. if located 
in zones of low temperature, expensive segregating baftles 
and heat-absorbing surfaces in the by-pass passages 
must be provided ahead of the dampers. These heat- 
absorbing surfaces are fully useful only at the maximum 
load. In view of all of these considerations it is question- 


able whether by-pass control is the ultimate solution of 


the steam temperature control problem. 
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Royal Corps of Naval Constructors* 


Upon the Royal Corps of Naval Constructors falls the 
important duties of designing H.M. ships, of superintend- 
ing their construction in H.M. Dockyards or in commer- 
cial shipyards, and of executing repairs, alterations, and 
additions to their hulls in service. 

Naturally, a very high standard is demanded of members 
of the Corps, but once a candidate is accepted and has 
passed through the training stages, the Corps offers a 
varied, responsible, and interesting life and the chance of 
succeeding to what is perhaps the most important post in 
the shipbuilding profession, 

A member of the Corps will during his service gain very 
wide experience. He will be sent to sea in the early stages 
to gain first-hand knowledge of the behaviour of the ships 
for whose design the Corps is responsible, and he may be 
called on later to serve on the staff of a Commander-in- 
Chief afloat, whose adviser he will be on all matters con- 
cerning naval construction. He will be given the oppor- 
tunity of serving at different stages of his career at any 
one of H.M. Dockyards abroad,f he will probably spend 
part of his career actually designing warships at the 
Admiralty on, the staff of the Director of Naval Con- 
struction ; some of his time will be spent in the great 
naval yards at home ; and he may be given the responsible 
position of overseer in a shipyard in this country where 
warships are being constructed for the Royal Navy. 

A man of sufficient intellectual calibre who joins the 
Royal Corps of Naval Constructors has the opportunity 
not only of securing a first-rate professional career and 
an interesting life, but of rendering a most important 
service to the country. 

System or Entry AND TRAINING. 

1. The number of Constructor Officers to be entered 
annually varies with the prospective requirements of the 
Corps, and at present about six entries a year will be 
necessary. 

2. The Corps will normally be recruited from four 
sources :— 


(A) By selection from shipwright and other appren- 
tices in his Majesty’s Dockyards. 
(B) From the Royal Naval 

Keyham. 

(C) From the Universities. 
(D) From private shipyards. 

The appointment of selected candidates will be subject 
to their satisfying the Civil Service Commissioners of their 
eligibility in respect of age, nationality, health and 
character. 

Candidates selected for appointment will be required to 
pay a fee of £1; a further fee of £7 will be payable on 
certification as Assistant Constructor on completion of the 
course of training. 

(A) (i) Selection from Shipwright Apprentices in H.M. 
Dockyards.—Appointments will be open to shipwright 
apprentices obtaining the highest places in the examination 
held at the end of their fourth year apprenticeship. 
Selected candidates will undergo a medical examination and 
if recommended by the Yard Officers and Director of the 
Education Department, acting in concert with the Director 
of Naval Construction, will be eligible for appointment by 
the Admiralty to the Royal Naval Engineering College, 
Keyham. If appointed thereto, they will be granted the 
rank of Constructor Sub-Lieutenant and will undergo a 
year’s, course of combined theoretical and practical 
instruction. 

Shipwright apprentices not selected for appointment to 
Constructor Sub-Lieutenants who show special promise 
in the fourth year examinations may be given an oppor- 
tunity of showing whether they are capable of develop- 
ment so as to merit entry into the Royal Corps of Naval 
Constructors at a later stage. 

(B) Candidates from the Royal Naval Engineering 
College, Keyham.—Midshipmen (E) are appointed to the 
Royal Naval Engineering College, Keyham, three times a 
year. They may have entered the Royal Navy through 
the Royal Naval College, Dartmouth, and later volun- 
teered for engineering duties, or they may have entered 
as Special Entry Cadets specifically for engineering duties. 
These officers may volunteer for the Constructive Branch 
and if considered suitable will be transferred to that Branch 
at the end of their seventh term at the Royal Naval 
Engineering College, Keyham, 

(C) Entry from the Universities.—About two entries a 
year will be accepted from students of mechanical science 
or naval architecture at the Universities. They must be 
natural-born British subjects and the sons of fathers also 
natural-born British subjects. 

Before March Ist candidates must submit to the Secre- 
tary of the Admiralty a full statement of their academic 
qualifications, together with a recommendation from the 
appropriate authorities of their University. 

Candidates who are considered prima facie suitable for 
entry into the Royal Corps will appear before an Admiralty 
Selection Board in March or April, and a provisional 
selection will be made. Candidates provisionally selected 
will undergo a medical examination shortly after their 
interview. Their ultimate entry into the Corps will 
depend upon their achievement in the Final Honours 
Examination at the end of the University year. 

The early date of the Selection Board is intended to 
enable students to compete for entry into the Constructive 
Branch without the risk of losing any opportunities for 
outside appointments which may occur during the summer 
term. 

The Admiralty recognise that many candidates from 
the Universities will have had little or no opportunity of 
practical training in naval architecture. This fact will 
not prejudice the chances of these candidates, but a high 
standard of academic qualification will be required of 
them. 

Candidates may be required at the discretion of the 
Admiralty to take the entrance examination for the Royal 
Naval College, Greenwich, in certain subjects. 


Engineering College, 





* Extracted from an Admiralty circular. See also leading 
article on page 280. 





Successful candidates will be appointed as Constructor 
Lieutenants for a period of eighteen months to H.M. 
Dockyard, Devonport, for the purpose of receiving prac- 
tieal training. They will receive an outfit allowance of 
£50 towards the cost of the necessary uniform. They will 
be quartered in the Royal Naval Barracks and receive 
the pay and allowances of a Constructor Lieutenant 
At the end of this period they will be appointed 
for a period of about six months to one of H.M. 
ships for service at sea. 

After their sea service they will be appointed for a two 
years’ course at the Royal Naval College, Greenwich. 
This course will consist of the second and third year course 
followed by other Constructor Lieutenants. 

(D) Entry from Private Shipyards.—A candidate will 
only be admitted who gives satisfactory evidence of 
adequate academic and technical education and of having 
been engaged in practical shipbuilding work for a period 
which, by the date of admission to the Royal Naval 
College, Greenwich, must be not less than a year and a-half. 


TRAINING AT THE Royat NAvAL COLLEGE, 
GREENWICH. 


The course at the Royal Naval College, Greenwich, 
lasts normally for three years, of which candidates from 
the Universities and certain candidates from private 
shipyards will be excused the first. First-year constructor 
students will receive the rank of Constructor Sub- 
Lieutenant, and second and third-year students that of 
Constructor Lieutenant. Their pay and allowances will 
be as shown below. 


SALARIES. 


The designation and salaries of the members of the 
Royal Corps of Naval Constructors at present are as 
follows :— 


1 Director of Naval Construction £2500 

1 Deputy Director of Naval Con- 
ee i err 

7 Assistant Directors of Naval 
Construction ae eee’ hie 2 ech ee 

1 Deputy Director of Dockyards... £1500 

1 Superintendent of Contract 
Work “ss £1500 


4 Managers, Constructive Depart- 
ment .. ste eee 


si kee £1300 and a house 
12 Chief Constructors (b) 


£950—30—-£1150, with house 
or house allowance (d) 

£767 17s., rising to £934 4s., 
with house or house allow- 


10 Senior Constructors... 


ance (d) 
65 Constructors (c) £680, rising to £847 Ils., 
with house or house 


allowance (d) 
19 Assistant Constructors, First 


Che ae eee ee ee, RS Thos; Hiding te S6ee 
Assistant Constructors, Second 
Class, employed in varying 


numbers at the three large home 

yards and at sea ows 
Constructor Lieutenant 

training period... ... ... 
Constructor Sub-Lieutenant 


ss ve. £350 fixed 
during 
... 13s. 6d. a day 
9s. a day 
NorteEs. 

(a) Two receive an allowance of £200 per annum in addition. 
One appointment is on an acting basis at present. 

(b) Two of these appointments are on an acting basis at 
present. 

(c) Fifteen of these appointments are on an acting basis at 
p.esent. 
; (d) House allowance is £75 per annum (temporarily increased 
by 40 per cent.). 

The numbers borne in the various grades are subject to 
fluctuations according to service requirements. 


ALLOWANCES. 


Officers serving abroad are entitled to a colonial allowance + 
house allowance as a separate emolument is not payable. 

Special allowances are payable to officers appointed to certain 
posts. 

Constructor Sub-Lieutenants and Constructor Lieutenants 
under training in the Royal Naval Engineering College, Keyham, 
Royal Naval College, Greenwich, and H.M. Dockyard, Devon- 
port, are allowed service accommodation free of charge, together 
with an allowance towards the cost of their messing. The 
messing charges (i.e., those covering the cost of victualling) 
which the officers themselves are required to bear normally do 
not exceed 2s. a day exclusive of compulsory extras, such as 
mess subscription, paper fund, &c., as well as personal extras. 








South African Engineering Notes. 
(By our South African Correspondent.) 
Care Town, February 2 Ist, 1938. 
A Topographical Survey. 


To facilitate the work of a topographical survey 
of the Union, which is expected to take fifteen to twenty 
years to complete, the Government is equipping an Air- 
speed Envoy aeroplane as a special air survey machine. 
The machine is being fitted with the latest aerial cameras, 
and an automatic pilot for straight-line flying. The staff 
for this survey is now being recruited and trained. The 
scheme is to map the whole of the Union on a scale of 
1 : 50,000, or, roughly, lin. to the mile, and in the towns 
and more developed parts on a scale of 1 : 25,000. In 
this work aerial photographs, used in conjunction with 
plane-table surveys in the field, will form the basis for 
the finished maps, which will be completed in Pretoria. 
All mapping will be based on the trigonometrical beacons 
now being erected throughout the country and topo- 
graphical details obtained from photographs. Last year 
the Department completed 5000 square miles of survey 
in the Northern Transvaal and 19,000 square miles along 
the Natal coastal belt. Another 5000 square miles is now 
being photographed in the Richtersveld, primarily for 
the purpose of a base mineral survey. Up to the present, 
all survey work from the air has been done for the Govern- 
ment by a private aircraft company, under contract, but 
in the future the Government’s own machine will colla- 
borate with the company. It is considered possible to 
photograph from 30,000 to 40,000 square miles a year, 





} H.M. Dockyards abroad are at Gibraltar, Malta, Bermuda, 
The Cape, Hong Kong and Singapore. 





and matriculated young men are now being trained to 





being built at Defence Headquarters to enable all photo- 
graphs to be developed in the field. The Government 
survey plane will first operate over 15,000 square miles 
south of Pretoria, while photographs were taken this 
year over the territory bounded by Cape Town, Caledon, 
and Ceres. The detailed topographical maps that will be 
produced will be of great value, not only to the Defence 
Force, local bodies, and those responsible for national 
roads, but also as a basis for geological, soil, and engi- 
neering surveys of al! kinds. 


Petrol from Coal. 


The arrival in the Union recently of important 
persons associated with the iron and steel industry and 
the production of petrol from coal and other sources is 
being taken to foreshadow considerable development in 
these industries in South Africa. Among the visitors are 
Sir Charles Wright, chairman of Baldwin’s, and Dr. 
Fischer, who is identified with the Fischer-Tropsch 
process of producing petrol from coal. Apparently Dr. 
H. J. van der Bijl, chairman of the S.A. I. & S. Industrial 
Corporation (Iscor) and of the S.A. Electricity Supply 
Commission (Escom), is making the most of the peculiar 
opportunities of the present to expand both the products 
and by-products of the country. Some steps have already 
been taken by Iscor towards developing oil and petrol as 
a by-product at its works, and it now appears that Dr. 
van der Bijl is impressed by the Fischer-Tropsch process, 
for he states: ‘‘ We have gone into the cost of making 
petrol from coal by this process, and we are quite satisfied 
that we can profitably make petrol from coal in South 
Africa,”’ and he goes on to say that in a few years South 
Africa will be producing a considerable quantity of her 
petrol requirements from her own coal with maize as a com- 
ponent. The use of maize meets the only objection to the 
Fischer-Tropsch product, that it has not the proper octane 
number. The octane number of petrol can be increased 
by adding tetra-ethyl, alcohol, or benzine, or ketones, 
Ketones are the most effective agent for increasing the 
octane numbers of petrol, and ketones can be manufactured 
from South African maize. The petrol made here will be 
available to the public, states Dr. van der Bijl, at a much 
lower rate than the existing prices. There are almost 
inexhaustible supplies of coal in the Union suitable for the 
production of petrol, and eventually all the Union’s 
needs will be supplied from this source. South Africa uses 
about 450,000 tons of petrol per annum. Probably enough 
petrol will be produced from coal at first to meet about 
one-quarter of this need. Several millions of capital will 
be needed (£3,000,000 is mentioned as a likely figure). 
Dr. van der Bijl has not given information as to what 
steps will be taken to initiate the Fischer-Tropsch process 
in the Union, but it is understood that an undertaking on 
lines similar to those in regard to Iscor and Escom under- 
takings may be formed to work the process. The rights 
are already held privately in this country. The defence 
needs of the country in time of emergency is moving the 
Government to take active steps towards petrol produc- 
tion. South Africa is becoming very largely dependent 
on petrol supplies, and the Union Government knows it 
cannot get a guarantee of sufficient supplies from outside 
in a time of need. 


Dock Cranes to be Ordered. 


Tenders for the provision of twenty-two cranes 
for Table Bay’s new harbour are being called for. The 
sum involved is believed to be in the neighbourhood of 
£100,000. Most of the cranes are for the three new deep- 
water berths E, F, and G of the foreshore quay, on the 
first of which work is already in progress. Four of the 
cranes are to have a lifting capacity of 15 tons each, and 
the remainder will be 4-tonners. All will be of the elec- 
trically driven travelling jib type. They will probably be 
delivered towards the middle of next year. The Adminis- 
tration has decided to call for tenders earlier than it 
would otherwise have done to ensure that the eranes are 
delivered in plenty of time for the commissioning of the 
new quays, in spite of any delay due to the armaments 
hustle. Last year the Administration took delivery 
of twelve 4-ton cranes for the new basin. These 
took between twelve and eighteen months to deliver 
from the time tenders were called for. The four 15-ton 
cranes will be a welcome addition to the harbour equip- 
ment, as Cape Town’s harbour has always been handi- 
capped by the lack of proper facilities for handling heavy 
lifts. Any lift over 5 tons has to be handled at present by 
the 60-ton floating crane. This is laborious and unecono- 
mical; 15-ton cranes will relieve the big crane of 
probably 50 to 60 per cent. of the work. When the new 
batch of cranes arrives Table Bay Harbour will have over 
ninety cranes in commission along its quays. 


£1,000,000 Dam on Orange River. 


The Department of Irrigation will start investiga- 
tions immediately into the possibilities of finding a suit- 
able site on the Orange River for a large storage dam to 
regulate the flow of water to the river settlements in the 
north-west. The settlers have for many years had to 
cope in turn with floods and with a shortage of water. 
The floods cause great damage, while in dry seasons there 
is no water for irrigation purposes, with consequent crop 
losses. The island and river bank settlements have just 
been through another trying time of water scarcity. The 
Government has approved of the principle of a storage 
dam being constructed with a view to regulating the flow 
of the water and keeping the river settlements adequately 
supplied during the dry years. The cost of the dam has 
been estimated at £1,000,000. Silt is one of the most 
serious problems which the Irrigation Department will 
bear in mind in selecting a site for the dam. In the past 
years millions were sunk in constructing dams, which at 
first provided magnificent water storage but were speedily 
silted up and became a dead loss. With these experiences 
in mind, the Department is giving weighty consideration 
to the possible sites which have been selected before making 
a final decision, 


Free State Irrigation. 


Three additional major irrigation schemes on 
three different rivers have been provisionally decided upon 
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sive investigations now being conducted by the Depart- 
ment of Irrigation into the irrigation and water conserva- 
tion potentialities of this province. Investigations are 
also proceeding in respect of other possible schemes. 

One of the three projected schemes will be on the Modder 
River at Salereyspoort, 20 miles upstream from Paarde- 
berg. Another will be on the Sand River, and the third on 
the Vet River, but the sites chosen on these two rivers 
have not yet been disclosed. It is probable also that a 
major storage scheme will be constructed higher up the 
Modder River. These schemes will entail an estimated 
expenditure of several hundreds of thousands of pounds. 
They will assist in stabilising farming and will benefit a 
large number of farmers over an extensive area of the Free 
State. It has been established that the Free State is 
exceptionally favourably situated for conservation, not 
only because of the flatness of the country, but mainly 
because the rivers are comparatively free from silt, which 
constitutes the chief menace to river storage works in 
South Africa. 


Cape Town to Clean its Water Pipes. 


The Cape Town City Council is calling for tenders 
for the cleaning of the 32in. steel pipe line from Steenbras 
to Newlands, Cape Town, a distance of 33 miles. The 
water has formed an organic matter deposit on the insides 
of the pipes, which have been in use for ten years. The 
work is to start almost immediately, and it is hoped to 
have a large section completed before the pipe line is 
required to be in continuous use during next summer. 
The process of cleaning the reticulation mains in the city 
and suburbs has been going on for more than two years, 
and over 30 miles of these mains have already been 
cleaned and cement-lined. The cleaning of the 32in. 
pipe line will start in the winter, when the average daily 
consumption is very much less than in the summer, and 
can be looked after by the local storage reservoirs. In the 
hot weather this summer an average of 17 million gallons 
a day has been used, but the consumption drops to 
between 6 million and 7 million gallons in the winter. 
More than 53,000 houses are to-day supplied with water 
from the municipal mains. This represents an increase 
of 100 per cent. since the Steenbras pipe line came into 
operation ten years ago. With the introduction of the new 
filtration plant at Steenbras, the design for which is now 
being proceeded with, the o ic matter will be removed 
from the water, and this trouble with the pipe line will 
cease. 


Larger Water Supplies. 


Durban’s water consumption is increasing at 
such a rate, even under restrictions, that an emergency 
scheme of water supply has been put forward by the city 
and water engineer, Mr. W. M. M. Campbell, who states 
that it is urgently necessary. This scheme is, of course, 
entirely apart from the great Umgeni water scheme, to 
cost £1,750,000, upon which work has been started. 
Johannesburg and the other towns on the Witwatersrand 
goldfields are increasing so rapidly in population and 
industrial enterprises, which all call for increased supplies 
of water, that the Rand Water Board, which has to supply 
its requirements, adopted at the end of January an addi- 
tional water supply scheme set out by Mr. M. Udwin, its 
chief engineer. The scheme will bring into service from the 
Vaal River an additional quantity of 20 million gallons a 
day, at an estimated cost of £1,420,000. The water will 
be taken from the Vaalbank Reservoir near Vereeniging, 
which is part of the Government Vaal—Hartz irrigation 
scheme. The supply is obtained under an agreement 
between the Board 'and the Government, whereby in 
return for a large payment towards the cost of the dam 
the Rand Board has the right to take a certain quantity 
of water from it. 


Johannesburg’s New Power Station. 


The Johannesburg Tramway and Lighting Com- 
mittee has accepted tenders for the machinery for the 
first section of the city’s new power station, which is to be 
built on the municipal farm, Orlando. British firms have 
been awarded the major portion of the tenders, which 
amount to £830,000. The work comprises two 30,000-kW 
turbo-generators, boilers, and cranes. The British General 
Electric Company has the contract for the generators 
and condensers and Babcock and Wilcox for the boilers. 
The first section of the new station will be ready to 
generate in 1940. Johannesburg’s increasing consumption 
of electricity is indicated in the comparative figures of 
current supplied by the municipality in December, 1935, 
1936, and 1937. In December last 23,508,526 units were 
supplied for light, power, and traction. This is an increase 
of 3,000,000 units over the corresponding month of 1936 
and 7,000,000 units more than in 1935. 


Larger Power Station for Port Elizabeth. 


A meeting of municipal voters at Port Elizabeth 
has this month authorised the City Council to raise a loan 
of £320,000 for carrying out extensions to the municipal 
electricity power station. This development, which follows 
regular additions to the power station during recent years, 
is due to the increased consumption of electricity as a 
result of the city’s industrial growth and to the extension 
of the boundaries of the city to include areas previously 
outside. Only three years ago the consumption of elec- 
tricity was 35,000,000 units, while in 1937 it had increased 
to 58,300,000 units. The present scheme will take care 
of the expected demand in the immediate future only, 
and already the city authorities are investigating a pro- 
posal to build an entirely new power station at a cost of 
£1,000,000 outside the city—probably at Zwartkops, 
2 or 3 miles away. 


A 300ft. Chimney. 


A chimney, 300ft. in height and the tallest in 
South Africa, is now being erected to carry off all the gases 
from six boilers in the new Table Bay power station at 
Cape Town. The chimney is built to allow a sway of 
about 4in.in the wind. From ground level to the top of the 
chimney the height will be a little more than 300ft. The 
chimney is mounted on the new power station building, 
which is 120ft. in height. It will have a diameter of 24ft., 
tapering to 19ft. at the top. This steel chimney will be 





self-supporting ; there will be no bracing wires. The 
building below has been specially designed, and reinforced 
to take all stresses and strains. Inside and out, the 
steel cylinder will be coated with cement, 2in. thick, to 
give protection against the corroding sea air. A cement 
gun is used, and the preparation is shot on to the steel at 
high pressure. For the first 98ft. the steel plate forming 
the chimney is jin. thick, above that it is fin. thick. 
A gang of twelve men working on travelling stages inside 
and out are riveting the plates in position. Material is 
lifted by a steel derrick bolted to the plates, and this is 
moved up as the work proceeds. In a fierce south-easter, 
lifting the curved sheets of steel 10ft. long and 6ft. deep 
becomes so difficult that work has to stop. 

There are two large openings at the base of the chimney 
to be used as inlets for the flue gases. A steel ladder is 
to run all the way up one side. There will be a “ runway 
track ” at the top to give access for maintenance work and 
to allow tackle to be slung. At about 50ft. from the base 
there is a platform all the way round, giving access to 
ports in the chimney. Samples of gases will be taken 
regularly for analysis. Every boiler is fitted with a series of 
grit arresters which take the grit out of the gases, 
thus preventing the smoke from becoming a nuisance to 
Cape Town. Work on the chimney started in November 
last year, and will be finished at the beginning of March. 
Material for the chimney and the boilers were supplied 
by Babcock and Wilcox, Ltd. The erection is being carried 
out by Reynolds, Sons and Partners, of Johannesburg. 


Lighter for Royal Navy. 


An 80-ton lighter for the Royal Navy—the first 
of her type to be completely built at any South African 
port—has just been launched at the Simon’s Town Naval 
Dockyard. The vessel was designed and constructed at 
Simon’s Town, and was mainly built by South African 
mechanics, who have been trained in the dockyard. The 
lighter is an all-steel craft, designed for the transport 
of oil fuel. The craft is about 85ft. long, with a beam of 
18ft., and is subdivided into compartments, being capable 
of stowing 80 tons of oil fuel. One compartment is specially 
intended for sludge oil. The modern method of electric 
welding has been largely employed in the construction. 








The Moscow Underground 
Railways. 


THE population of Moscow has been more than doubled 
during the past twenty years, and the number of 
inhabitants now approaches the four million mark, 
whilst in accordance with the “‘ Greater Moscow ”’ plan 
preparations are being made to handle a population of 
five million people within the next few years. The number 
of passengers carried by the tram, bus, underground, and 
river ferry services rose from 257-4 millions in 1913 to 
2136 millions in 1936, and is rapidly increasing. During 
that period the area of surface roads in Moscow has 
grown from 198,700 to 4,500,000 square metres. Existing 
roads are being widened to 30 m. to 40 m. in the 
older parts of the city and to 70 m. in its new parts. 
Reconstruction of the capital of the U.S.S.R. is proceeding 
with regular speed, and a considerable number of new 
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Moscow's UNDERGROUND SYSTEM 


streets are being made. Five new bridges to span the 
Moscow River are in course of construction. A new road 
will cross the entire capital, stretching from the present 
centre to the Palace of the Soviets, now under construc- 
tion, which when completed will, it is said, be the tallest 
building in the world. Designed as a monument to Lenin, 
it will be able to hold simultaneously up to 30,000 people, 
and will contain sixty-two escalators and ninety-nine lifts. 
A statue to Lenin, about 100 m. high, will be placed on 
the upper terrace of the tower, and will increase the total 
height of the building to 420 m. 

All this expansion of the city has necessitated con- 
siderable extensions to the existing tramway, autobus, 
and trolleybus lines, and the building of the underground 
railway system. There are a number of surface railway 
lines radiating out from Moscow, and the different main 
line terminal stations will eventually be linked up with the 
underground railway system. The accompanying diagram 
shows the extent of the first three underground lines, 
either completed or in course of construction, and their 
connections with the main line terminals. The first line 
extends from Sokolniki to Gorky Park, a distance of 
11-5 kilom., with eleven stations on the route; and the 
second line extends from Sokol to Kursk Station, a distance 
of 12-4 kilom., with nine stations. The third line, on 
which construction began last year, will extend from Kursk 
railway station to the Stalin Stadium in Izmailovo, a 
distance of 7-3 kilom., and a branch line, passing under 





the Moscow River, from Sverdlov-square to the Stalin 
Automobile Plant, a distance of 6-4 kilom., with three 
stations. These lines, together with the extension to 
Kiev Station, will give a total length of 40 kilom. of the 
complete scheme of 80 kilom., as at present proposed. 

The first section of Moscow’s Underground, called 
Kaganovitch’s Metro, was opened for traffic in May, 1935, 
and during its first year’s operation 77 million passengers 
were carried, and over 110 million passengers were carried 
during the second year, without a single mishap. Since 
that time other sections have been opened or are about to 
open, and it is expected that the line to the Stalin Stadium 
will be completed by June, 1939, and that to the Stalin 
Plant by December, 1939. The first line was constructed 
under mining methods, and the tunnels were lined with 
reinforced concrete; the new tunnels were excavated 
by means of tunnelling shields, and are lined with cast 
iron segments. All kinds of strata have been met during 
the progress of the work, and the presence of rock has 
added difficulties to the work. Greater use of mechanical 
methods was made in constructing the second line, and 
the introduction of Stakhanov methods reduced the 
amount of manual labour required and the time in com- 
pleting the work. The internal width of the tunnels is 
5-5 m. (18ft., as compared with 1lft. 8}in. of the London 
tubes), with a track gauge of 5ft. The raad bed of the 
first line is of crushed stone, and that of the second line is 
concrete, which is to be adopted for all future lines on 
account of greatly reduced maintenance costs. An 
improvement introduced on the second line is the welding 
of the running rails, resulting’in‘reduced maintenance cost 
and easier train running. 

No two stations are architecturally alike, and various 
colour schemes have been adopted for the different under- 
ground stations. The walls and columns are faced with 
polished marble, and have bronze decorative work. Ample 
space has been provided in the circulating areas, and the 
lighting arrangements are attractive and extensive. 
Elaborate provisions are made for ventilation, and the air 
is conditioned before being drawn underground, so as to 
maintain an equable temperature below the surface. The 
tunnels of the third line will be built at a depth of 
30 m. to 50 m., which is greater than the two earlier lines, 
and escalators will lead direct from the surface to the 
trains. 

The capacity of the second line will be thirty trains an 
hour in each direction, but at first only fifteen trains an 
hour will be run. The trains at first will consist of six 
coaches, but platform and signalling arrangements will 
allow for eight-coach trains. All coaches are constructed 
of steel and welded, and improvements in the finish and 
lighting have been embodied in the new coaches now being 
manufactured. The doors are power operated, and the 
train cannot start until all the doors are closed. The 
coaches on the first line are coloured red, and those of 
the second line blue. The overall average speed of the 
trains, including station stops, has been increased from 
32 kilom. to 42 kilom. an hour, and the maximum speed 
has been set at 72 kilom. an hour. Automatic signalling 
of the latest practice has been installed, using three-aspect 
light signals, track circuits, and automatic train stops. 
The voltage used is 110-volts D.C. 

The various power stations in the Moscow district are 
interconnected with a comprehensive grid system, and 
these supply electrical power to the sub-stations serving 
the underground railway system at suitable points. One 
conductor rail, supplied at 750 volts D.C., is placed at the 
outside of the running rails, and is insulated at the top and 
sides, the contact shoes of the train moving along the 
underneath portion of the conductor rail. 

All the materials now being installed on the Metro have 
been manufactured in the Soviet Union. 








TEN-COUPLED AMERICAN LOCOMOTIVES. 


In line with the policy of reducing cost of freight 
transportation by handling long trains, some of the heavy 
traffic American railways are using powerful ten-coupled 
engines. The latest additions to such equipment are ten 
locomotives for the Kansas City Southern Railway, five 
of which are coal burners and five oil burners, while all of 
them have 310Ib. boiler pressure and are fitted with a 
system for treating the feed water. Engines of the same 
type on the Chesapeake and Ohio Railway are somewhat 
heavier, 280 tons, with 185 tons on the drivers and 
cylinders 30in. by 34in. All are of the 2-10-4 type. The 
new engines have mechanical stokers for the coal and 
Venturi gas exhaust nozzles on the oil burners. Driving 
wheels are of the box or hollow centre type, and the main 
or connecting-rods are of the tandem type, driving on the 
third and fourth axles. The first three pairs of drivers are 
equalised with the leading bogie, and the two rear pairs 
with the trailing bogie. The journals are 13jin. by 14$in. 
and ll}in. by l4in. Lateral motion is provided for the 
first, second, and fifth axles. The general dimensions 
of the engines for the Kansas City Southern Railway are 
as follows :— 





Weight of engine 255 tons 
Weight on drivers ee 175 tons 
Weight on leading bogie ... 25 tons 
Weight on trailing bogie ... 55 tons 
Weight of tender— 

ASO 50051 edd 940) tewaiok-.dss.) oS diens 

Sr en re 
Wheels, driving 14 a SF 
Wheel base, driving ... , 24ft. 4in. 
Wheel base, engine ..._. 48ft. 8in. 


Wheel base, engine and tender... 98ft. Sin. 


Cylinders, two ... ... 27in. by 34in. 
Boiler barrel, diamete 7ft. 6in. 

OE To. esp siradaiiven, leas 12ft. Gin. by 8ft. 6in. 
Combustion chamber, length ... 6ft. 3in. 

OE OOM ince t's 20m 1 see 21ft. 

Grate area ... ws 107 square feet 


Heating surface— 
Fire-box and combustion chamber 446 square feet 
Fire-box total ses aes ase eee ~=©500 square feet 


Tubes and flues 4654 square feet 
Total evaporative 5154 square feet 
Superheating surface 2075 square feet 


Tender capacity, water 21,000 gallons 

Tender capacity, fuel— 
Coad then ese? ORI GAM © AB CaS 

GEE see vee soe OLA OD, Cee 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The Anglo-Cartel-American Agreement. 


According to official statements which followed 
the meeting of the Cartel on March 3rd, an alliance has 
now been reached between the British, Cartel, and 
American steel makers, the object of the agreement being 
to maintain export. prices and to fix quotas for the various 
markets. It is understood that the arrangements follow 
closely upon the lines of the preliminary agreement which 
was made last December. British prices and extras are to be 
observed in Empire markets with the exception of certain 
parts of Canada; Cartel prices and extras in Cartel markets 
which are principally South America and the Far East and 
American prices and extras in Cuba, Mexico, and one or 
two districts in Canada. The arrangement is understood 
to be based upon the view that whilst prices are to be 
maintained, in the case of competition in any market 
“ fight’ prices may be mutually arranged, although at 
the moment these are severely frowned upon. It has been 
agreed also that the quotas fixed for the various 
countries will be strictly respected. Although the market 
was inclined to consider that there was no necessity for a 
Central London Committee to control the working of the 
arrangement, the steel makers of the three parties have 
decided otherwise. The official announcement states that 
“with the object of completing the organisation of the 
world export market and to ensure the working of the 
arrangements referred to there has been set up in London 
a Special Committee possessed of wide powers.’ This 
Committee will consist of a member each of the American, 
British, and Continental groups and an impartial member, 
whose object will be to see that the various quotas of the 
three industries are not exceeded. The new Committee 
also will have certain powers to regulate the quotations 
for any special business which may be offered in any 
market. The Cartel, at last week’s meeting, decided 
to apply severe penalties to ‘any party who through 
breaking the general rules compromises that discipline 
which is essential. These penalties will be inflicted with- 
out discrimination either upon member firms or upon 
accredited merchants who fail to observe in the strictest 
sense the obligations they have undertaken towards the 
Cartel.” Whilst the Cartel has always endeavoured to 
maintain a system of penalties for breaches of rules and 
regulations, these have at times been widely ignored, and 
it will be interesting to see if under the new régime “ disci- 
pline ’’ will be more rigidly maintained. 


The Pig Iron Position. 


The most interesting development during the 
week was the announcement by the Import Duties 
Advisory Committee that an application has been made 
for * the removal from the Free List and the imposition of 
an additional import duty on pig iron, other than pig iron 
smelted wholly with charcoal and vanadium titanium 
pig iron produced in an electric furnace.” It was known 
that the foundry pig iron producers had applied for the 
imposition of duties, but some surprise was occasioned by 
the inclusion of basic iron, as it was thought that the 
British Iron and Steel Federation still had some iron to 
receive against contracts they entered into when the 
British steel works badly needed this material. It is 
evident, however, that most deliveries against these 
contracts will be completed before the end of March and 
that the normal supplies will be sufficient for the British 
industry. Large tonnages of basic iron are imported 
regularly from India by arrangement with the Indian 
producers. Under the terms of the Ottawa agreement 
this iron enters the country duty free. It is known, of 
course, that the Ottawa arrangements are to be revised, 
but it is very unlikely that any scheme for revision will 
materially alter the position of the Indian pig iron pro- 
ducers in the British market. The foundry trade and, 
indeed, all engineering concerns using foundry pig iron 
are intimately concerned with the proposed duty. There 
is, however, no scarcity of this iron, excepting perhaps of 
some of the special sorts, and considerable stocks are held 
at the consuming works as well as at the blast-furnaces. 
This position arose largely from the decline in the demand 
for Continental foundry iron just at the time when British 
iron was difficult to get. Foreign iron was offered at cheap 
prices in this country and some rather panicky buying by 
consumers followed. Later, when expectations that the 
import duties would be imposed at the end of March 
became prevalent, there was a rush to get the iron in 
before these became operative, and a state of congestion 
developed. As a consequence there is practically no 
demand at present, although a considerable proportion 
of the current production is going into consumption 
against old contracts. At the same time, practically no 
business in foreign iron has been arranged since the British 
foundry iron makers brought in their loyalty rebate 
scheme, by which 5s. per ton is allowed to those consumers 
using only British material. It is also believed that the 
duties on steel will automatically be raised at the end of 
March, and this has caused a similar over-loading to develop 
in the finished steel department of the market. This to 
some extent accounts for the slackness in the demand for 
British steel, excluding the products of the heavy steel 
makers. 


Scotland and the North. 


Whilst there is active pressure to obtain delivery 
against existing contracts, the volume of new business in 
practically all sections of the market is disappointing. 
The works claim to have sufficient orders in hand to keep 
them well employed until the third quarter, but it is 
obvious that old contracts are being completed much more 
quickly than new work is being obtained. There has been 
a certain amount of cancellation of old orders, but not 
sufficient to cause any perturbation to the manufacturers. 
[t is not surprising that as a result of these conditions 
delivery dates have become much shorter. The easier 
situation, however, has not affected the market for plates 





and consumers do not find it easy to place orders for 
delivery in less than two or three months. The position 
with regard to joists and sections is rather more com- 
fortable, but some works require prolonged periods to 
execute orders for certain sizes. Considerable quantities 
of steel are going into consumption at the shipyards, but 
the scarcity of orders for new shipping is creating anxiety. 
In the lighter section of the market the position has 
changed materially from that existing only a few weeks 
ago. The greatly increased supplies of billets have enabled 
the re-rollers to work off most of their arrears of orders. 
This larger production of the smaller sizes of British steel 
products coincided with the release of Continental steel 
against the quota and led to a rush of foreign material of 
Cartel and non-Cartel origin to this country with a view 
to evading an increase in duties which may take place at 
the end of March. Many stockholders and consumers 
have received more steel from home and overseas sources 
than they have room to store and the market has become 
very congested. A similar situation prevails in Lancashire 
and other districts in the North of England, and, in fact, 
all over the country. Disappointment is felt at the lack of 
inquiry from the constructional engineers, whilst the 
wagon and locomotive builders, although they have a 
large amount of work in hand, are not booking much 
forward business. In the lighter sections of the industry 
some makers of small bars and sections are able to give 
three to four weeks’ delivery, but this is not the case at 
all the works. The heavy and general engineering trades 
in Lancashire are well employed and lately a certain 
amount of new business has come forward from these 
industries. The North-West Coast works are all well 
occupied, but, like the manufacturers in other parts of 
England, are not finding it easy to obtain new business. 


Wrought Iron. 


Although the situation in the wrought iron 
industry is not so satisfactory as even in the autumn of 
last year, it does not give cause for pessimism. In 
common with other branches of the iron and steel trade, 
there has been a considerable diminution in the demand, 
but it is too early yet to be certain that this is more than 
a temporary phase. The tonnage of orders placed since 
the end of 1937 has been disappointing ; but the call for 
the better-class material has been maintained to a much 
greater extent than for the cheaper kinds. In the Mid- 
lands the works are fairly well occupied, but they have 
very much reduced, if not entirely worked off, their 
arrears of orders. Nevertheless, the railway wagon makers 
are taking good tonnages of marked bars, whilst there is 
an outlet for substantial quantities of nut and bolt bars. 
There has been little business passing in iron strip for 
some time and the call for crown bars, which at one time 
was fairly active, has declined. The Lancashire producers 
are moderately busy, but new business has become rather 
scarce. This is noticeable principally in the case of the 
cheaper grade bars and iron strip. Irregular working has 
characterised most of the Scottish bar iron works since 
the middle of December. With the exception of sheets this 
department has felt the recession in the demand for iron 
and steel material more than any other section of the 
Scottish industry. The easier conditions which have 
developed in the steel bar market and the fact that con- 
sumers can now obtain deliveries of steel within a few 
weeks has adversely affected the request for bar iron. 
When the stringency in the steel market was at its height 
a considerable tonnage of orders was diverted to the iron 
department, and now that conditions have changed, no 
important tonnage of new business has appeared to take 
its place. In no part of the country, however, has this 
industry suffered from the competition of foreign imported 
material, and any broadening in the demand would at 
once improve the position at the works. 


Current Business. 


The London, Midland and Scottish Railway have 
placed a contract with Vickers-Armstrongs, Ltd., for two 
pairs of dock gates at Barrow Docks, in connection with 
the improvements being carried out there. Harland and 
Wolff, Ltd., have received an order, valued at £1,000,000, 
from the Blue Star Line for two express refrigerated motor 
cargo liners. The London and North-Eastern Railway 
has placed orders for a hundred and three non-vestibuled 
carriages. These have been distributed to R. Y. Pickering 
and Co., Ltd., Wishaw (twenty-four); and Cravens 
Railway Carriage and Wagon Company, Ltd., Sheffield 
(seventy-nine). Clydebank Dean of Guild Court has 
approved plans for the building of a new factory at 
Dalmuir by Turners Asbestos Cement Company, Ltd., at 
a cost of £40,000. The site was formerly occupied by the 
shipyard of William Beardmore and Co., Ltd., on the 
north bank of the Clyde, which was dismantled in 1931 
under the shipbuilding rationalisation scheme. Demoli- 
tion work is now in progress and a 20-acre site is being 
rapidly cleared. The Ferro-Arc Welding Company, Ltd., 
is to build works at Bilston. The works of the British 
Oxygen Company, Ltd., at Jarrow-on-Tyne, which were 
recently destroyed by an explosion and fire, are to be 
rebuilt. The municipality of Salisbury, Rhodesia, has 
placed an order with Stewarts and Lloyds, Ltd., for 103 
miles of pipe line. The Coltness Iron Company, Ltd., has 
purchased the Oxwell Mains Limestone Mines near 
Dunbar. The Department of Overseas Trade announces 
that the following contracts are open for tender :— 
Brisbane City Electric Light Company, Ltd.: one mild 
steel ash bunker, one electric goods lift, dormer, spares, &c. 
(Brisbane, March 30th); South African Railways and 
Harbours Administration: supply and delivery of ten 
or more 5/6-ton four-wheel welded frame road trailers 
(Johannesburg, April 25th); quantities of round and 
square steel (Johannesburg, April 4th) ; Cape Town Elec- 
tricity Supply Commission: supply and delivery of 
26,440 lb. of hard-drawn stranded bare copper wire 
(3/0-104 and 3/0- 147), 0-025 and 0-05 square inch (Cape 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 





Export quotations are 


Town, March 23rd); supply and delivery to the Salt 
River Power Station Siding 804, Cape Town, of quantities 
of straight flanged cast iron pipes and special pipe castings, 
together with rubber insertion joints, bolts, nuts, and 
washers (Cape Town, April 8th); Rand Water Board : 
one vertical spindle centrifugal pump direct coupled to an 
electric motor (Johannesburg, April 5th); Union Tender 
and Supplies Board: air conditioning plant (Pretoria, 
March 24th); Johannesburg City Council: supply and 
delivery of one hundred and fifty 30ft. steel poles and 
finials (Johannesburg, March 16th). 


Copper and Tin. 


The electrolytic copper market has gradually 
deteriorated during the past week, since, in fact, the short 
burst of activity which occurred towards the end of 
February. The American market also appears to have 
slipped back into a state of lethargy from which only last 
week it seemed, to some extent, to have shaken itself free. 
The domestic price in the United States is still held at l0c., 
and suggestions that it is likely to be raised are no longer 
heard. On the other hand, the American copper pro- 
ducers do not seem inclined to drop the quotation with a 
view to encouraging consumption, although this policy 
has been urged upon them for a considerable time. The 
home and export prices are in closer relationship than 
for some while and apparently consumers in Europe are 
more inclined than recently to pay the price ruling in 
the United States. The consumption of electrolytic 
copper continues upon a very good scale and the American 
exports for January, which have only just been received, 
totalled 18,824 tons. Of this quantity Japan took 7173 
tons, Great Britain being next with 2267 tons, and Ger- 
many the third largest buyer with 2046 tons. It is pointed 
out that a good proportion of the business now being 
transacted in copper passes unnoticed. This is because the 
industrial concerns in Great Britain and on the Continent 
in the earlier part of the year entered upon scale contracts 
and take copper from the producers as and when it is 
required at prices based on the London Metal Exchange 
quotation on the day of delivery. The standard copper 
market has been rather featureless and comparatively 
small transactions have been sharply reflected in price 
movements. Operators appear to be nervous and, 
generally speaking, the bears have shown an inclination to 
cover more quickly than the bulls.... In spite of the 
favourable tin statistics, conditions in that market 
have failed to show much improvement. According to 
Mr. W. H. Gartsen’s figures, the total visible supply at the 
end of February fell by 429 tons from 16,831 tons to 16,402 
tons, whilst the carry over at the Straits Settlement 
dropped from 6133 tons to 4650 tons, a reduction of 1483 
tons. This was due to one of the Straits smelters having 
curtailed production throughout February and to the 
other having been engaged during part of the month in 
stocktaking. The month’s supplies reached 7926 tons 
and the deliveries 8355 tons. This market seems to be 
suffering from a lack of confidence and there is a general 
tendency to mark time pending some development in the 
situation which may give a lead. American buyers for 
many months past have come into the market at irregular 
intervals, and the quiet buying from this source has been 
one of the chief reasons for the absence of buoyancy. 
Purchases by Continental consumers have been steady, 
but the quantities purchased have not been large. On 
the whole, however, consumption in this market is fairly 
well maintained. 


Lead and Spelter. 


The lead market for some time past has alternated 
between rather sharp buying by consumers and periods 
of lethargy. The consumption of the metal continues 
on a quite good scale and the time of year is approach- 
ing when the demand for lead products should improve 
and result in a stronger request for the raw material. The 
view of the market seems to be that if prices do not appre- 
ciably increase production at some of the higher cost mines 
will be severely curtailed, since it is believed that some at 
least will find it difficult to make a profit at recent price 
levels. Speculators have shown little interest in the 
market, although at times a rather bullish tone has been 
noticeable. The stocks of lead in bonded warehouses and 
Metal Exchange warehouses have shown a tendency to 
increase. At the end of December the total in stock was 
7004 tons ; at the end of January 8222 tons ; and at the 
end of February 8988 tons. According to American 
official figures, it is estimated that the mine production of 
lead rose 23 per cent. in 1937 to 458,190 short tons, 
against 372,919 tons in 1936.... Prices in the spelter 
market have fluctuated rather widely, but lately values 
have recovered from the lowest points touched. The con- 
suming trades have not taken a great deal of interest in 
the market, and although they have bought on occasion at 
the lower levels many of them appear well covered for 
some time to come, so that little new forward business has 
been transacted. Until something develops in this market 
to indicate the possibility of prices improving there would 
appear little likelihood that buying will take place upon 
any scale. The continued dullness of the galvanised 
sheet trade is a bear point. On the other hand, the brass 
trades are still taking good quantities as well as the die 
castings industry. The stocks of spelter in Metal Exchange 
warehouses and bonded warehouses in this country totalled 
20,164 tons at the end of February, compared with 19,852 
tons at the end of January and 20,182 tons at the end of 
December. In America also the market, which a little 
while ago presented a much brighter appearance, has 
relapsed into featureless conditions and the price has 
again receded. Fresh rumours are current with regard to 
the re-establishment of the International Zine Cartel, but 
whilst there is no doubt considerable dissatisfaction 
amongst consumers at the low price to which the metal 
has fallen, it is not likely that they will be able to form 
an organisation on the lines of the old Cartel. 
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Current Prices for Metals and. Fuels. 





Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections: and Plates are subject to a rebate of 15s. to home users purchasing only 


from associated British Steelmakers. 


PIG IRON. 
Home. Export. 
Foundry home prices, except for Scotland, less rebate of 5/-. 


(D/d Teesside Area.) 


N.E. Coasr- =m. a. Sa .é 
Hematite Mixed Nos. ... 6 12 6 — 
Bed yack) ci: BS +0 Zr? 6 
Cleveland— » 
No. 1 i @... 6 2 6 


No. 3 G.M.B. oe. 6 0 0 


or ot St Ge 


No. 4 Foundry oe ne: 519 0 
Basic 0 0 
MipLaNnDs— 
Staffs— (Delivered to Black Country Station.) 
North Staffs. Foundry... 5 1! 0 .. * 
a ies Forge Se Se eee 
Basic 5 0 Otof5 5 0 
Northampton— 
Foundry No. 3 5 8 6 -- 
Forge 5 5 6 
Derbyshire— FF 
No. 3 Foundry ose a BR oD 
Forge 5 8 0 
ScoTLAND— 
Hematite, f.o.t. furnaces 6 13 0 
No. 1 Foundry, ditto 6 0 6 
No. 3 Foundry, ditto 518 0. 
Basic, d/d Bs Fe Bic w 
N.W. Coast— 6 13 0 d/d Glasgow 
Hematite Mixed Nos. ... | 618 6 Sheffield 
7 4 6 ,, Birmingham 


MANUFACTURED IRON. 


Home. Export. 
Lancs AND YORKS es. A. £s. da. 
Crown Bars 13 5 0 
Best Bars 13 15 0 
MIDLANDS 
Crown Bars 13 5 0 
Marked Bars (Staffs) 15 15 0 
No. 3 Quality... 1112 6 
No. 4 Quality. 12 2 6 
ScorLanp— 
Crown Bars 13.5 0 13 5&6 0 
Best... 13.15 0 1315 0 
N.E. Coast— 
Crown Bars .. a BS. - Behe i; 8.0 
Best Bars [18S 3S Oo. 13.15 0 
Double Best Bars ae. oS 145 O 
NORTHERN IRELAND AND FREE STATE 
Crown Bars, f.0.q.... a5 oe: ae oe 
STEEL. 
*Home. tExport. 
LONDON AND THE SouTH-— Sad. £ es. d. 
Angles mm)! Goer Do [eran 10 12 6 
Tees a 2 3D. 11 12 6 
Joists te Bs B35 10 12 6 
Channels. ey ees i 8.4 22°" 1017 6 
Rounds, 3in. and up i. -3,: 0... 1112 6 
under 3in. i2 0 6* 1115 0 
Flats, under 5in. 12 0 6... 11 15 0 
Plates, #in. (basis) S823 16"... ll 0 0 
ixin. ... ie S6.°@ .:: 11 & © 
jin. | ie be oe 11 10 0 
De cites: cco” Me SW an 11 15 0 
Un. jin. to and incl. 
6 Ib. persq. ft. (8-G.)... 12 10 0... 1210 0 
Boiler Plates, din. hed 12 2 0 
NortH-East Coast £ s. d. £ s. d- 
Angles ll 0 6 10 12 6 
Tees... 12 0.4 1110 0 
Joists a - a 1012 6 
Channels... : ret, Oe fed er 10 17 6 
Rounds, 3in. and up SAD 1026507. 11 12 6 
under 3in. . 2 18 of 11 15 0 
Plates, }in. (basis) 1s S60 11 0 0 
‘in... 4l as<o 11 5 0 
fin. .. 1118 0 11 10 0 
Bit igh es 12 3 0 1115 0 
Un. in. to and inel. 
6 Ib. per sq. ft. (8-G.)... 12 10 0 ... i210 0 
Boiler Plates, din. ll 18s oO. 12.2 
MIpLANDs, AND LEEDS AND DistRIct— 
£ os. d. Mm Be 
Angles ll O 6 10 12 6 
Tees... we @—-8 ie I: Ss 
Joists a 2 ae 10 12 6 
Channels... a oe | 1017 6 
Rounds, 3in. and up =... 12 0 6. 11 12 6 
under 3in. 1} 18 0* 1115 O 
Flats, 5in. and under 11 18 0o* 11 15 0 
Plates, #in. (basis) i. 2. Boe it 0 0 
fein. 1115 6. 11 5 O 
fin. 12. -@, 6, «- 11 10 0 
Eas) pre tete f ie te 1115 0 
Un. fin. to and inel. 
6 lb. per sq. ft. (8-G.)... 12 10 0 1210 0 
Boiler Plates, Zin... 12 0 6 12° 2 6 





STEEL (continued). 


*Home. tExport. 
Soe. @; £3. d. 
GLasGow AND Disrricr 
Angles ll 0 6 10 12 6 
Tees... 12 0 6 11 12 6 
Joists ll O 6 10 12 6 
Channels... a 84 10 17 6 
Rounds, 3in. and up ll 0 6 11 12 6 
is under 3in. 11 18 OF. 1115 0 
Flats, 5in. and under 11 18 OF. 1115 0 
Plates, jin. (basis) rf 64 8 ll 0 0 
» ein. .. 11 13 0 1 5 0 
a." .;; 11 18 0 1110 0 
N eRe nks nancy ance RARE le 1115 0 
Un. jin. to and inel. 
6 Ib. persq. ft. (8-G.)... 12 10 0. 1210 0 
Boiler Plates, jin. 11 18 0 12.2 6 
South Wages AREA— 2 WS. ee ee 
Angles ll 0 6 10 12 6 
Tees... 12 0 6 1112 6 
Joists ll O 6 10 12 6 
Channels... a otiaaal dey eR BE -@ 1017 6 
Rounds, 3in.andup ... 12 0 6 ... 11.12 6 
under 3in. 11 18 0* 1115 0 
Flats, 5in. and under 11 18 0*. 1115 0 
Plates, jin. (basis) 11 10 6 ll 0 0 
yin. ... ere, | oh oe ae ll 5 6 
fin. Relea ORS Ne ee 1110 0 
, vin. ... és Fivce ABS 8 1115 0 
Un. fin. to and inel. 
6 Ib. persq. ft.(8-G)... 12 10 0... 12. 2 6 
TRELAND-—F¥.0.Q.— BELFAST. Rest or IRELAND. 
£ s. d. £6, 2. 
Angles a2. €/ Bie cet ll 8 O 
Tees... i ie She) Des eee i2 8 0 
Joists ll 5 6 1115 6 
Channels... Ae 1110 6 1113 0 
Rounds, 3in. and up 12 5 6 12 8 0O 
“ under 3in.* 10 16 0 10 16 0 
Plates, jin. (basis) Le 33: O.. 1115 6 
fgin. . 1118 0. 12. 0 6 
jin. ... 12 3 0 12 5 6 
xin. ... : 1210 0 12 10 0 
Un. #in. to pin. inel. 1S SO. 12 5 6 
* Rounds and Flats tested quality ; untested 9/— less. 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. Sh ger 5 a a 
11-G. to 12-G., d/d . 1415 0. .f.o.b. 13 10 0 
S| are 23) 8.3.5 ee ree oO 
14-G. to 20-G., d/d 1510 0... ...f.o.b. 13 15 0 
21-G. to 24-G., d/d 16. 168...0 <2. f.o.b, 14 0 0 
25-G. and 26-G.,d/d ... 1610 0. ..f.o.b, 14 15 0 


Irish Free State, £15 15s., f.0.q., four-ton lots. 


The above home trade sheet prices are for 4-ton lots and over ; 


2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots t 
10 cwt., £2 per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G. 


“a 


Home. £..:0.:4, 

4-ton lots and up ... 18 10 0 
2-ton to 4-ton lots 18 17 6 
20 2 6 


Under 2 tons 


Export; India, £19 15s. c.i.f.; Irish Free State, £18 10s. 


f.0.q.; General, £16 15s. f.0.b., 24-G. basis. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/-. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 


less 


Billets. 100-ton lots and over, 35 to 100 tons, 5 '~ extra : 
than 35 tons, 10/— extra. £. & 
Soft (up to 0- 25% C.), untested 717 6 
ss Pe % tested B37 :4 
Basie (0-33% to 0-41% C.) a hae SP 8 12 6 
Medium (0-42 t0 0-60%C.) ... ... .. 9 2 6 
Hard (0-61% to 0: 85% C.) oc oe ae ee 
(0-88% to 0-99% C.) 10 3 6 
a » (over 0-99% C.) 10 12 6 
Rails. Heavy, 500-ton lots, f.o.t. 10 2 6 
9 2 6 


Light, f.o.t.... 


FERRO ALLOYS. 


6/14 per lb. (nominal) 


Tungsten Metal Powder 
6/- per Ib. (nominal) 


Ferro Tungsten .... 


Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c.carbon £24 5 0 7/6 
6 p.c. to 8 p.c. . £24 0 0 7/6 
8 p.c. to 10 p.c. . £24 0 0 7/6 
Max. 2 p.c. carbon - £36 0 0 11/- 
1 p.c. carbon . £38 5 0 11, 
ie 2 . 0°50 p.c. carbon £41 0 0 12/ 
” + +, carbon-free ... L/- per lb. 
Metallic Chromium Henke ' leit 
Ferro Manganese (loose), 76 p.c. . £18 15 0 home 
Silicon, 45 p.c. to 50 p.c. £12 0 Oscale 5/- p.u. 


75 p.c. ... £17 0 Oscale 6/- p.u. 
Vanadium... ... 14/- per Ib. 
Molybdenum ... ai tea . 4/9 per lb.; 5/- forward 
,, Titanium (carbon-free) ... ... 9d. per lb. 
Nickel (per ton) ... ... £185 to £190 per ton. 
Cobalt ... . 8/6 to 8/9 per Ib. 





tExport prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS ' METALS. 


(Official Prices, March 9th.) 


CopPER 
Cash ... £39 17 6tof40 0 0 
Three Months ... £40 2 6to £40 3 9 
Electrolytic ... ... £43 12 6to £44 10 0 


Best Selected Ingots, d/d Bir- 


mingham f44 5 O 
Sheets, Hot Rolled ... £75 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) ... 12}d. 124d. 
»  Brazed (basis) 12}d. 12}d. 
Brass—- 
Ingots, 70/30, d/d Birmingham £35 10 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 1ljd. 11}d. 
Brazed... 134d. 134d. 
Tin-—- 
Cash £185 17 6to £186 0 0 
Three Months . £185 17 6to £186 0 0 
SPELTER- 
Cash £14 3 Yto £14 5 O 
Three Months £14 7 6to £14 8 9 
Lerap— 
Cash ... £15 10 Oto £15 12 6 
Three Months . £15 12 6to £15 15 OU 
Aluminium Ingots (British) ... £100 to £105 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth) Export. 
Navigation Unscreened 21/- 
Hamilton Ell 19/6 
Splints 23/- to 24/- 

AYRSHIRE— 
(f.0.b, Ports) —Steam 18/6 
FiresHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam ... sis 18/6 
Unscreened Navigation 19/6 
LoTHIANsS— 

(f.0.b. Leith)—Hartley Prime 18/6 

Secondary Steam ... 17/6 


ENGLAND. 
Sourk YorKSHIRE, HULL 
B.S.Y. Hards... 


tw 


22/6 to 23 


Steam Screened 20/6 to 21 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 19/- to 20/- 
Second... . 18/6 to 19/ 
» Best Small ... 18/— to 18/6 
Unscreened 18/- to 19/- 
DurHAM— 
Best Gas. 21/6 to 22 
Foundry Coke 36/— to 42/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/— to 29/6 
South Yorkshire ... 26/6 to 27/6 
Seconds . 22/- to 24 
CarpiIr¥— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large .. 25; 
Best Seconds 25/ 
Best Dry Large 25/ 
Ordinaries... .. peat * 25/ 
Bunker Smalls 18/6 to 19; 
Cargo Smalls ... 18/— to 18/6 
Dry Nuts 28/— to 29; 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 to 43 
Patent Fuel 26 
SwANsEA— 
Anthracite Coals : 
Best Large ... ... ... 38/— to 41/- 
Machine-made Cobbles. 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 33/— to 38/6 
Peas resign, ry 26/— to 29/6 
Rubbly Culm... 15/— to 16/- 
Steam Coals : 
Large Ordinary 20/- to 25/- 
FUEL OIL. 
Inland consumption : contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 
Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 33d. 
Diesel Oil 4$d. 
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French Engineering Notes 


(From our own Correspondent in Paris.) 
The Compulsory Arbitration Law. 


THE resistance of the Senate to the Arbitration 
and Conciliation Bill voted by the Socialist Chamber had 
to give way to forces independent of industrial and 
economic interests, and when the Bill finally returned to the 
Chamber it was with a warning that the country would 
know eventually upon whom to place responsibility for its 
consequences. The-long conflict between the upper and 
lower Chambers was over the Socialist attempt to manipu- 
late the Bill in a manner to secure for labour a privileged 
situation that would have placed employers under its 
authority and control. The main points were the wages 
sliding scale, the automatic element in which was rejected 
by Monsieur Chautemps, but was in reality maintained by 
the arbitration procedure imposed by the C.G.T.; sub- 
mission to arbitration of disputes relating to the taking 
on and dismissal of workers and to the situation of shop 
delegates who are mostly representatives of unions ; and 
recognition of the C.G.T. as the sole official representative 
of the working classes. Intervention of the C.G.T. in the 
preparation of the text of the Bill during the conflict was 
strongly resented by the Senate. Always on the plea of 
social peace, Monsieur Chautemps induced the Senate, 
under threat of a crisis, to accept compromises that he 
declared were justified by guarantees that would be 
offered by subsequent Bills constituting the Labour 
Charter, and the Senate had no alternative but to delete 
its own amendment excluding disputes concerning 
employers’ authority to recruit and dismiss men from being 
subject to arbitration. Nevertheless, an attempt is being 
made to cover the claim of the C.G.T. to be the exclusive 
representative of labour by declaring that the conditions 
under which the new law shall be applied will be settled 
after consultation with ‘“‘the most representative 
employers’ and workers’ organisations.’’ This phrase can 
obviously be interpreted to have either a singular or plural 
meaning in each case. The vagueness of the Bill in many 
of its clauses reflects the expedients of compromise adopted 
to get it through at all costs. Monsieur Chautemps admits 
that the success or otherwise of the new legislation depends 
upon the spirit in which it is observed, and there is nothing 
to show that the unions will fail to make the most of their 
own interpretations or that employers will be less disposed 
to resist encroachments on their rights. 


The Wages Sliding Scale. 


The Chamber rejected the Senate’s amendment 
to raise the increase in living costs from 5 to 12 per cent. 
as the minimum limit for a rise in wages and the 5 per cent. 
remains, but when the first demand is arbitrated upon 
there can be no further application for a period of six 
months unless living costs should advance in the mean- 
time by 10 per cent., when another demand can be made. 
The proportionate advance will be practically automatic 
except when proof is forthcoming that it is “‘ incompatible 
with the economical conditions of the branch of local, 
regional or national economic activity’ in connection 
with which the demand for a rise in wages is introduced. 
The documents which the parties concerned regard as 
necessary to establish such proof will be communicated to 
the employers’ and unions’ arbitrators for examination 
and discussion and, if they are unable to agree, the dis- 
cussion will be continued in the presence of a super- 
arbitrator, all parties being bound to professional secrecy. 
No one believes that this secrecy can be maintained so 
long as it is one of the Labour Confederation’s tenets that it 
must know what is going on behind the scene in order that 
it may exercise control over industry. Logically, fairly 
stabilised living costs would stabilise wages, but the 
official quarterly returns of living costs for a worker’s 
family of four persons, which are to constitute the basis 
of assessment, are essentially variable. They are increasing 
and will continue to increase with higher wages until the 
consumption of goods generally will decline to a point, 
which it appears to have reached, where production will 
fall considerably unless wages are reduced. There is 
nothing in the Bill suggesting arbitration for a reduction 
of wages, nor would the unions entertain such a con- 
tingency. All the labour legislation is one-sided, and the 
Senate has, for the first time, succeeded in obtaining some 
apparent protection for the national economy. The arbi- 
tration procedure is much the same as that previously 
introduced by decrees, except that the preliminary stages 
of conciliation are simplified and shortened and arbitration 
awards must be made within one month. 


The Employers’ Attitude. 


While employers have not yet had time to issue 
a declaration on the new law, their antagonism to any 
legislation of this kind is well known, partly because 
arbitrators have rarely the means of judging questions 
of such complexity as those involved in industrial disputes 
where factors of production and trade, incomprehensible 
to outsiders, have to be considered, and more particularly 
because there is no reason to believe that the unions will be 
more amenable to the law than they are at present. Their 
interpretations of a law patched with ambiguous com- 
promises are not the same as those of the employers. It 
has yet to be seen whether those ambiguities will be 
corrected to any extent by the other Bills that will soon 
pass into law, but there is sufficient uncertainty to justify 
the fear that the situation of employers will not be 
materially improved. What is wanted is some stability 
in wages that will enable manufacturers to tender for 
contracts for a sufficiently long period without covering 
themselves for possible wage advances that deter capital 
and enterprise and are ruinous to smaller producers, whose 
* customers will not accept provision for such contingencies. 
It is true that proof of inability to pay more wages offers 
a safeguard, although it may involve possible indiscretions 
that might be dangerous tq the manufacturers’ interests, 
and it is certain that this proof will have to be of a very 
positive character if awards are not to be appealed against 
by the unions on the ground of inadequate data, as is 
provided for in the new law. Production can alone 
increase wages, and this should have come before the 
arbitration Bill, 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri: in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 








ELECTRICAL APPLIANCES. 


478,177. June 21st, 1937.—Conpenskrrs, The British Electro- 
lytic Condenser Company, Ltd., 52, Vicarage-lane, Ilford, 
Essex ; D. J. P. Phillips and G. C. Gaut. 

In this specification claim is made for an electric condenser in 
which the electrode assembly is surrounded by a thin-walled 
non-rigid non-elastic container or sheath of cellulose acetate 
or other inert plastic material and an outer rigid member of 
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cardboard or equivalent material. The drawings show, in Fig. 1, 
the coiled condenser A held together by the rubber band B and 
fitting snugly into a case C of flexible cellulose acetate (with or 
without a plasticiser) or cellulose ether (i.e., ethyl, methyl, or 
benzyl cellulose). I€ is slipped into a protecting tube D of 
cardboard (see Fig. 2), closed at the ends by discs, to which it is 
cemented. The leads are carried through the ends by aluminium 
rivets E.— January 13th, 1938. 


478,464. March 3rd, 1937.—ENAMELLED WirE RESISTANCES, 
8.E.C.1. Societa Elettrotecnica Chimica Italiana, 54, Viale 
Umbria, Milan, Italy. 

This non-inductive resistance is intended for large currents 
where a low ohmic value is required. The resistance is provided 
by an enamelled wire which is wound upon a carrier A furnished 
with a number of grooves B, thirty-six for example, parallel to 
the axis of the carrier. The number of grooves shown in the 
drawings is less for the sake of clearness. At the ends C and D 
the carrier is turned down to a smaller diameter and is here of 
circular cross section. The resistance wire in all the embodi- 








ments is placed in these grooves and is ¢ ted to junct 
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wires extending round the cylindrical portions C and D. In 
Fig. 1 there are as many wires as there are grooves, these wires 
being placed parallel to one another, thus rendering the winding 
non-inductive. The wires are connected in parallel, thus yielding 
a resistance of very low ohmic value. Higher ohmic values are 
obtained if the wire, starting from one junction, passes forward 
through one groove, back through the next groove, and forward 
again through the next groove to the second junction, as indi- 
cated in Fig. 2. As regards the length of the individual wire 
elements, in order to prevent the wire sagging a protective wire E 
is coiled round the resistor as a whole, and the resistance wire 
may advantageously be placed in insulating tubes F, as illus- 
trated in Fig. 2.—January 19th, 1938. 


478,602. August 14th, 1936.—ELEctTRicaL ConDENSERS, P. A. 
Sporing, Lindsay Lodge, Park-road, Hampton Hill, 
Middlesex. 

This is a condenser which is so designed as to be capable of 
the adjustment of its capacity after it has been manufactured. 
The inventor claims that the ratio of maximum to minimum 
capacity obtainable is greater than is the case with corresponding 
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condensers hitherto made. The body of the condenser is a disc 
of ceramic material eect towards the periphery and having 
two central bosses. he surface on either side is coated, say, 
with silver by the spraying process and lead-in wires are soldered 
to the bosses. Only one wire is shown in the illustration. The 
capacity of the condenser is adjusted by grinding away the 
coating from the edge inwards.—January 21st, 1938. 





AERONAUTICS. 


478,512. July 17th, 1936.—A Means ror STIMULATING THE 
Frow or Arm Rounp an Arrororm, A. D. Garden, 58, 
Gloucester-terrace, Hyde Park, London, W.2. 

This invention relates to improved means for stimulating the 

air flow round an aerofoil. In its elementary form, see Fig. 1, 
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it comprises two flaps A and B hinged together at C and hinged 
to the wing at D. The flaps can be opened out, as shown, and 
then provide a slot E through the wing. Means are provided to 
set the flaps and the main wing at various angles to one 
another so that the maximum lift and drag may be obtained. 
Fig. 2 shows an elaboration of the idea.—January 17th, 1938. 


TRANSMISSION OF POWER. 


478,615. November 28th, 1936.—CLAmMps FoR OVERHEAD Con- 
puctor Wraes, K. Eckl, No. 15, Daiserstrasse, Miinchen, 
Germany. 

This is a clamp for overhead conductor wires, such as those 

used for traction purposes. It comprises a frame piece A with a 


N°478,615 









































4 


screwed boss B and a tongue C to grip the groove in the wire. 
It also has two or more beaks D along its length. A loose piece E 
and the attaching bolt F complete the clamp. When the bolt is 
screwed home the wire is firmly gripped.—January 21st, 1938. 


MINING MACHINERY. 


July 2st, 1936——CoaL Wasnine Prant, G. P. 

dsor, Sunnydene, Littlefield, Trent Vale, Stoke-on- 
Trent, Staffs. 

In this coal washer there are two jigging screens A and B in 
separate water compartments. Dirty coal is fed in by the chute 
C and water by the perforated pipes D D. In each compartment 
there are chambers E E closed at the top and provided with a 


478,516. 
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pulsating flow of compressed air by the pipes F F. The result 
is that the water flows up and down through the screens and 
stratifies the coal with the heavier shale beneath. There are 
adjustable gates at G, H, and J, which are used to regulate the 
discharge of the shale to the rotary outlet valves K K and the 
passage of the coal from one screen to another. The clean coal 
passes away by the chute L and the shale to the dewatering 
screen M.—January 20th, 1938. 


BUILDING. 


478,612. November Sth, 1936.—SrEPparaTiInG WATER FROM 
SanD AND GRAVEL, Hardy and Padmore, Ltd., Foundry- 
street, Worcester; and C. Guise, The Gables, Court-road, 
Malvern. 

This is a machine for washing sand or gravel free from mud 
and delivering it as free as possible from entrained moisture. 

The gravel is flushed into a semi-circular trough A through the 
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inlet B. In this trough there rotates slowly a wheel C equipped 
with open-fronted buckets D. The sand and /or gravel naturally 
gravitates to the bottom of the trough, but is picked up again 
by the buckets. As the buckets rise the water drains away 
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from their contents, back into the trough, and towards the top 

of the circle the comparatively dry material is discharged on 

to the chute E. The dirty water overflows by way of the weir F. 
January 21st, 1938. 


MISCELLANEOUS. 
478,247. July l4th, 1936.-Prre Joints, P. V. Gilmore, 36, 
Thornton-road, Birmingham; and P. Herbst, 4, Wynd- 


ham-road, Birmingham. 
his is a union for joining pipes with plain ends. 


Tt comprises 
N°478,247 
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a centre piece A screwed on the outside with conical seatings in 
the bore. In each end there is placed a sealing ring B, with 
tapered ends, which is held loosely in place by a split ring C or 
some such device. The sealing rings are pressed tight on to the 
pipes by the union nuts D D.—January lth, 1938. 


478,317. July 14th, 1936.—THe ManuracrurE anp Pro- 
DUCTION OF OXIDATION PRopucts FROM PARAFFIN HypRo- 
CARBONS OF HicH MOLECULAR WeEIcaT, G. W. Johnson, 
47, Lincoln’s Inn-fields, London. 

The patentee states that his foreign correspondents have 
found that oxidation products which are valuable industrially 
can be obtained by carrying out the oxidation while using alkali 
compounds of manganese which contain the manganese in the 
anion and the alkali as the cation. Suitable catalysts are, for 
example, potassium, sodium or ammonium permanganate, 
potassium or sodium manganate 
or manganite or potassium man- 
ganese cyanide. One hundred 
parts of a yellow-brown crude 
paraffin wax having a melting 
point of 50 deg. Cent. are 
heated for two hours at 150 deg. 
Cent. while stirring well together 
with ‘0-15 part of finely pow- 
dered potassium permanganate 
and 0-05 part of caustic potash. 
The mass is then cooled to about 
100 deg. Cent. and introduced 
into the oxidation vessel, shown 
diagrammatically in the draw- 
ing, into which air is blown for 
eight hours at a temperature 
of 110 deg. to 115 deg. Cent. = AN 
The mass is introduced at B into 
the cylindrical vessel A, which 
is surrounded by a_ heating 
jacket H for the purpose of 
maintaining the necessary tem- 
perature and the product leaves 
the cylindrical vessel at the 
bottom. The air is introduced 
through the porous plate C and 
the residual gas leaves at D and 
may then be led through a 
separating device (not shown). A 
part of the hydrocarbon to be 
oxidised is continuously circu- 
lated through the overflow pipe 
E. The pipe F opening into the 
overflow pipe E returns to the oxidation chamber any product 
which has passed over into the trap G. The oxidation product 
obtained is only slightly yellow in colour ; it has an acid value 
of 95 and a saponification value of 152. From this product 
there may be obtained in known manner a pale fatty acid having 
a saponification value of 220 and containing only 0-1 per cent. 
of constituents insoluble in petroleum ether. By distilling this 
fatty acid in vacuo a pure white fatty acid is obtained, which is 
well suited, for example, for the preparation of soaps.—January 
14th, 1938. 

478,611. October 1ldth, 1936.—CoaTING SuRFACES WITH 
GRANULATED Cork, H. Scott-Paine and 8S. N. Barker, The 
British Power Boat Company, Hythe, Southampton. 

This is a tool for spraying granulated cork on to painted metal 
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surfaces, such as the interior plating of ships, so that it may 
adhere and check condensation of moisture. It is made of an 
ordinary paint spraying gun with the addition of a hopper for 





the cork and an internal cone. The cork flows down past the 

lower opening of the cone and is blown upwards on to the surface 

to be treated. The gun may be used to spray cork and paint 
imult ly or ively.—January 21st, 1938. 











Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











To-pay. 

Inst. or Civit ENGINEERS : GLASGOW Assoc, OF STUDENTS. 
Inst. of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
crescent, Glasgow. ‘‘ Water Supply Problems in South-West 
England,” John B. Harvey. 7.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
‘““Canal Locks and Other Lifting Devices in Inland Naviga- 
tion,” D. G. MeGarey. 7.30 p.m. 

MANCHESTER Assoc. or ENGINEERS.—Engineers’ Club, Man- 
chester. ‘“‘ Hoisting Minerals from 10,000ft.,” E. Loynes. 
7.15 p.m. 

Puysicat Soc.—Imperial College of Science and Technology, 


South Kensington, S.W.7. Annual general meeting. 5.15 p.m. 
Monpay, MarcH 1]4tu. 
Inst. oF AUTOMOBILE ENGINEERS.—Technical College, 
Derby. ‘ Carburation,”’ A. Taub. 7.30 p.m. 


Inst. or Crvi. ENGINEERS: NORTHERN IRELAND Assoc.— 
Queen’s University, Belfast. ‘‘ Cast Iron or Stee! for Water 
Mains? Some of the Pros and Cons,” S. H. W. Middleton. 
6.15 p.m. 

Inst. oF MECHANICAL ENGINEERS: GRADUATES’ SECTION.— 
Storey’s-gate, S.W.1. ‘‘ Mechanical Vibrations,” Prof. C. E. 
Inglis. 


Inst. oF Metats: ScorrisH Locar Szcrion.—Inst. of Engi- 
neers and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow. ‘‘ What Conventional Mechanical Properties Tell Us 
About Materials,” G. W. Austin. 7.30 p.m. 

Inst. oF TRANsPoRT.—Inst. of Electrical Engineers, Victoria 
Embankment, W.C.2. ‘‘ Rates Agreements and Rates Regula- 
tions in the Road Haulage Industry,” C. T. Brunner. 5.30 p.m. 

Royat Soc. or Arts.—Cantor Lecture, “‘ Gases and Metals,” 
Lecture ITI, Colin J. Smithells. 8 p.m. 

TuEspay, Marcu 15tu. 

British Assoc. oF REFRIGERATION.—Inst. of Marine Engi- 
neers, 85, The Minories, E.C.3. ‘‘ Report of the Research Com- 
mittee on Temperature and Carbon Dioxide Measuring Instru- 
ments.”” Discussion. 6.30 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—George Hotel, Luton. 
‘Transmission Gear Developments and the Possibilities of 
Simplified Control,” L. J. Shorter. 7.30 p.m. 

Inst. oF Crvit ENGINEERS.—Grosvenor House, Park-lane, 
London, W.1. Annual dinner. 7.15 p.m. for 7.45 p.m. 

Inst. oF Merats: BrrutmncHam Locat SEction.—James 
Watt Memorial Inst. ‘‘ High-speed Strip Rolling,”’ C. E. Davis. 
7 p.m. Norrs-East Coast Locat Srection.—Electrical Engi- 
neering Lecture Theatre, King’s College, Newcastle-upon-Tyne. 
‘“* Magnesium Alloy Castings,” O. Kennedy. 7.30 p.m. 

Inst. or Metats: Swansea Loca Section.—Y.M.C.A., 
Swansea. Annual general meeting. “ Recent Developments 
in the Production of Copper,” R. D. Burn. 6.30 p.m. 

Iron anv Street Inst.—Sheffield Metallurgical Assoc., 198, 
West-street, Sheffield. ‘‘ The First Report of the Ingot Moulds 
Sub-Committee,”’ forming Section VI of the Seventh Report on 
the Heterogeneity of Steel Ingots, will be introduced by Mr. 
R. H. Myers, Chairman of the Sub-Committee, and presented 
for discussion by Mr. J. G. Pearce. 

Wepnespay, Marcu l6ru. 

Inst. oF AUTOMOBILE ENGINEERS.—Metropole Hotel, Leeds. 
‘* National Influences on American Passenger Car Design,” 
M. Olley. 7.15 p.m. 

Inst. or Crvin ENGINEERS: MANCHESTER AND DISTRICT 
Assoc.—Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. ‘‘ The Development of Village 
Irrigation Works in the North Central Province of Ceylon,” 
A. F. Lambert. 6.45 p.m. NEWCASTLE-UPON-TYNE AND Dis- 
trict Assoc.—Stockton-on-Tees Co-operative Society’s Café, 
Stockton-on-Tees. ‘‘ Tides and their Action on Shores and 
Estuaries,” W. Muirhead. 7 p.m. YORKSHIRE Assoc.—Grand 
Hotel, Sheffield. ‘‘ Storstrom Bridge in Denmark,” K. L. 
Robertson. 7.30 p.m. 

MancHesterR Assoc. or ENGINEERS.—Engineers’ Club, 
Albert-square, Manchester. ‘‘ Ingots,” H. H. Burton. 7.15 p.m. 

Royat Soc. or Arts.—John-street, W.C.2. ‘“‘ Cement and 
Constructional Design,” P. G. Bowie. 8.15 p.m. 

Trurspay, Marcn 17TH. 

Inst. or Fcev.—Junior Inst. of Engineers, 39, Victoria- 
street, S.W.1. ‘‘The Development of By-product Coking,” 
G. W. J. Bradley and Dr. G. E. Foxwell. 6 p.m. 

Nortu-East Coast Inst. or ENGINEERS AND SHIPBULLDERS 
Cleveland Scientific and Technical Inst., Corporation-road, 
Middlesbrough. ‘‘ New Coke Oven Plant.” 7.30 p.m. 

Fripay, Marcu 18rTu. 

Norts-East Coast Inst. of ENGINEERS AND SHIPBULLDERS. 
—Mining Inst., Newcastle-on-Tyne. ‘“‘Sea Kindliness and 
Ship Design,” Capt. K. Macdonald and E. V. Telfer. 6 p.m. 

Monpay, Marcu 2st. 
Inst. or AUTOMOBILE ENGINEERS.—-39, Elmbank-crescent, 


Glasgow. ‘“Carburation,” A. Taub. 7.45 p.m. 
TursDAY, MarcH 22ND. 

Inst. or AUTOMOBILE ENorNEERS.—York House, Great 
Charles-street, Birmingham. ‘‘Carburation,” A. Taub. 7.30 
p-m. 

Inst. or Crvit ENGINEERS.—Great George-street, West- 


Joint meeting with the Institution of Elec- 
trical Engineers. ‘‘ Constructional Work of the Fulham Power 
Station,” J. F. Hay; ‘‘ Fulham Base Load Power Station : 
Mechanical and Electrical Considerations,” W. C. Parker and 
Hubert Clarke. 6 p.m. 
WEDNESDAY, MARCH 23RD. 

SHEFFIELD METALLURGICAL Assoc.---198, West-street, Shef- 

“Corrosion Resisting Steels and Iron,” J. H. G. Mony- 


minster, 8.W.1. 


field. 
penny. 6.30 p.m. 
THuRsDAY, Marou 24TH. 
inst. OF Metats.—Chamber of Commerce Buildings, Pw 
fn “The 





New-street, Birmingham. P g v4 ! 
Physical and Mechanical Properties of Nickel Brasses,’’ Maurice 


Cook. 7 p.m. 





Fripay, MaRcH 25rH. 

MANCHESTER Assoc. OF ENGINEERS.—-Engineers’ Club, 
Albert-square, Manchester. ‘‘ Optical Measuring,” T. Carson. 
7.15 p.m. 

Monpay, Marca 287H. 

ENGINEERS’ GERMAN CiRcLE.—Inst. of Mechanical Engi. 
heers, Storey’s-gate, 8.W.1. ‘‘ Die Entwicklung des Mutators 
und Seine Anwendungen (The Develop t of the Mutator and 
its Applications),’’ Karl Ehrensperger. 6 p.m. 

Inst. or Crvm ENGINEERS: NORTHERN [IRELAND Assoc. 
Queen’s University, Belfast. ‘‘ Notes on Live Loading for 
Bridges,” R. J. Sullivan, 6.15 p.m. 

Inst. or Transport.—Inst. of Electrical Engineers, Victoria 
Embankment, W.C.2. ‘‘ The Defence of Transport Against Air 
Attack,’’ Wing Commander E. J. Hodsoll. 5.30 p.m. 

Tuxspay, Marcu 29ru. 

inst. or Civit ENGINEERS.—-Great George-street, West- 
minster, S.W.1. ‘‘ The Reconstruction of Main Road Bridges, 
Calcutta,” M. R. Atkins and D, H. Remfry. 6 p.m. New. 
CASTLE-UPON-TYNE AND District Assoc.—-The North of Eng. 
land Institute of Mining and Mechanical Engineers, Westgate. 
road, Newcastle. ‘‘ Notes on the Design of Reinforced Concrete 
Frames,” J. Sopp. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assuc. 
field. ‘‘Some Notes on Open-hearth Slags,” 
Maddocks. 6.30 p.m. 

WEDNESDAY, Marcu 301H. 

Inst. oF Crvi, ENGINEERS: MANCHESTER AND DisrRicr 
Assoc.—Manchester Literary and Philosophical Society, 36, 
George-street, Manchest ** Reinfore Concrete Road 
Viaduct Above and Along the Course of the River Mersey. 
Stockport,” W. F. Gardner, 6.45 p.m. SourH WaLes anp 
MonmoutxsHirE Assoc.—The Engineers’ Institute, Park- 
place, Cardiff. Vernon-Harcourt Lecture on ** Estuary Channels 
and Embankments,” Brysson Cunningham. 6.30 p.m. 

Inst. oF Locomotive Enaineers.—Inst. of Mechanical 
Engineers, Storey’s-gate, 8.W.1. ‘‘ The Development of Rail 
Motor Car Services in France,” M. Dumas. 6 p.m. 





198, West-street, Shef 
Dr. W. R. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Cuarves Day, chairman of Mirrlees, Bickerton and Day, 
Ltd., has joined the board of Petters Ltd., Yeovil. 

Henry HuGHes anv Son, Ltd., announce that they have 
appointed W. Christie and Co., Ltd., 105, St. Vincent-street, 
Glasgow, C.2, as their agents in Scotland. 

Mr. JoHn Lams, A.M.I. Mech. E., M.I. Mar. E., a senior 
superintendent engineer with the Anglo-Saxon Petroleum Com- 
pany, Ltd., has severed his connection with that company in 
order to take up a directorship with F. J. Trewent and Proctor, 
Ltd., consulting engineers and naval architects, London. 

Tue Brush Etvectrican ENGINEERING ComPaNy, Ltd., 
Faleon Works, Loughborough, informs us that Messrs. Hibro 
Hollandsch Ingenieurs Bureau, Van Hoeylaan 33, Den Haag, 
Holland, have been appointed to act as its representatives in 
Holland and Dutch East Indies in connection with the sale of 
its Diesel engines. 








CONTRACTS AND ORDERS. 


The Bditor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 

Tue Newsury Dieset Company, Ltd., Newbury, has 
received orders for a 700 H.P. seven-cylinder “Sirron ” engine for 
a coaster being completed by F. T. Everard and Son, Ltd., of 
Greenhithe ; and for an 800 H.P. ‘ Sirron” engine for a tug 
being built by Messrs. Everard on the East Coast. 

F. W. Brackett Anp Co., Ltd., of Hythe Bridge Lronworks, 
Colchester, have received instructions from the joint engineers 
acting on behalf of the South Essex Waterworks Company to 
supply and erect two of their central flow band type patented 
automatic water screens complete with all accessories at the 
new Stratford St. Mary Pumping Station, Essex. 

THe Hypravutic Courting AND ENGINEERING COMPANY, 
Ltd., of Isleworth, announces that a further twenty-eight Diesel 
locomotives, equipped with Vulcan-Sinclair fluid couplings, have 
been ordered by the Dutch State Mines. . The company is also 
supplying fourteen sets of fluid couplings for Diesel drilling rigs 
to the Royal Dutch Shell Company for use in the Netherlands 
East Indies. 

Henry Simon, Ltd., Stockport, has received an order from 
the Co-operative Wholesale Society, Ltd., in connection with the 
big new flour and provender mills which the Society is building 
at Victoria Dock, London. Messrs. Simon’s contract includes 
the complete equipment of the larger of the two flour mills and 
the complete equipment of the new provender mill. In addition, 
the firm has received orders for the whole of the equipment 
required in connection with the handling and storage of the 
grain and the loading-out of the finished products, including 
two 200-ton per hour travelling pneumatic grain intake plants, 
and the machinery equipment of the new 40,000-ton silo and 
of the warehouse. Messrs. Simon will also supply the auto- 
matic weighers. 











LAUNCHES AND TRIAL TRIPS. 


Wanaka, motorship; built by Alexander Stephen and 
Sons, Ltd., to the order of the Union Steam Ship Company 
of New Zealand. Ltd.; dimensions, length 275ft., breadth 
45ft., depth 21ft. 6in., to carry 3000 tons. Engines, six-cylinder, 
1800 H.P.; trial trip, February 24th. 

CaRELIA, motor tanker; built by Netherland Shipbuilding 
Company, to the order of the Royal Shell Group ; dimensions, 
length 460ft., breadth 59ft., depth 34ft., to carry 12,100 tons. 
Engines, eight-cylinder, single-acting. four-stroke, 4000 H.P.: 
launch, February 26th. 

Barossa, steamship; built by Caledon Shipbuilding and 
Engineering Company, Ltd., to the order of the Adelaide Steam- 
ship Compatiy, Ltd.; dimensions, length 360ft., breadth 50ft.. 
depth 27ft. 3in.; deadweight, 5500 tons. Engines, triple- 
expansion, working in conjunction with a low-pressure Bauer- 
Wach steam turbine, constructed by J. G. Kincaid and Co., 
Ltd.; launch, February 28th. 

LocHavon, motor cargo liner ; built by Harland and Wolff, 
Ltd., to the order of Royal Mail Lines, Ltd.; dimensions, length 
470ft., breadth 66ft., depth 41ft.; gross tonnage about 9000. 
Engines, five-cylinder, two-stroke, double-acting, 620 mm. bore 
by 1400 mm. stroke. Launch, March 3rd. 

TasasJERA, tank steamer; built by Furness Shipbuilding 
Company, Ltd., to the order of the Lago Shipping egg owe 
Ltd.; dimensions, length 362ft. 9in., breadth 60ft., depth 
17ft. 6in.; to carry 4650 tons. Engines, twin sets of triple- 
expansion, built by North-Eastern Marine Engineering Company, 
Ltd. Launch, March 3rd. 





Printed on thin paper for overseas circulation. 


Che Engineer 


LONDON, FRIDAY 


MARCH 18, 1938. 








PUBLIC. NOTICES. 





rown Agents for the 


COLONIES. 
COL onrae GOVERNMENT 

APPOINTMENTS. 
APPLICATIONS from qualified candi- 
oe are INVITED for the following 
M/5765.—ASSISTANT ENGINEER REQUIRED 
for the Drainage and Irrigation Department, Malaya, 
for three years, with possible permanency. Salary 
400 dollars a month, rising by annual increments of 





25 dollars a month to 800 dollars a month. (The 
Government rate of exchange is now 2s. 4d to the 
lollar). A children’s allowance is payable to 


married officers with children. Free passages and, if 
married, for wife and family not exceeding 4 persons. 
Liberal leave on full salary. Candidates, aged 24-28, 
must be Corporate Members of the Institution of 
Civil Engineers, or hold an Engineering Degree recog- 
nised as granting exemption from Sections A and B 
of the A.M.L.C.E. Examination, and have had at 
least 2 years’ experience in the Design and Prepara- 
tion of Working Drawings for Hydro-electric Schemes, 
preferably in a Consulting Civil Engineer's Office. 
M/5518.—ASSISTANT QUANTITY SURVEYOR 
REQUIRED for the Malayan Public Works Service 
for three years, with possible permanency. Salary 
100 dollars a month, rising by annual increments 
of 25 do lars a month to 800 dollars a month, (The 
Government rate of exchange is now 2s. 4d. to the 


dollar.) A children’s allowance is payable to married 
officers with children. Free passages and, if married, 
for wife and children not exceeding four persons. 
Liberal leave on full salary. Candidates, aged 23-33, 


must have served articles to a firm of Quantity Sur- 
veyors, and have passed the examination of the Sur- 
veyors’ Institute in ‘' Quantities,"’ and hold the 
Diploma of P.A.5.1., and have been solely employed 
in the Profession of Quantity Surveying with 
approved firms of Quantity Surveyors. 
M/5396.—-ENGINEER REQUIRED by the Govern- 
ment of Hong Kong for the Public Works Department, 


for three- years, with possible permanency. Salary 
£545 a year, rising to £950 a year. A higher initial 
salary may be offered to well-qualified candidates. 


Residential allowance of £50 a year payable from the 


fourth to the seventeenth year of service, and there- 
after of £100 a year. Free passages and, if married, 
for wife and children not exceeding 4 persons. Candi- 


i 23-35, must have passed Sections A and 
A.M.L.C.E. Examination, or possess an 
degree, have had two years’ practical 
experience on the Construction of Large Waterworks, 
be good Draughtsmen and nd Surveyors, be 
experienced in Reinforced Concrete Construction, and 
be capable of Taking Charge of the Erection of Water- 
works Structures by Contract. 

M/5770.—EXECUTIVE ENGINEER REQUIRED 
by the Government of the Gold Coast for the Public 
Works Department for two tours of 12 to 24 months 
each, with possible permanency. Salary £475 a year 
for two years, then £500-£25-£600-£30-£840 a year, 
and then, subject to promotion to a vacancy, by 
annual increments of £40 to £1000. Free passages and 
quarters and liberal leave on full salary. Candidates, 
aged 25-35, must be Corporate Members of the Insti- 
tution of Civil Engineers, or possess an Engineering 
Degree recognised as granting exemption from 
sections A and B of the A.M.I.C.E. Examination, 
and have had General Engineering Experience. 

M/5653.—-ASSISTANT ENGINEER REQUIRED 
by. the Government of Northern Rhodesia for the 
Public Works Department for one tour of 24-36 
months, with possibility of permanent employment. 
Salary £450 a year for two years, then £475-£25-£600- 
£30-£840 a year. Free passages and, subject to certain 


dates, aged 
Bb of the 
equivalent 


conditions, for wife also, Free quarters and liberal 
leave on full, salary. Candidates, age 25-30, must 
be Associate Members of the Institution of Civil 
Engineers, or possess an Engineering Degree recog- 
nised as fost exemption from Sections A and B 
of the A.M.L.C.E. Examination ; possess a sound 
knowledge of Building Construction, and the Con- 


struction and Maintenance of Bitumen-surfaced 
Roads, and have had experience in a Municipal Engi- 
neer’s Office. A knowledge of Sewerage Work or 
tural Water Supply Practice would be an advantage. 
Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifica- 
tions and experience, and mentioning this paper, to 
the CROWN AGENTS FOR ent COLONIES, 4, 
Millbank, London, 8.W.1, uoting the reference 
—— against the eppointunent for which application 
is mac 4061 





]epartment of Scien- 


TIFIC AND INDUSTRIAL 
RESEARCH, 
Ayr LATIONS ae INVITED for 
NTMENTS 


APPO ASSISTANT, 
GRADE Ill, in Research Establish- 
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PUBLIC NOTICES. 





nents of the Department. 
should have pasted the Intermediate ay Examina- 
tion, or obtained an equivalent qualification 


Chemistry, Md ay or Engineering. 
experience in a Laboratory and nowledge ‘... 
languages would be added qualifications. The 


scale is £130-£12-£214 (efficiency bar)-£12-£310 ten 
men, and £130-£10-£200 (efficiency bar)-£10-£260 for 
women. Entering salary is reduced by £10 for 
each year or part of a year below age 19. A higher 
— ao salary than the minimum of the scale 
may be allowed in special cases according to quali- 
fications and experience. Provision. under the 
Federated Superannuation System for Universities is 
made after a period of service. Assistants III are 
eligible in due course for consideration for promotion 
to Assistant, II (men £315-£12-£385, women £265-£12- 
£315), and ‘Assistant, I (men £400-£18- £515, women 
£315- £12- £412). 

eg, eves be aa’ t..1 2S form to be obtained 


on request rote teard, ting reference A/138) 
from the EST AB ISHMENT “OFFIC ER, Department 
of Scientific and Industrial Research, 16, Old Queen- 
street, Westminster, 8.W.1. 9963 


Indian Army 


oyal 
SERVICE CORPS. 
(MECHANICAL T&ANSPORT) 
APPOINTMENT OF BRITISH 
OFFICERS TO THE TECHNICAL 
5 LIST WITH ba NT 
REGULAR COMMISSIONS. 
The Secretary of State for India invites P APPLICA. 
TIONS for ELEVEN APPOINTMENTS as TEC 
NICAL OFFICERS with Regular Commissions in the 
Koyal Indian Army Service Corps. These appoint- 
ments are pensionable, and carry pay at Rs. 755 to 
. 2050 per mensem for married officers and Rs. 613 
to Rs. 1900 for unmarried officers. 
Appointments will be made from either— 
(a) University candidates, or 
(b) Direct entry candidates. 
UNIVERSITY CANDIDATES mane have attained 
the age of 21 and na] attained the age of 24 on July 





Ist, 1938. They must possess a University Degree in 
MECHANICAL ENGINEERING, or be taking their 
final examinati in July, 1938, and they will be 





ar Department. 


W MECHANICAL DRAUGHTSMEN 
REQUIRED. Pay up to £5 5s. a w 
according to Meee and experi- 
ence. Minimum age 23 y 

Prospects of promotion to “higher aia 
pate ogee by merit as vacancies occur. 

osts non-pensionable, but @ suitably qualified 
entrant. will be eligible for for 

ment to the pensionable establishment ‘should 
vacancies arise. In any case, = coer will pro- 
— Ta for at least 2 to 8 yea: 








didates should possess "the Higher National 
Certificate (Mechanical Engineering), oF cel 
qualification, and should have aenoe 


Experience and Drawing Office ey preferab 
in the Preparation of Designs and Working Drawings 
of any of the following :— 

Gun Carriages and Mountings. 

Guns and en 

Ammunition Sto: 

Tanks and armoured Fighting Vehicles. 

Commercial Vehicle Chassis or Trailers. 

Small Intricate Mechanical Mechanisms, 

A ae a i. -3 btainable b 
pplication forms o nable by postcard fro: 

CHIEF ERINTENDENT OF ORDNANCE FAC- 
agnies (Advt. No. 201), Royal Arsenal, Woolwich, 
9913 





na! 
eligible for antedates of 14 to 3 years’ seniority. 

DIRECT ENTRY CANDIDATES must have attained 
the age of 25 and not attained the age of 32 years on 
July ist, 1938. They must have passed the examina- 
tion for Membership of either the Institution of Auto- 
mobile Engineers or the Institution of Mechanical 
Engineers, or be in penseeaten, of a Degree or Diploma 
which is accepted by eit as 
from the _~ A Membership. 
They must also have aerved -& regular apprenticeship 
of not less than three years ‘in various departments 
of an approved engineering firm and should, in addi- 
tion, have had not less than two years’ subsequent 
experience with an undertaking of a They will 
receive antedates of five years’ seniori 

All candidates must be British wabiects of pure 
European de-vent and the sons of British subjects. 

The appointments will made on the recommenda- 
tion of a Selection Committee, which will meet at the 
India Office about the middle of July next, and no 
candidate can be considered who is not in a position 
to appear personally before the Committee. e 
selected boon oeemiged a be required to sail for India 
about September, 

Intendi Sandiseten should apply to the UNDER- 
SECRETARY OF STATE, Military Department, 
India Office, Whitehall, London, S.W.1, for forms 
application and for, further information. Envelopes 
should be marked ‘‘ M.T. ruitment.’’ Completed 
application — must reach the above address by 
July ist, 

India Office, 

March, 





iat 





1938, 4083 





W ar Department. 

CIVILIAN ASSISTANT INSPEC- 
TOR REQUIRED for the Armaments 
Inspection Department, Royal Arsenal, 
Woolwich, in the Respirator and Pyro- 
> es technics Division. 

Candidates should preferably be not 
more than 45 years of age, possess a University Degree 
or equivalent qualification in Mechanical Engineering 
and Chemistry, have Drawing Office Experience, and 
also Workshop Experience, preferably in Mass Produc- 
tion of Small Componen 

Salary : £700 a year for fully qualified candidate. 

The post is = a le, and is expected to last 
for at least tw ears. Ex-Service candidates given 
preference, other things being equal. 

Application : ies obtainable by_ postcard from the 





UNDER-SECRETARY OF STATE (C5.), The War 
Office, London, 8.W.1, to be lodged not later than 
3ist March, 1938. Quote “* Appts. 76.’” 4051 





We Department. 


ere fo OFFICER (Male) RE- 
Chemical Defence 
Fipertamear _ Station, Porton, near 
Rely. Wilts 
Applicants should preferably have a 
University Honours Degree in Engineer- 
ing or its equivalent, and be able to Conduct Research 
in Mechanical Engineering Problems. Some Workshop 
and Design Experience is desirable. 

SALABY SCALE: £400-£18-£454-£25-£680 (efficiency 
bar at £580). Increments are granted annually 
subject to approved aye ies 

The post been approved for one year in the 
= a ne, If It the applicant serves for more than a 
Universities will apply. 


Superannuation Scheme for 
given to ex-Service candidates, 
things being ea, ual, 
‘Appiioation ' forms, obtainable by_postcard from the 
IEF SUPERINTENDENT, Chemical Defence 
Research Secttenane 14, Grosvenor-gardens, London, 


8.W.1, to be lodged with copies of not more than 
pg recent testimonials not later than 30th ——_ 
; 4 





other 





TO ADVERTISERS UNDER BOX NUMBERS in 
SITUATIONS OPEN SECTION. 

For the benefit of applicants, the Proprietors are 
prepared to insert brief notices that vacancies are 
filled, upon receipt of notifications from the Adver- 
tisers. ese notices (limited to one line) will be free 


of charge, and co-operation is asked for. 


PUBLIC NOTICES. 





PATENTS AND DESIGNS ACTS, 1907 TO 1932. 


otice is Hereby Given that 
Dr. IN IM FREY, of Dufouretresse 80, 
Zurich, Switzerland, SEEKS LEAVE to AMEND the 
SPECIFICATION of LETTERS PATENT No. 456,484, 
gra m for an invention entitled *" Improve- 
mente in euding Clasp Restesings. 
articulars of the proposed endment were set 
forth in No, 2565 of the “* Oficial Journal (Patents),’ 
published on 16th March, 1938 
Any person, or persons, may give crag | of Opposi- 
tion to the amendment by leaving Patents Form No. 19 
at the Patent Office, 25, eatteaeaton: buildings, 
London, W.C.2, within one calendar month from the 
date of aes - ee said Journal, 
. LIND 
4063 


7 ~ 


EY, 
Gaiasteciiet: General. 





Younty Borough of Southend- 


ON-SEA. 
SHOEBURYNESS 0 alameaaamat 
PUMPING PL 

The Corporation of Southend- i are pripared to 
receive ERS for the SUPPLY of PUMPING 
MACHIN: ERY, consisting of a Heavy Oil Engine, Air 
Compressor, and Air Lift Plant, capable of lifting 
_ gallons per hour from a depth of 300ft., to be 

t the Waterworks, Shoeburyness, in ‘accord- 
ones with the specification prepared by the Consultin 
Engineers, Messrs. Rofe and Raffety, MM. Inst. C.E., 
of 208, Abbey House, Victoria-street, Westminster, 
8.W.1. 

Copies of the general conditions, specification, and 
form of Tender may be obtained from the Consulting 
Engineers on payment of a deposit of £2 2s., which 
ae refunded only after the receipt of a bona fide 

en 

The site may be inspected by appointment with the 
Borough Engineer, . Dyer, Esq., Telephone No. 
49451 Southend-on-Sea. 

Tenders, in a plain sealed envelope, endorsed 
‘* Tender for Pumping Plant, Shoeburyness,”’ to be 
sent to and received by the undersigned not jater than 
first post on Wednesday, 30th March, 1938. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

H. J. WORWOOD., 
Town Clerk. 

‘Town Clerk’s Office, 

Municipal Buildings, 

Southend-on-Sea, 

9th March, 1938. 


Littleborough Urban District 


COUNCIL. 
SEWERAGE AND TREATMENT WORKS. 
TO MANUFACTURERS OF CENTRIFUGAL 
SEWAGE PUMP 
The above Council invite TENDERS for the MANU- 
FACTURE, SUPPLY, veces 7 SETTING to 
WORK of FOUR SETS of ELECT ALLY DRIVEN, 
VERTICAL, UNCHOKEABLE CEN \TRIFUGAL 
SEWAGE PUMPS. The contract includes Pumps, 
together with Motors, Automatic Starters, Switch- 
board and Wiring, in accordance with the drawings 
and specification prepared by the Engineers, Messrs. 
John —_— and Sons, Caxton House, Westminster, 
S.W. 
The’ specification, 


41008 





general conditions, and form of 
Tender may be obtained from the offices of the Engi- 
neers upon payment of £2 (cheque only), which will be 
returned upon receipt of a bona fide Tender. 

No Tender will be received except _in a plain sealed 
envelope, endors ** Sewerage Works Pumping 
Plant,’* which must not bear any name or mar 
indicating the sender. 

Tenders, on the prescribed form, sealed+ and 
endorsed as above, must be delivered to the under- 
signed before Noon on Saturday, the 9th day of April, 
1938. 

The Council do not bind themselves to accept 
lowest or any Tender. 

By Order, 
(Signed) 


the 


R. C, CLOUGH, 

Clerk to the Council. 
Council Offices, 

Littleborough, Lancs, 


16th March, 1938. 4020 





Nene Catchment Board. 


River 
NORTH LEVEL DRAINAGE. 
CONTRACT No. 5. 

Contractors wishing to submit TENDERS for the 
CONSTRUCTION at Tydd, Wisbech, of a PUMPING 
STATION in REINFORCED CONCRETE and 
BRICKWORK which will accommodate Six Pumps 
capable of lifting 200 tons a minute each, should send 
their names to the Consulting Engineers, Messrs. R. B. 
Grantham, Son and Farran, 5, Little College-street, 
Westminster, 8.W.1, from whom further particulars 
can be obtained. 

The Board will not some 
tractor who sends in his n: 


invite every con- 


PHILIP G. COOMBS, 
Clerk of the Board. 
4, New-street, 
Oundle, 
Peterborough. 4021 
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CaLoutTta : Thacker, Spink and Co, 


MILAN : Ulrice Rout 
Rome: Maglioni and Strini, 307, 
Corso 


FINLAND 


FRANCE ... 


GERMANY 


HOLLAND 


INDIA 
ITALY 


ROME Fratelli 
Umberto 1, 174 

RoME: Fratelli 
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Gordon & Gotch (A’sia), Ltd., Wel- 
lington, Auckland, and Christ- 


church 
Napier: J. vent. 
LENINGRAD : eshdunarodnaja 
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PUBLIC NOTICES. . 


SITUATIONS OPEN. 


SITUATIONS OPEN. 





Middlesex County Council. 


et a pe Ke Cote invites TaN 
for _HEATIN ATER ERVICE 
INSTALLATION in ealntion with the Hutarempent 
.— tationers’ Company's School, Mayfield-road, 
ornsey, 


oN 8. 
Applications must be os to the Secretary to the 
Education Committee, ‘D2,’ 10, Great George- 
street, S.W.1, by Noon, on Monday, 28th March, 
1938, and must be accompanied by a deposit of 
£2 Qs, payable by a cheque in favour of the 
Middlesex Education Committee and urnable on 
receipt of a bona fide Tender. Drawings and condi- 
tions of contract may be inspected at the office of the 


County Architect, at 10, Great George-street, West- 
minster, 8.W.1, yao will subsequently issue the 
drawings. specifica’ 


No Tender will Re soeatved except in a plain sealed 
envelope, which must not bear any name or mark 
indicating the sender, and a must be marked 

* Tender—Hornsey Station Company's School : 
Heating Installation.’* Senden should be addressed 

to the Secretary, Middlesex Education Committee, 10, 
Great George-street, S.W.1 an 
recei later Disanass” goth 
April, 1938. 


Only contractors of repute who are able to satisfy 
the Council of their ability to carry out the work 
in an efficient manner should apply. The Council 
does not man. “— £3 ooo the lowest or any Tender. 

A i. 


Clerk of the County Council. 


vestmins 
“than Hoon, ° 


Guildhall, 
Westminster, 8.W.1, 


7th March, 1938. 4025 





Tyne Improvement Commis- 


SION. 
LOCOMOTIVE BOLLER. 

Tyne Improvement Commissioners invite 
TENDEMS for the SUPPLY and DELIVERY at their 
Albert RT Dock, North Shields, of a LOCOMO- 

TIVE BOILE 
Form of Soe: conditions of contract and speci- 
fication may be obtained on application to the under- 
sign 
‘Tenders, in sealed envelopes, endorsed ‘‘ Tender for 
Locomotive Boiler,” and ad to the Chairman, 
Tyne Improvement Commission, Bewick-street, New- 
eastle-upon-Tyne, must be delivered at offices 
—— than Noon on Monday, the 4th of April, 


The Commissioners do not bind themselves to accept 
the lowest or any ‘Tender. 
BY ORDER 
ALBERT BLACKLOCK, 
General Manager and Secretary. 
Tyne Improvement Commission, 
Bewick-street, 
Newcastle-upon-Tyne, 1, 
15th March, 1938. 





(Sounty Borough of Barnsley. 


WATER DkxARTMENT. 
DEPU st oan ATER ENGINEER AND MANAGER. 
APPLICA'TIONS are INVITED for the APPOINT- 
MENT of DEP UTY ENGINEER and MANAGER, at 
a salary of £400, rising, subject to satisfactory service, 
by annual imcrements of £25 to £500. In addition, 
there is a car allowance of £60 per annum. 

The person appointed will required to pass a 
medical examination and to contribute to the fund 
established under the Local Government and Other 
Officers’ Superannuation Act, 1922. 

Applications from Corporate Members of the Insti- 
tution of Civil Engineers, and preferably also Water 


Engineers, must the Water Engineer and 
Manager, Town Hall, Barnsley, by first post on 
Saturday, April 2nd, and be ye by copies 
of not more than three testimonials 
A. ERIC GILFIL LAN, 
‘own Clerk. 
Town Hall, 
Barnsley, 
March 15th, 1938. 4059 





ondon County Council. 

ASSISTANT DIVisIONAL OFFICER RE- 
QUIRED for London Fire Brigade. Salary £700-£25- 
£850. Free quarters, uniform, coal, light, and medical 
attendance, valued at £135 a year. Candidates must 
be of robust health, strong, active, and not less than 
27 or more than 31 on 22nd April. Good general 
education and experience in control of men essential. 
Commissioned rank in Royal Navy, Army or Royal 
Air Force, or recognised engineering qualifications 
desirable. 

Application forms (stamped addressed foolscap 
envelope necessary) obtainable from CLERK of the 
COUNCIL, County Hall, §8.E.1, returnable by 22nd 
April. Canvassing disqualifies.” 4035 





ENGINEER. 


* ‘ 

equired by the Government 

of Sarawak for the Public Works Department 

for four years with possible permanency. Salary, 
375 dollars a month, rising by annual increments of 
dollars a month to 775 dollars a month. (The 
Government rate of exchange is now 2s. 4d. to the 
dollar.) Outfit allowance, £30. Free passages and 


estat A CHIEF INSPECTOR REQUIRED 

IMME LY, with Pomees knowledge of 
Aero- Enaine Py action and A.I.D. Proced Must 
have held similar position. Good ryt 
State pS experience, and salary required.—Address, 
4057, The Engineer Office. 4057 « 





MANAGER is REQUIRED for Steel Wire Rope 
Works in the North of England. 

Applicants must possess outstanding experience in 
the Modern Technique of Wire Rope Manufacture, 
totes with Administrative Experience in the Control 
0 

Address, stating traini and experience, 
together with an indication of “the salary required, 
4017, The Engineer Office. 4017 A 





SSISTANT ENGINEERS REQUIRED by Large 
Oil Company for Lewis in Far East and else- 
where. Age 22 to 28, arried. University Degree 
or pan ny © qualification and some pine 
in ical B 
Belay from £450 per annum.— 
ishopsgate, London, 


ow orks 
Tite, Box a a i 
c/o 95, B 2. 8877 a 





Cas FOR YOUNG MEN.—A Large ENGI. 

BERING COMPANY has a VACANCY for a 
PREMIUM PUPIL. Exceptional opportunity for an 
intelligent youth to obtain excellent training in Works 
oe Drawing-offices.—-Address, 1004, The Engineer 
Office. 





As A 7. yor 
CIVIL SERVICE COMMISSION 
FORTHCOMING EXAMINATION. — ASSISTANT 
EXAMINERS in the Patent Office (20-25, with exten- 
sion in certain cases). 
Regulations and particulars, together with the 
forms on which applications must be made, will be 
sent in response to requests (preferably by postcard), 
addressed to the SECRETARY, Civil Service ms 
mission, Burlington-gardens, London, W.1, GIVING 
THE TITLE OF THE SITUATION. ‘The latest date for the 
receipt of application forms is 2nd June, a 
2A 





IESEL ENGINE SALESMAN REQUIRED, with 
experience fm handling sales of Diesels and 
Diesel-electric Sets up to 2000 kW. Write in strict 
confidence, yee oe training, age, length of selling 
experience, esent salary, and that exp 
Address, q044, "The Engineer Office. 4044 4 





| Oran Age 28-30 Years, RE- 
UIRE by Engineering Department of an 
Insurance Company. Applicants must prepared to 
reside in any part of the country, be practical engi- 
neers with technical experience, and hold a First or 
Extra First Class Board of e Steam Certificate. 
Electrical experience advantageous and must be 
capable of writing clear reports and making accurately 
dimensioned drawings of all classes of machinery. 
Commencing salary £260 per annum. Apply in own 
handwriting.—Address, 4043, The Engineer O 


SURVEYOR, 





4043 A 
*DITORIAL ENGINEER REQUIRED by _ Pro- 
minent Electrical Manufacturers. Knowledge of 


Electrical Machinery, Switchgear, and Transformers, 


with Ability to Write about them essential. State 
age, salary required, &c.—-Address, 4022, The Engi- 
neer Office. 4022 a 





INEERING ma sos ann Ria es 
ASSISTANT REQUIRED 





NG 
E to 26. Must 
have served aposeatiomn)?. a wad Ri Engin 
Firm and reached A.M.I.E.E. standard. Equivalent 
A.M.L. Mech. E. standard also an advantage. Experi- 
ence in Tostins Eleetri tial 
Knowledge of El mend Cables (or internal Combustion 





“(raiaine. Rn: Any and 
salary Bs amg S with copies of three testimonials, to 








Box Waterlow and Sons, Ltd., Great 
Winchester-strect, E.C.2. 9934 a 
ENERAL MANAGER, with Commercial and Tech- 
nical qualifications REQUIRED for a large 
factory in the Ly el The position vacant 
and prospects. The 
a must be a “arst-c anes Administrator and a 
good Negotiator. Experience in the Non-ferrous 
Industry would be advantageous, but is not 
cosentist. 


to give very full 
dartenute of thefr analihen ate will be treated 
ictly confidential.—Replies, marked ** G. ee" a 
should in the first instance be made to Messrs. R. 


ROTHERHAM and CO., 38, Bailey-lane, Coventry. 
4049 a 








HAP. PAGE, Ltd., Cricklewood, N.W.2, 
have VACANCIES for TECHNICAL ASSIS: 


pone — STRESS WORK.—Apply in writing, 
tating experience, and salary required, to 
CHIEF DEAUGHTSMAN. 9890 a 





UNIOR PLANNING ENGINEER, Experienced in 
Laying Out Operation Sequence for Light and 
WANTED for Large 


Heavy ion En ng, 
Works Any Lancashire. Knowledge of Jigs, Tools, and 
Fixtur easential.—Address, 





quarters and liberal leave on full salary. Candidat 
aged 23-30, unmarried, must be Corporate Members of 
the Institution of Civil enh ae hold an Engi- 
neering ee recognised as y cmoiien from 
Sections A and B of the A. Mt. I. fed i  exnsathation ; but 
students of the Inatitetien between the ages of 23 and 
25 years who the A.M.LC.E. examination 
are eligible for ‘sppotutment. “ioe either case, candi- 
dates should have had at t two years’ Practical 
experience on Engineering Works after takin 
or completing articles, at least one year of which should 
have been spent in a Drawing- 

Apply at onee by letter, stating age and full par- 
jculars of qualifications and experience, to the 
CROWN AGENTS” FOR THE ‘COLONIES, 4, 
Millbank, London, 8.W.1, quoting M/5419. 034 





SITUATIONS OPEN. 





COPLES or TxsTimonisis, Nor Oniamaus, UNLess 
: SALLY R TED 


oP 





Feeds and Speeds 
giving “details of anperiengl and salary pastes eat, 
The Eng ice. 
AY ECHANICAL ENGINEER.—WANTED for South 
of Spain (Nationalist territory), ENGINEER 
with experience in Maintenance of Heavy Crushing 
Machinery, Centrifugal Pumps, Steam Cranes, and 
Excavators. Some shop experience also required. 
Knowledge of Spanish essential.—Apply, stating age, 
See: experience, and ary required, to 


c.o. Streets, 6, Gracechurch-street, —— 
4036 A 





Separation, similar 

REMAN » £380 p.a.; over 

45; MILLWRIGHT, 1s. 104d. p.b., over 30.—Write, 

JACK HIBBERT and CO., Ltd., Thames Works, 

Vicarage-crescent, Battersea, S.W.1i. Mark envelope 
* Staff.” 4046 A 


R* qe for bog Chiakes) Processing Plant, 





UBBER. — Experienced REPRESENTATIVE, 

London area, for Mechanicals, Flooring, &c. 

Must have live connection Chemical Works, other 

Factories, and Users. Give fullest details experience, 

age, turnover, and remuneration expected in_ strictest 
—Box Poss, Willings. 86. Strand, be 
A 





‘*THE METALLURGIST.”’ 


This oor Eietaltetcy which deals with the Science and 
Practice of both ferrous and non-ferrous, is 
published free with the last jasue of Tam ENGINEER 
each alternate month. Next due, April 29th. 


ADVERTISEMENTS. 


The charges for Classified my er ef is 1/- per 

line up to one inch—minimum -; those ped 

eo one inch or more at the rate of ss per inch. Orders 
ust be accompanied by a The rates for 

Displayed Advertisements will be forwarded on applica- 

tion. Classified Advertisements cannot be inserted 

unless delivered before TWO o’clock on Wednesday 
afternoon. 

Letters relating to the Advertisement and the Publishing 
Department of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 


This Directory, which is published in og interests 
of advertisers in THE ‘eectneae, ma cs Bo obtained 
free of charge on application to the Publisher. 





“flog. Adare, ** Ba A > gy ae cincer Newspaper trand, 





ANTED IMMEDIATELY, for Large Public Works, 
ENGINEER or CHEMICAL ENGINEER with 
Sensoemar Degree, good practical training and accus- 
tomed to handle men, age 26/30 years. 
Applications, giving full particulats of experience 
and salary expected. 
Address, 4048, The Engineer Office. 4048 a 


ye gtd MANUFACTURING ENGINEERS 

of specialised product are able to APPOINT 

O or THREE trained yal to their 

Outside Sales Staff. Applicants must possess technica] 
ability and be of good education. aeWrite. f full details, 

ing age, engineering training, previous technicaj 

selling experience, preference for locality, and salary 
required, 4045, The Engineer Office. 4045 4 





UGHTSMEN. 
HANDLEY PAGE, Ltd., Cricklewood, London, 
N.W.2, have VACANCIES for FIRST-CLASS 
DRAUGHTSMEN. Previous Aircraft Experience 
desirable, but good Engineering Experience will b. 
considered. r—anelyy in writing only, stating age, fui) 
salary required, to CHI 


particulars Ek 
DRAUGHTSMAN. 9891 4 





RAUGHTSMAN REQUIRED with Experi 
ence in and Manufacture of Chlorine 
Gas Plants. Write with full details, age, train- 
ing, experience, 4039, The Engineer om. 
4089 





RAUGHTSMAN (Mechanical) REQUIRED, with 
some Electrical knowledge, for Traction Lay-out 
Work, experienced in Rolling Stock an advantage. 


Apply. st gg age, experience, technical edwoation. 
required, to SWIkC HGEAR DEP. 
MENT, The General Electric Co., Ltd., Witton, Ani 
mingham, 6. 4014 4 





RAUGHTSMEN REQUIRED by Large Company 
for service in the East ; should possess an Engi 
ree or Diploma and have served a full 
apprenticeship with a reputable firm of mechanical 
in both shops and drawing-office ; practica) 
experience in the ign and lay-out of Power Plant 
Boilers, Pipe Line and Pumping Raniomens desirable ; 
age 27-30, single. Commencing salary approximatel; 
£500 per annum progressive; Provident Fund. 
sh with cole ot testimonials (not weruseabie ; 
, The Engineer Office. 4009 4 





with Experience in 


RAUGHTSMAN REQUIRED, 
Age not less 


Gasworks and By-products Plant. 





than 30 years.—Applications, stating qualifications 
— salary requi to be addressed to the CHIEF 
NGINEER, The Gas se _— Coke Company, 
Monel: street, Westminster, 8 4010 A 

SS ae (Structural) Beaemee : Good 
perienced in detailing Steel 

framed Buildings a Shed Work. Knowledge of 


design an advantage. State experience and age, alsv 
salary required.—Address, 4007, The wan wren 
A 





LEADING WATER PURIFICATION FIRM 

as VACANCIES for young ENGINEER. 

ING DRAUGHTSMEN with sound knowledge of 
pg State references, age and any expe 

ence in detailing rapid filters, water softeners, 

aoa od “sterilisation plant.-—Address, 4038, The 
Engineer Office. 4038 4 





Also JUNIOR, 
Stonebreaking 
Write, statins 

Ltd., Coal 
4015 A 


OMPETENT DRAUGHTSMAN, 
REQUIRED ; knowledge of 
——_ and General Engineering. 
age, and experience, to PEGSON, 
ville, ‘Lelezstershire. 





NGINEER-DRAUGHTSMAN, 25 Years’ Experi 
installations and design for 
new shop and technical training. 
ESIRES CHANGE, London preferred.—Address, 
Prise. The Engineer Office. P1158 B 





making the 
Calculations necessary . Hollow Block Floors and 
Concrete to submit to Local Authorities need apply. 
with full particulars of experience, age, and salary 
required.—Address, 4042, “The Engineer ——, 

2A 


NGINEERING peapasizetes REQUIRED in 
Rte London. Only able of 





Pe ha > es es REQUIRED by Crane 


rs, Kast ands District. State age 
wage, and experience.- Address, 4066, The Engineer 
Office. 4056 4 





|p. aon OUT DRAUGHTSMAN REQUIRED. 
ve gi experience. Address, tins 
age, &¢., ‘oso, The Engineer Office. 4060 





ECHANICAL DRAUGHTSMEN REQUIRED, Pre- 
ferably with experience on any of the following 
types of work :—~ 
War Stores. z 
Commercial . a (Chassis or Trailers). 


Jigs and Too 
Applicants should have had not less than three 
a Workshop Experience. Age 21 years to 30 
given to ex-Service men, other 
things being equal. Pay up to 82s. per week, accord- 
ing to ability: and espertenes. Posts are non-pension- 
able, but to suitable qualifications, entrants 
are ‘sligible’ ‘for consideration for promotion and for 
t to the pensionable establishment should 


ies arise, 
leat ‘orms obtainable b. teard from 
Me rs: i fi le by pos mors t = 





CHIEF §' DENT OF ss 
Peg tadve. No. 205), Royal Arsenal, —s 
8.E.1 9964 
DRAUGHTSMEN, with 


Round k in janie, 


sound knowledge of Building Construction and 


and salary required, 





age, experience, 
to vont “ENGINE ER, L.M. and 8. Railway Com- 
pany, St. Chambers, London, N. 
4016 4 
35, with 


ae poppe Sn age rl Over 
$4 t-class ical of Mechanical 
Rleetrioat Constructional Work. REQUIRED by large 
— contra Excellent prospects. Write fully. 

tating experience, and technical amare’ aN — 
‘Address. tbe7, The Engineer Office. 


REQUIRED, Con- 
sound knowledge of 
Permanent position. 





ENIOR DRAUGHTSMAN 
tractor’s os Mid 
or Chemical Plant. 





G4ies MANAGER REQUIRED by ot 
Paste and Liquid Jointing Specialities. A eit 
cants must possess Engineering  nnoviee and Sales 
Experience amongst Leon Oa ustrial Users, 
Undeniable | —— ial. aan" salary and 
Address, P1149. 1 The Engineer Office. 





ANTED, MAN for Rate-fixing and Planning Depart- 

ment for tap nance Engineering Works in Mid- 

lands. State age, experience, and salary oe 3 
Address, 4055, "The Engineer Office. A 





7ANTED, SALES ENGINEER.—-APPLICATIONS 
are INVITED for the POST of SALES ENGI- 
NKER for a Firm of Electrical Engineers in the East. 
Applicants must be single and under 30 years of age, 
and should have a sound theoretical and practical 
training in Electrical Engineering, Lighting, Power, 
and Distribution. Preference will given to a 
dates who have experience and practical knowledge of 


Radio Engineering. ‘The successful candidate will be 





provided with a free passage and will be engaged 
under agreement for 5 years.—Address, 4062, The 
Engineer Office. 4062 A 
ANTED, YOUNG SALES ENGINEER, with 
sound experience in Design, Operation, and Sale 
of HEATING, VENTILATION, and 5 appetont ype IO: 
ING PLANT. Bes: ble post with good prospects 
requiring initiative. Replies will be oo iin strict 
confidence, and must state exper! 
remuneration required.—Address, P1157, ‘The. Engi- 
neer Office. P1157 A 





P1149 A 





MAR’ TIMATOR for Engineering Works 
porte specialising in Sheet Metal Welding : and 


‘anks and yo Vessels. 
fre gre T. ety so 
nent post with puasion Aaa 


dress, stating age, expe- 
rience, and salary required, P1139, The SS 





cago SUPPLY BOARD, 60-62, 
oe t-street, Dublin, Ireland, RE- 
Ques DESIGNER, ; Structural 
Steelwork and Reinfo: A good salary will 
be paid to man with suitable qualifications. arene. 
cations should be to the SECRETAR 
catins age and full particulars of training ay ri 





Seeking May =; ~ Advertised in 
TT tats Jo Column, -b ‘ne fgg of 


but do =e Lone the wo as 
ringi our uiremen' 
ean “he and could ler eee An 


in 
Advertisement in the ‘‘ Situations Wanted *’ 7 Golumn 
Seale be seen by all Coneerns 
is. for each 


t of Four Lines 4s.; 
tine Ti io no better way of covery: so ‘laus:4 


Line. There is 
field for such a small charge 





-Address, ar The 


Pail pve Athy salary, &c. 
ffice. A 


Engineer 01 


da JUNIOR DRAUGHTSMEN RE- 
BUIRED Department. Men with 








WO FIRST-CLASS DRAUGHTSMEN are . RE- 
T Pg a F by a progueaixe old-established firm 
. foremost in Quarry Plant Manufac- 
a 3 hain ny experience of such plant an advantage, 
but not vital. Excellent openings with opportunities 
for advancement ; an Pnmogg pr Figg ; tent me 2p to hr. 
Wri giving q@ ions and experience, 

BAR , Pegson, Ltd., Coalville. 4047 





MN renee & PLATT, Ltd., REQUIRE an Expe- 
rienced MAC: SHOR FOREMAN for their 
ig t be good organiser and 


able to produce the "bos sosubte fom all classes of 
mach tools. 
Apply a A better ok 


stating age, experience, and salary 
required, YMENT ‘DEPARTMENT. | Fark 
Works, samobester, 10 10. 





For contmuation of Small Adver- 
tisements see page 4. 
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A Seven-Day Journal. 


Pure Water. 


THE Minister of Health, Sir Kingsley Wood, has 
written to town, urban district, and rural councils 
and to water boards and companies on the subject of 
the purity of their water supplies. He particularly 
stresses that all such undertakings should be under 
the supervision of qualified engineers who should be 
chief officers directly responsible and should be in a 
position to give detailed personal attention to the 
work. ‘The Minister says he is satisfied that more 
frequent analyses are needed in many cases as a 
minimum precautionary measure. Furthermore, 
regular and frequent inspections should be made of 
the gathering ground of supplies and of surrounding 
underground sources of supply situated in or near the 
outerop of the strata from which the water is drawn. 
If the water undertakers have cause to think that the 
supply cannot be kept free from pollution, imme 
diate steps should be taken for the adoption of effec- 
tive methods of purification. But treatment should 
be regarded not as a complete security in itself, but 
as complementary to the taking of all practicable 
steps to seek for and remove the causes of pollution 
of the raw water. Sir Kingsley points out ‘ that 
the administrative responsibility for a service of such 
vital importance to health can be successfully dis- 
charged only if there is effective collaboration and 
co-operation between those responsible in their 
various capacities for the conduct and efficiency of 
the undertaking and between the water undertakers 
and the local authorities of areas served by them.” 


The Machine and the Workers. 


THe Medical Research Council has just issued a 
report by Messrs. 8S. Wyatt and J. N. Langdon on 
Machine Feeding Processes. It was found that 
efficiency in machine feeding processes varied 
between 52 and 86 per cent.; that efficiency and satis- 
faction in machine feeding are largely dependent 
on the relation between the speed of the machine and 
the capacity of the operator ; and that efficiency and 
comfort in machine feeding are also dependent on 
the amount of feeding space and the apparent rate 
of movement of the feeding mechanism. When the 
workers were asked to specify the items in a given 
list which were particularly liked, the first in order of 
frequency was pleasant working conditions. A sub- 
stantial majority approved of existing hours and 
wages. In the case of conveyor workers, the chief 
source of discontent seemed to be the uniformity of 
the process, yet features of the work which were 
disliked by some were liked by others. The reporters 
reach the conclusion that the conflict between 
mechanical uniformity and human capacity and 
variability is “ often intensified by the natural but 
mistaken desire of the management to run machines 
at the highest possible speed in the hope that output 
will be increased. The inevitable result of this policy 
is that many operatives find themselves struggling 
to work at a pace which they are unable to maintain, 
and such conditions are bound to produce fatigue 
and strain.” They suggest that an improvement 
could be effected ‘“ by adjusting the speed of each 
machine to the capacity of the individual operator ”’ ! 
Much of the work on which the report is based appears 
to have been done in a “ laboratory,”’ but industrial 
investigations were made in factories using small 
wrapping machines—presumably with girl labour. 


Air Ministry Appointments. 


CONSEQUENT upon the Government decisions on the 
report of the Committee of Inquiry into Civil Aviation, 
the Secretary of State for Air has appointed Sir 
Donald Banks, Permanent Under-Secretary of State 
for Air; Mr. W. P. Hildred, Deputy Director-General 
of Civil Aviation ; and Mr. C. J. Stewart, Director 
of Civil Research and Production. Sir Denald Banks 
was appointed Secretary of the Air Ministry and a 
Member of the Air Council in August, 1936, and was 
previously Director-General of the Post Office from 
1934 to 1936. During his service as Director-General 
the policy of the Post Office in regard to the carriage 
of mails by air was fundamentally altered, and resulted 
in the successful inauguration of the Empire Air Mail 
and other schemes for the carriage of mail without 
surcharge. He was the Post Office member of the 
Committee on International Air Communications 
which visited Canada and the United States in 1935 
to discuss the establishment of a Transatlantic air 
service. Mr. W. P. Hildred, who begins his duties 
of Deputy Director-General next week, started his 
Civil Service career in the Treasury in 1919, and later 
served on the Empire Marketing Board. In 1934 he 
became head of the Special Measures Branch of the 
Ministry of Agriculture, and in 1935 was appointed 
Deputy General Manager of the Export Credits 
Guarantee Department, from which department he 
has been appointed to his new post. Mr. C. J. 
Stewart, who also takes up his new appointment next 





week, was educated at the Royal College of Science, 
South Kensington. He joined the staff of the Patent 
Office, and served later as an Inspector of Engineering 
Education. During the war he became a Squadron 
Leader in the Royal Air Force, and was posted to the 
Experimental Station at Orfordness, and later acted 
as Research Adviser to the Air Ministry and Ministry 
of Munitions on oxygen and instrument development. 
He was head of the Instruments Branch of the Air 
Ministry from 1918 to 1925, when he became head of 
the Instruments Department of the Royal Aircraft 
Establishment at Farnborough. In 1931 Mr. Stewart 
wes appointed Superintendent of Technical Develop- 
ment at Farnborough. 


Electrification of Tyneside Railways. 


On Monday, March 14th, the new electric passen- 
ger train service on the London and North-Eastern 
Railway between Newcastle and South Shields was 
inaugurated. The work of conversion to electric 
traction has been in progress for over two years, and 
has cost the company more than half a miflion pounds. 
Not only has electric working been extended from 
Newcastle to South Shields, but the whole of the 
track equipment on the existing electrified lines 
between Newcastle and the coastal towns of Tyne- 
mouth, Whitley Bay, and Cullercoats, together with 
a loop line known as the Riverside Branch, has been 
modernised. On the north side of the river, the first 
of the new trains was placed in service on July 30th, 
1937, and the completion of the scheme on January 
3rd last was marked by the inauguration of a new train 
service. The newly electrified line just opened is 
11 miles long, and the present steam service, which is 
to be continued for a few weeks, allows for a train 
in each direction every 20 min., with an overall 
journey time of between 33 min. and 34 min. As 
additional electrified stock is delivered, more electric 
trains will be introduced. An all-electric accelerated 
service will begin on May 2nd next, when the journey 
time will be reduced to 27 min. A preliminary to the 
electrification was the lengthening of the platforms at 
Hebburn, Tyne Dock, and High Shields stations to 
accommodate eight coach trains. New electric sub- 
stations have been built at Gateshead, Pelaw, 
Jarrow, and Tyne Dock. In connection with the 
track that was modernised for this electrification 
scheme, the company had to move the conductor 
rail over for 3}in. for the entire length of 80 miles of 
track. 


The L. M. and S. Railway Company. 


Sm Jostan Stamp presided at the annual general 
meeting of the London, Midland and Scottish Rail- 
way Company, which was held on Thursday, March 
10th. After giving some particulars of the locomotive 
testing station under construction at Rugby, Sir 
Josiah said that a mobile testing plant, comprising 
three vehicles, was now being built. The work of the 
stationary and mobile testing plants will. be comple- 
mentary, and, in conjunction with a new dynamo- 
meter car, will supply a fund of data from which 
locomotive design can proceed on more scientific 
lines. During the past year ten further modernisa- 
tion schemes for motive power depdts were 
completed. The greater mobility of engines at the 
forty-seven motive power depdts which have been 
modernised to date has, with the conjunction of 
other efforts, assisted in meeting the demands for 
engines resulting from additional traffic. An increase 
of over 2 per cent. in steam engine mileage in 1937, 
compared with 1936, has been met by increasing the 
number of locomotives in service by just over 1 per 
cent. As a result of successful experiments on shock- 
absorbing wagons, 100 vehicles of this type of the 
open 12-ton general service design are now being 
built. One of the most important problems with 
which the company is now dealing is that of the rail 
joint, which is a source of weakness in the permanent 
way, and an important contributory cause of noise 
and vibration in the railway carriage. Sir Josiah 
said that the company is now engaged, in conjunc- 
tion with Professor Inglis at Cambridge, on a funda- 
mental research into the behaviour of rail joints, in 
order to determine the direction in which changes 
from the traditional design should proceed. 


The British Corporation Report. 


THE annual report of the British Corporation 
Register of Shipping and Aircraft shows that last 
year ninety-nine ships, aggregating 357,000 tons, were 
built to the Corporation class. This figure is the 
highest recorded in the society’s history, and is an 
increase of about 75 per cent. on that for 1930. 
The Corporation has about 900,000 tons of work on 
hand at present. In presenting the report, Mr. G. J. 
Innes said that the situation in Great Britain was not 
quite so satisfactory as it had been, because the pro- 
portion of the world’s shipping which was British- 





owned and the proportion which was built in British 
shipyards both tended to drop. He added that there 
were but few signs as yet of sufficient orders to redress 
the balance. During the year twenty ships of 50,610 
tons were submitted for classification after construc- 
tion, and were accepted by the Committee. The total 
tonnage which has been classed with the Corporation 
since its foundation now exceeds 11} million. At 
the end of last year 1603 vessels, aggregating 4,882,372 
tons gross, maintained their classification, and were 
recorded in the society’s register. The Chairman of 
the Technical Committee, Sir Maurice Denny, said 
that although his Committee had reviewed a larger 
number of plans in 1937 than ever before in a single 
year, it had been faced with fewer problems of general 
interest than usual. Variety in design had been more 
marked on the machinery side, although evolution 
had been more evident than revolution. Steam 
machinery still predominated in British-built ships, 
and various machinery combinations were being 
employed in cargo ships. Practically all passenger 
ships had turbines, and turbines were being increas- 
ingly adopted in fast cargo vessels. Abroad, on the 
other hand, said Sir Maurice, the balance was strongly 
in favour of the oil engine for all classes of ships. 
While steam engine builders were elaborating their 
designs to secure greater efficiency, oil engine builders 
were moving towards greater simplicity. 


Britain’s Traffic Problems. 


In the course of a recent address at Aldershot, Mr 
Gaston Vincent, the public relations officer of the 
British Road Federation, said that this nation is 
being largely denied the value of the modern motor 
vehicle through the failure adequately to improve the 
tracks upon which such vehicles must run. He 
pointed out that whereas road traffic had increased 
by 2000 per cent. since 1910, new road construction 
had amounted to only 1} per cent. Existing roads 
needed to be drastically improved in accordance with 
the Minister of Transport’s own memorandum on the 
lay-out and construction of roads. Mr. Vincent con- 
tended that the Restriction of Ribbon Development 
Act must be rigorously enforced, dual carriageways 
provided on all main roads with provision for the 
segregation of different types of traffic, and by-passes 
built round towns. Such by-passes must be designed 
to accommodate future increases in traffic and the 
segregation of various classes of traffic should be one of 
the keynotes of all future road policy. The solution of 
this country’s traffic problem must be a compromise 
between the present methods and those of the 
Continent. Where the cost of improving existing 
roads was prohibitive, special motorways for through 
traffic should be constructed. New roads in Germany 
had been built at an estimated cost of £35,000 a mile, 
including bridges and the price of land. According 
to estimates prepared by Professor R. G. H. Clements, 
similar roads in Britain would cost about £40,000 a 
mile, as compared with £60,000 a mile for widening 
existing roads. Mr. Vincent concluded by suggesting 
that one way of raising the necessary funds for the 
construction of the roads would be the application of 
all money collected at present in motor taxation to 
road construction. 


Kitson and Company, Ltd. 


Ir is officially announced by the Locomotive Manu- 
facturers’ Association that arrangements have been 
made to reduce the number of locomotive manu- 
facturers still further by eliminating Kitson and Co.., 
Ltd., of Airedale Foundry, Leeds, from competition 
in the locomotive industry. These arrangements are 
similar to those under which Sir W. G. Armstrong, 
Whitworth and Co., Ltd., and Nasmyth, Wilson and 
Co., Ltd., ceased to manufacture locomotives recently. 
The Association was formed in 1875 to deal with such 
matters as concerned the interests of the British loco- 
motive industry as a whole, and of this body Kitson 
and Co., both as a partnership and later as a private 
limited company, have been members since its 
institution. The general conditions of the trade have 
been constantly under review by the Association, and 
the position of late years has, owing to circumstances 
which are well known, proved a source of great 
anxiety. The capacity of supply has so far exceeded 
the demand that there has been overlapping and 
uneconomic production, involving undesirable over- 
head charges and resulting in an unhealthy con- 
dition, which is as little desirable for the purchaser 
as for the manufacturers. As a consequence, a policy 
of elimination of superfluous installations has been 
decided upon, involving a well thought out concen- 
tration of all the facilities. General regret will be felt 
at this change in the affairs of a company which made 
its reputation in the early days of railway history. 
We understand that whilst it will no longer build 
locomotives, the firm will continue to carry on its 
foundry and engineering business. in addition to the 
production of other specialities. 
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(Continued from page 267, March Ith.) 


EXTRACTION HEATERS. 
| yeitges practice in extraction heaters tends to pro- 
WV vide about 50 deg. Fah. rise per heater. American 
practice appears to assign 60 deg. to 70 deg. Fah. 
rise to each heater. As a consequence, more extrac- 
tion heaters are employed for the same rise in feed 
water temperature in Britain than in America. 
This appears to be a matter of costs, since heaters 
are available at a lower price in Britain than in 
America. In both places the vertical heater with 
hairpin tubes is increasing in use. Tube materials 
for high-pressure closed heaters range from steel 
in American practice to pure copper in England. 
Terminal differences of 0 deg. to 6 deg. Fah. have 
been obtained by suitable baffling of the steam in the 


closed heater and by taking advantage of any super- 
heat present. With highly superheated steam to the 
heater, some designers are endeavouring to secure 
higher feed temperature than the saturated steam 


temperature at heater pressure. 

In many American designs the steam extraction 
pipe lines from turbine to heater are equipped with 
automatic non-return valves when the pressure in 
the heater at full load is approximately 10 Ib. per 
square inch or higher. These valves are intercon- 
nected to the throttle valve and are closed when the 
over-speed trips. Flashing from heaters or de-aerators 
is thereby prevented. Gate valves may or may not 
be provided in these lines and when present are only 
closed in emergencies as when a heater tube ruptures 
or a drainage device fails to work. In American 
operating practice these extraction heaters are 
therefore open to the cylinder and the heaters 
function throughout the heating and starting up 
period. In other words, turbine and heaters are 
treated as a unit. The extraction heaters are usually 
arranged in cascade so that they drain automatically 
regardless of load conditions. Abroad, many turbines 
are started non-extraction with the heaters shut off 
by valves, and then heaters are cut in after load is 
added. This method involves added labour and does 
not appear to have any operating or other advantage 
over the usual American method. With high-pressure 
high-temperature boilers a supply of cold feed water 
during initial operation is not desirable. 

The condensate from the extracted steam 
removed from heaters by traps or orifices to lower 
heaters, or lifted by pumps into the feed line leaving 
the heater. Such pumps are small and generally 
are not very efficient under the variable discharge. 
As they add another essential auxiliary that requires 
care and maintenance, engineers have not favoured 
their use, although this system leads to slight improve- 
ments in efficiency. In America, where an open 
de-aerator heater is used, the high-pressure heaters 
are trapped im cascade from one to another and 
finally into the open heater. The low-pressure heater 
is generally drained to the condenser hot well by a 
trap, orifice, or simple U tube. Self-regulating orifices 
may be developed for this service. 

Few open heaters have been in Britain. 
Several American plants employ open heaters at all 
extraction points. Some engineers believe that the 
pump complications resulting from this design offset 
the thermal savings possible. 

British engineers are satisfied with such de-aeration 
of feed as may occur in the condenser. Most American 
engineers do not consider this sufficient under variable 
load conditions with frequent stops and starts and 
with possibilities of air leaks into low-pressure 
heaters or connections. They make the extraction 
heater that is placed before the feed pump an open 
de-aerating heater. In earlier stations the de-aerating 
heater operated under about atmospheric pressure. 
In recent plants an operating pressure at most efficient 
load of about 35 lb. per square inch gauge has been 
selected to obviate vacuum conditions at lighter 
loads. A large water storage capacity above the 
feed pump is provided in some of these de-aerating 
heaters. Provision must be made to recirculate this 
stored water for further de-aeration if it is to be kept 
at zero oxygen under variable load conditions and 
where frequent starts must be made. 


is 


used 


BoILER FEED Pumps. 

The boiler feed pump is an essential element in 
the regenerative cycle. This auxiliary has become 
an important factor in high-pressure plants where 
it may consume from 400 to 1200 kW. Designers 
are not in agreement regarding the place « f this high- 
pressure pump in the regenerative cycle. When 
placed beyond the last feed water heater it operates 
under severe conditions and it may be necessary 
to attempt to maintain constant inlet water tem- 
peratures. 





_* Professor of Mechanical Engineering, the Johns Hopkins 
University, Baltimore, Maryland, U.S.A. 


Less power is required to pump cold than hot 
water. Some designers place the feed pump at the 
de-aerating heater, in which case the heads and tubes 
of the high-pressure heaters beyond the feed pump 
must be built for full feed pressure. This may add 
substantially to their cost and thereby offset a portion 
or all of the power saving. 

It is usual practice to employ motor-driven feed 
pumps with a steam turbine driven unit for standby 
and for starting up. In some of the new superposed 
plants steam-driven feed pumps are employed to 
provide a proper heat balance when non-extraction 
units will form the low-pressure elements of the 
new plant. 


REHEATERS. 

In plants operating on the reheating-regenerative 
cycle, steam reheaters, flue gas reheaters, and com- 
binations of these have been used. The steam 
reheater is a bulky piece of equipment whose opera- 
tion has not always been entirely satisfactory. 
The improvement in cycle efficiency is small. There 
is a large saving in piping costs. 

The flue gas reheater gives a larger gain in plant 
efficiency than a steam reheater, but requires long 
pipe lines with control valves. It can be best employed 
where a unit system of one boiler per turbine is 
employed when the reheater is available whenever 
the turbine operates. When more than one boiler 
serves a turbine, the reheat boiler must always be 
in service. This makes the availability of the whole 
unit dependent upon the availability of the reheating 
boiler. 








OLL SysTEMs. 

Greater attention is given to the design of oil 
systems for American high-temperature turbines 
than for British units, probably owing to a number 
of disastrous fires from oil leakage in a few American 
plants. Great care is taken in America to locate 
oil storage in a safe place at a distance from the 
steam inlet. Oil relays are in some cases placed below 
the steam control valves so that oil cannot drop on to 
steam-heated parts. In other cases these relays are 
placed on opposite sides of the turbine to the steam 
control valves, which valves are operated mechanically 
through shafts and levers. Flow piping with oil to 
the bearings under pressure is placed in the return 
piping channels so that in the event of a leaky 
joint or a cracked pipe, no oil can possibly get loose 
in the turbine room or on to hot piping. All oil 
piping is welded wherever possible to eliminate flanged 
joints which are liable to leak oil. These provisions 
have greatly decreased fire risk. 

Much heat is carried to the bearings of high- 
pressure units by conduction through the shafts. 
It is therefore necessary to provide adequate quan- 
tities of oil to such bearings to carry away this heat. 
The design of bearing which provides an ample supply 
of fresh cool oil to flush out the hot oil as it comes 
from under the shaft appears to give best performance. 

American practice in the past has tended towards 
the use of self-adjusting bearings. So-called ** parallel 
bearings” or rigid bearings with no provision for 
self-alignment are widely used on European turbines. 
Shaft design and practice in regard to critical speeds 
probably account for this difference in practice. 

The overall length of a turbine is given much more 
consideration in America than in Europe, owing to 
higher building costs in the former. American 
designers have endeavoured to use few bearings with 
solid couplings to connect shafts. This is leading to 
considerable modification of designs. The use of 
solid or flexible couplings and the number and location 
of bearings is closely connected with the design of 
the shafts themselves and their respective critical 
speeds. Shafts in good dynamic balance with 
critical speeds well above or below operating speed 
will operate satisfactorily with few bearings and with 
solid connections. 

Thrust bearings of the Michell or Kingsbury type 
are almost universally used. 

Turning or jacking gear to revolve the spindle 
continuously at low speed when warming up or shut- 
ting down is generally a part of every large new 
turbine, and has been added to many of the older 
units by a reconstruction of the coupling and its 
respective bearing housing. Practice differs in regard 
to the speed of revolution of the spindle by this gear, 
but 1 to 5 r.p.m. now seems all that is necessary. 

Some designs use high-pressure lifting oil under the 
bearings during this rolling operation. This involves 
another auxiliary pump. The necessity of this lifting 
oil is questioned. One does not require lifting oil on 
many heavily loaded bearings in industry. It would 
appear that an ample supply of oil to the bearings 
from the regular bearing auxiliary pump is all that 





is needed during rolling operation, provided the 
turning gear is designed to start the spindle without 
lifting. 


GENERATORS. 


Hydrogen cooling has made it possible to provide 
suitable alternators for the iarger sizes of high-speed 
alternators. A large number of these hydrogen 
cooled generators are under construction, and others 
are in operation in America. The outer casings of 
these generators are made of steel plate sufficiently 
thick to withstand the force of an internal hydrogen 
explosion, should such occur. Some difficulties have 
been experienced in the design of satisfactory shaft 
seals, but these appear to be about overcome. Operat 
ing experiences will soon be available to guide future 
development. 

Hydrogen has proved to be a most effective cooling 
medium for generators. Its low density and smal! 
windage loss leads to increases in the generator 
efficiencies of from 0-5 to | per cent. It will probably 
be much more widely used in future generators of 
large capacity. 


FOUNDATIONS. 


turbines has 
to consider 


Vibration troubles with certain 
directed attention to the necessity 
foundations as an integral part of the turbine gene- 
rator design. As a consequence, members of the 
foundations are being designed for greater rigidity 
than heretofore. The bending stresses in the beams 
have been reduced and the liability to resonant vibra- 
tion lessened. 


EVAPORATORS. 


Most modern power plants provide evaporated 
make-up feed water to the boilers. The evaporators 
generally form an element in the regenerative feed 
water cycle. The evaporator condenser serves as 
one stage of this feed water heating. 

Many types of evaporator have been used for this 
purpose. Factors influencing the selection of type 
are scale-forming constituents of the raw water. 
ability to deliver moisture-free steam to obviat: 
carry-over of concentrated impurities, facility in 
cleaning and relative location in the feed-heating 
cycle. These factors present so many variables that 
the development of a standard evaporator for this 
purpose seems improbable. 


ReHEAT Factors. 


embodies certain 


Steam turbine construction 
Among these 


design considerations of importance. 
are reheat factors. 

When steam is expanded in a multi-stage turbine. 
a portion of the kinetic energy of the jets is dissipated 
in each stage by friction, impact, and eddy losses. 
The kinetic energy losses are reconverted into heat, 
which is known as “ reheat.’’ This reheat increases 
the energy available from expansion in subsequent 
stages. Owing to this later availability for work of 
these reheat quantities, the sum of the isentropic heat 
drops for individual stages, known as * cumulative 
heat drop,” will exceed the isentropic heat drop from 
initial conditions to final pressure. The ratio of these 
two quantities is known as the ‘reheat factor.’ 
The designer uses these ‘‘ reheat factors ” to calculate 
the cumulative heat that he must distribute between 
the various stages of his turbine. 

Reheat factors depend upon stage 
isentropic heat drop, moisture correction factors (if 
any), the portion of the Mollier diagram in which the 
expansion occurs, and the particular set of steam 
tables from which the heat quantities are taken. 
Turbine manufacturers use various values of reheat 
factors computed by different people from different 
steam tables. 

The Third International Conference on Steam 
Tables in 1935 accepted certain tolerances on heat 
quantities. New steam tables based upon such 
tolerances must vary only slightly from each other in 
steam properties over the full range of steam pres- 
sures. Since the possible variations in the heat 
quantities are small and will have little effect upon the 
computed reheat factors, it would therefore seem 
possible to determine a set of reheat factors which 
could receive international acceptance. Such values 
are now being computed at Johns Hopkins University 
on the basis of Keenan and Keyes’ recently published 
“Steam Tables.” 


etficiency. 


LEAVING LOssEs. 


Certain losses take place between the outlet of the 
last blades and the entrance to the condenser. These 
include the residual kinetic energy of the steam as it 
leaves the last moving blades and the loss in pres- 
sure due to friction and eddies in removing the 
steam from the exhaust casing. The most economical 
shape of exhaust casing does not seem to have been 
determined. These losses at the exhaust end of the 
turbine have been collectively called the “ leaving 
losses.” 

Few data are available upon the relative propor- 
tions of these two losses. They vary with load and 
with position on the wheel annulus. Ejector action, 
if present, also has its effect. This portion of the 
turbine merits further study. 





American designs, owing to higher construction 
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costs, permit leaving losses as high as 3 per cent. of 
the isentropic heat drop. British designers provide 
for only about half this amount. 

The expression of these losses in per cent. of 
isentropic heat drop is not satisfactory with the 
regenerative cycle where only 80 per cent. of the steam 
entering the throttle may pass to the condenser. 
Several proposals have been made for other means of 
expressing this loss. One of these would state this 
loss in equivalent kilowatts, which could then be 
expressed as a per-cent. of net turbine output. 


FuturRE DEVELOPMENT. 


Some engineers believe that steam turbines are 
as efficient as commercially justified. Recent develop- 





ments tend to refute this idea. There appear to be 
possibilities of still further gains in efficiency through 
new proportions and forms of nozzles and blades, 
decreased leakage losses through labyrinths and 
glands, and less leaving losses than are now common. 
Better constructional materials are being developed. 
The causes of deformation are better understood and 
distortions may be lessened in future designs. Higher 
pressures and temperatures will be employed when 
proper materials become available. 

In conclusion, one may expect better constructed, 
larger, and more efficient turbines in the near future 
than are now being built, and the preceding para- 
graphs suggest some possible trends in this develop- 
ment. 








Extensions at the Norwich Power Station. 


No. 


I. 


(Continued from page 275, March IIth.) 


HE new 6600-volt, 1,000,000-kVA, breaking 
capacity switchgear (Fig. 11), constructed by 

the General Electric Company, forms an extension to 
similar equipment rated at 500,000 kVA, and is 
claimed to be the largest of its kind for this particular 
voltage. An increase of breaking capacity was made 
necessary by the installation of the new 30,000-kW 
turbo-generator and by the prospective provision 
of a similar set at a future date. There are six stone- 
ware cubicle equipments controlling respectively a 
bus section reactor, the 30,000-kW turbo-alternator, 
and two C.E.B. 30,000-kVA transformers. A bus 
section breaker and a bus coupling breaker are also 
included. All the breakers are electrically controlled 
from the main control room shown on page 298. 
Both the old equipment, also shown on page 298, 
and the new switchgear have double bus-bars. Connec- 
tion between the main bars belonging to the two instal- 
lations is effected by'three single-phase current limiting 





tion in the steel framework, aluminium sections are 
included in the cubicle facings. The bus-bars, 
composed of copper tubes, are mounted on compres- 
sion type insulator supports. By reason of the heavy 
current to be carried, this form of tubular conductor 
is employed throughout the installation, both for 
bus-bars and for connections, as it offers a low resist- 
ance to the flow of A.C. All tubular connections are 
mounted on porcelain insulators, and in certain 
instances short connections have been cast integral 
with the end connectors to reduce the number of 
joints. 

Connections between the switch equipment and 
alternator terminals are in a basement below the 
lower floor of the switch house. The tubular con- 
ductors are housed in separate compartments in 
moulded stone trunks, covered with removable 
plates. From the end of the trunks the conductors 





are taken to the alternator terminals through a 





a lug riveted and welded to the bottom of the shell 
plate. Electric heaters, thermostats, and operating 
contactors are also provided. 

All the 1,000,000-kVA circuit breakers are of similar 
design. Those controlling the alternator, bus section 
and bus coupler circuits“are rated at 4000 amperes, 
and those for the C.E.B. transformers and reactor 
at 3000 amperes. Type tests for rupturing capacity 
upon the breakers, isolating switches, and bus-bar 
connections were carried out in the high-power testing 
laboratory at the G.E.C. Witton works, where it was 
demonstrated that the breakers complied with the 
provisions of the latest British-Standard Specification 
for oil circuit breakers. In addition to passing the 
breaking capacity test satisfactorily, the gear with- 
stood a peak short circuit making current of 266,000 
amperes, believed to be the largest peak current to 
which 6600-volt breakers have been subjected. 

On account of the limited space available in the 
station, it was necessary to reduce as far as possible 
the widths of the cubicles and oval circuit breaker 
tanks were adopted for each phase. Tubular copper 
terminal stems in the breaker top plate are taken 
through bakelite-bonded paper bushings, and support 
the copper contact blocks, which carry the fixed main 
contact fingers, side blast arc control pots, and fixed 
arcing contacts, shown on page 298. The main moving 
contact bars are of wedge section and are carried 
by two horizontal bakelite tubes, reinforced internally 
by duralumin tubes. 

The are control pots surrounding the fixed arc 
contacts consist of a tubular chamber to which is 
clamped a stack of horn fibre plates with slots which 
are uncovered by the moving contact as it moves 
downwards. A special heavy alloy developed by the 
G.E.C. is used as a facing for the fixed copper arcing 
contacts, which are mounted in pairs and the same 
alloy has also been applied to the steel moving arcing 
contacts. To minimise burning of both these con- 
tacts auxiliary arcing contacts are mounted a short 
distance below them. Normal closing of the breaker 
is effected by solenoid operating mechanism, mounted 
together with its contactor and auxiliary switches 
on the supporting framework outside the cubicles, 
as shown in Fig. 11. In cases of emergency, however, 


a breaker may be closed by a portable hand-operated 





hydraulic ram, which when plugged into a receptacle 




















Fic. 11—1,000,000-KVA CircuIT BREAKER CUBICLES 


reactances which limit the short-circuit stress on the 
existing gear, while the auxiliary bus-bars are solidly 
connected together and are continuous throughout 
their length. In the main bus-bar run a 4000-ampere 
section breaker is inserted, whilst interconnection 
between the two sets of bars is made through bus 
coupler breakers. In a separate switch house adjoin- 
ing the main turbine room the switchgear is housed 
on two floors. On the upper floor are the cubicles 
containing the duplicate bus-bars and _ bus-bar 
isolators; also the oil circuit breaker cubicles 
(Fig. 11), whilst on the lower floor are the cubicles 
for the current and potential transformers and feeder 
isolators. Between the bus-bar and oil circuit breaker 
cubicles is a 5ft. passageway and connections between 
the two banks of cubicles are housed in a cross-over 
covered by removable stone slabs, forming a false 
floor. Fireproof sectionalising walls are erected on 
each side of the 1,000,000-kVA section breaker, and 
extend the whole distance across the switch room. 
Each cubicle consists of a channel section steel frame- 
work fitted with moulded stone panels, and is sub- 
divided so that the three phases are completely 





separated. To prevent possible heating due to induc- 





duct in the foundation block. In the duct the phase 
spacing is limited, and as the electrodynamic forces 
on short circuit are correspondingly high, bakelite 
bracing bars are provided at intervals between the 
conductors to resist these forces. The neutral point 
of the new alternator is connected through a single- 
pole electrically operated oil circuit breaker to a 
bus-bar on to which the neutrals of the five existing 
machines are also connected through breakers. This 
bus is connected to earth, through two liquid resist- 
ances, shown on page 298. These resistances, each 
of 2-2 ohms and designed for. outdoor mounting, are 
connected in parallel and a current transformer is 
mounted on the bus-bar to operate an alarm relay 
in the event of an excessive earth current flowing. 
A current of 1750 amperes can be carried by the resist- 
ances for 30 seconds. Each unit consists of a tank 
composed of }in. boiler plate. The shell is in one part 
with a vertically welded joint, and the }in. bottom is 
dished. On the inside and outside the tanks are 
heavily galvanised and each has a cover composed 
of fin. plate which carries the porcelain insulator, from 
the lower end of which a cylindrical electrode is 





suspended. A copper earth connection is bolted to 








Fic. 12—ISOLATING SWITCH 


beneath the solenoid mechanism enables the solenoid 
plunger to be lifted and the breaker to be closed. 

Each circuit has 4000-ampere isolating switches 
(Fig. 12) on the bus-bar and feeder sides of the circuit 
breaker, which can therefore be completely isolated. A 
worm and wheel mechanism operates these switches, the 
wheel rotating a main shaft connected to the isolator 
with five blades in parallel. The break contact 
clips consist of thirty pairs of finger contacts with 
backing springs, thus dispensing with an auxiliary 
clamping device to prevent overheating and also 
reducing the force required to operate the isolator. 

Provision is made for earthing each equipment 
through its own circuit breaker by means of earthing 
switches fitted to the main bus-bar isolators, and to 
ensure the correct sequence of operations all circuits 
have a complete system of Castell key interlocks. 

The remote control board is situated on the lower 
floor of the switch house adjacent to the engine room. 
Certain of the existing panels were utilised, but new 
panels were provided for the alternator and voltage 
control equipments. The board has a flat back 
with all the usual control switches and indicating 
lamps, and is surmounted by mimic indicator panels 
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incorporating impulse type semaphores. On the alter- 
nator panel the instruments consist of an ammeter, 
voltmeter, power factor meter, and an integrating 
wattmeter. The protective gear includes a three-pole 
Merz-Price circulating current relay, negative sequence 
relay, and a tripping relay. A view of the control 
room is given on page 298. 

The British Thomson-Houston Company was 
responsible for a new 500,000-kVA feeder equipment 
and extensions to the 500,000-kKVA bus-bars; also 
for a rheostatic regulator for the new alternator. 
Although similar in general to the larger switchgear 
equipment, the B.T.H. half-million kVA gear has 
all three phases contained in a single tank, and the 











of inert gas, and excluding oxygen from the fire. 

Both types of equipment have, however, been 
installed in the switch rooms. The CO, equipment 
comes into operation automatically, and the other 
equipment is hand controlled, and would only be 
brought into action as a back-up system of fire 
protection in the event of the CO, system being 
damaged. Walter Kidde and Co. supplied the CO, 
equipment. 

For the “‘ Mulsifyre ’’ system there are two pumps 
installed in widely spaced positions, one driven by 
an electric motor and the other (Fig. 14) by a steam 
turbine. Duplicate batches of forty-eight 80 lb. 
CO, eylinders, also widely separated, are provided 








and switch annexe. Branch pipes, each com- 
plete with nozzles of different size and 100ft. of 
hose, have also been installed at various points 
to serve areas not covered by the fixed installation 

General offices, the main control room, and boiler 
house offices have been equipped with small portable 
fire-extinguishing CO, units with 20 lb. CO, cylinders 
and the necessary discharge horn. For both fire- 
extinguishing systems audible alarms are provided, 
and visual indicators in the control room. To localise 
the effects of an outbreak of fire and to enable the 
CO, apparatus to deal with it more effectively. 
‘* Durastell ” sectionalising walls have been erected 
in the switch room. Partitions composed of the same 

















Fic. 13—FiIRE-EXTINGUISHING CO, 


conductors are composed of laminated copper. All 
these oil circuit breakers are also electrically operated 
from the control room. On the opposite page a view 
is given of the 500,000-kVA equipment, with the new 
cubicle in the foreground. 

Station auxiliaries are supplied through three 
Metropolitan-Vickers 6600/3300, 2000-kVA outdoor 
transformers, housed in cubicles underneath the 
switch annex, and open to the river front. The two 
500 H.P. feed pump motors and the two 120 H.P. 
circulating pump motors are supplied direct at 3300 
volts, while all other A.C. auxiliaries are fed through 
three 750-kVA, 3300/400/230-volt transformers in the 
base of the new reinforced chimney. To ensure maxi- 
mum reliability and freedom from trouble, tappings 
have not been provided on the three 2000-kVA trans- 
formers, which are sufficiently large to provide for 
future extensions. On page 298 js shown the twelve- 
panel metal-clad compound filled 3300-volt switch- 
board, which has been sectionalised and arranged so 
that half the board may be taken out of service with- 
out affecting the station running. A. Reyrolle and 
Co., Ltd., supplied this switchboard, also 6600-volt 
switchgear for the city consumers, a city static 
transformer, and 11,000-volt gear for the county area. 

The 400-volt metal-clad air insulated dustproof 
switchgear, also shown in part on page 298, is installed 
in the boiler house annexe, and is sectionalised in the 
same way as the 3300-volt board. Four Brookhirst 
auxiliary starter and control boards, one for each 
of thenew boilers, are provided, and each pair of boards 
is interconnected by a coupler switch. The supply 
to each auxiliary board is given through a 1000- 
ampere L.T. circuit breaker and a pair of 0-3 square 
inch three-core armoured cables. These four boards 
are situated on the fan floor and are operated from 
the firing floor. For controlling the supplies to the 
turbine room and boiler house auxiliaries, two 
English Electric combination switch fuse boards are 
fed through switches and cables in a similar way to 
those for the boiler house auxiliaries. The two boards 
are interconnected through a four-core 0-3 square 
inch L.T. cable. 

The Mather and Platt fire-extinguishing apparatus 
installed in the station is said to be one of the most 
comprehensive of its kind. It is well recognised that 
where large quantities of oil exist, as in transformers 
or the tanks of oil switches, it is desirable to employ 
fire-extinguishing apparatus. The ‘ Mulsifyre ” 
equipment directs a jet of water in the form of a fine 
Spray under high pressure on to the oil, breaking its 
surface into small globules, and surrounding each with 
a film of water, thus preventing it burning. But as 
the practice of spraying water on to switchgear is 
undesirable in the main switch rooms and switch 

annexe CO, is used. On the occurrence of a fire the 
gas would be discharged into the place con- 


CYLINDERS 


for the other system. One of these batches of CO, 
cylinders is shown in Fig. 13. ‘* Mulsifyre’’ appa- 
ratus has been installed as the primary protection 
for the three largest turbines, reactor bay, rotary 
converter transformers, 11-kKV rural transformers, 
main and boiler house auxiliary transformers, switch 
bay roof, feed pump starters, and 6-6-kV auxiliary 
switchgear. It also serves, as already indicated, as 
a secondary protection in the main switch bay 


Fic. 14—STEAM - DRIVEN 


Pump 


“*MULSIFYRE’’ 


material, which is steel covered asbestos, are also 
fixed round the stair heads and at other points to 
serve the same purpose. 

Outside the building a large sump, capable of hold- 
ing 2000 gallons of oil, has been constructed, into 
which the oil in the sumps under the main switch- 
gear and in the trenches round the station auxiliary 
transformers and 11-kV step-up transformers can 





be drained. 








The Centenary 


By EDGAR ©. 


IGHT years ago I had the honour of reading a 
paper to the Society, entitled ‘‘ Pioneer Ships 
of the Atlantic Ferry.” It was a comparatively short 
paper, but in it I drew attention to the valuable 
manuscript relating to the subject contained in the 
Field Papers preserved in the Science Museum Library. 
That manuscript contains information not obtainable 
elsewhere, and to mark the present occasion the 
Council have decided, with the kind permission of 
the Director of the Museum, to print the greater part 
of it as an appendix to the present paper. Since 1930 
also much new material about the ships has been 
brought to light, and it is now possible to deal more 
fully with their construction and their machinery 
than ever previously. In fact, we know enough about 
the ships and their performances to fill a volume, 
but I do not intend to do so, and shall only include 
what appears essential to an understanding of the 
great problem which had to be faced, and how it was 
solved. The Field MS. you will be able to study at 
your leisure, but as an introduction to it I propose 
to deal in turn with (1) the progress of the steamship 
up to 1838; (2) the formation of the first trans- 
atlantic companies; (3) the construction of the 
ships; and (4) the machinery of the ships.and its 
working. 

PROGRESS OF THE STEAMSHIP UP TO 1838. 
First, then, a word or two about the history of 
steam navigation prior to 1838. You all know that 
it was Fulton’s ‘‘ Clermont ”’ of 1807 in the United 
States and Bell’s ‘“‘ Comet ”’ in 1812 in Great Britain 
which inaugurated regular passages by steam power. 
By 1820 there were perhaps about 100 steamboats 
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on the rivers of the United States and about forty in 
use in this country. In 1821 mails were sent to France 
and Ireland by steamship, and the following year saw 
the building of the ‘‘ James Watt,” 448 tons, 100 H.P.. 
the largest steamship then afloat. The City of Dublin 
Steam Packet Company was founded in 1823; and 
the General Steam Navigation Cormpany—still in 
existence—in 1824. In 1825 the “ Enterprise,” 
479 tons, made the voyage from Falmouth to Cal- 
cutta, vid the Cape, partly by steam, partly by sail. 
The largest steam vessel built in 1826 was the ‘‘ United 
Kingdom,” 560 tons, 200 H.P., spoken of as the first 
of the so-called ‘“‘ Leviathan” class, and as “a 
prodigious step in advance in size and power, speed, 
and the whole style of her furnishings and appoint- 
ments.” 

By this time steam vessels had been introduced 
into the Royal Navy and in 1827 the names of three 
of them—the “ Lightning,” ‘‘ Meteor,” and ‘‘ Echo ” 
—were included in the “‘ Navy List.’ Three years 
later, the Admiralty, after some hesitation, replaced 
by steam vessels the sailing packets plying between 
Falmouth and the Mediterranean ports. In 1832 
the Admiralty built five steam men-of-war—the 
“Dee,” ‘* Rhadamanthus,” ‘‘ Phenix,” “ Sala- 
mander,” and ‘“‘ Medea ’’—all of 800 tons and 200 
H.P. The ‘‘ Medea” was the best of the five, and 
Lieut. T. Baldock, who wrote an account of her com- 
mission from 1834 to 1837, considered her fit for any 
voyage up to 3000 miles, save a westerly passage 
across the Atlantic in winter. 

The Atlantic had been crossed from west to east 
by the “Savannah” in 1819, and by the Canadian- 
built ‘“‘ Royal William ”’ in 1833, but their voyages 
had no relation to any scheme for regular Trans- 
atlantic passages, neither had the voyages of the 
Dutch vessel “‘ Curacoa’”’ to Surinam in 1827-29, or 
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that of the “‘ Rhadamanthus ” to Barbados in 1833. 
There is evidence that other steam vessels were sent 
across the Atlantic, but of them we have little infor- 
mation. It may be conjectured their voyages were 
made partly under sail, as were those of the four ships 
just referred to. 

By 1837 the total number of mercantile steamships 
belonging to the British Empire was 668 and their 
total tonnage 78,288. The finest steamships of the 
time were the “ Tagus,’’ 800 tons, 300 H.P., and the 
“Don Juan,” 933 tons, 326 H.P., two of the vessels 
with which the Peninsular Steam Navigation Com- 
pany began the mail service to Gibraltar, hitherto 
carried on by vessels of the Royal Navy. The ‘‘ Don 
Juan,” built on the Clyde, was one of the vessels 
visited by Dr. Lardner, whose remarks on Trans- 
atlantic steam navigation writers are so fond of 
quoting without the context. 


FORMATION OF THE First TRANSATLANTIC 
CoMPANIES. 


The history of the inauguration of Transatlantic 
steam navigation between Great Britain and the 
United States includes the formation of three com- 
panies, and the performances of six ships—a London 
company, which built the ‘ British Queen” and 
** President ’’ and chartered the “‘ Sirius” ; a Bristol 
company, which built the “Great Western”’; and 
a Liverpool company, which chartered the ‘‘ Royal 
William,” and purchased and fitted out the ‘ Liver- 
pool.” Of all these six vessels much is said in the 
Field MS. 

Foremost among the players in the first act of the 
great Atlantic drama was Junius Smith (1780-1853), 
a successful American lawyer and business man, who 
between August, 1832, and January, 1833, had 
endured the enforced tedium of twelve weeks at 
sea in sailing packets crossing from London to New 
York and back again. From London, on June 28th, 
1833, he wrote to New York: “ Thirty-two days 
from New York to Plymouth is no trifle; any 
ordinary steamer would have run it with the weather 
we had in fifteen days with ease.” Not being the 
man to let an idea lie fallow, he set about interviewing 
bankers, merchants, and shipowners with a view of 
carrying out his suggestion by placing steamers on 
the run. His reward was sarcasm and ridicule, but 
undaunted, in 1835 he issued a prospectus, followed 
by another, and yet a third. At last, in 1836, with 
the famous African explorer, Macgregor Laird 
(1708-61), as secretary, he was able to fioat the British 
and North American Steam Navigation Company. 

In October, 1836, a contract was placed for a vessel, 
known as the ‘‘ British Queen,” of no less than 1800 
tons, with Curling and Young, of Limehouse, London, 
the builders of the ‘‘ Iberia ”’ of the Peninsular Steam 
Navigation Company. The engines of the ‘‘ British 
Queen ” were to be of 500 H.P. and to be built by 
Claude Girdwood and Co., of the Clyde, who had 
built the engines of the “‘ Don Juan.” Unfortunately, 
owing to labour troubles, Girdwoods were unable to 
implement their contract, but another was made 
with Robert Napier (1791-1876), then at the head of 
Clyde marine engineers. All this had caused much 
delay and the ship was not launched until May 24th, 
1838. She then had to sail to the Clyde to be engined. 
As seen afloat in that river she was spoken of as 
“The Queen of the Seas,” and “the noblest ship 
the world has ever seen.” Finished at last, she 
sailed from the Thames on her maiden voyage on 
July 11th, 1839, called at Portsmouth next day, and 
reached New York on July 27th. She was commanded 
by Lieut. Richard Roberts, R.N., and her engines 
were in charge of Edward Peterson, who had served 
in H.M.S.V. “‘ Megaera.” Both of them afterwards 
went down in the “ President.” 

Long before this, however, a rival company had 
come into existence at Bristol, not so much through a 
long-considered plan, but, according to one account, 
as the result of a sudden inspiration. Bristol was to 
be the terminus of the railway from London, then 
being built—the Great Western Railway. Why not 
connect Bristol with New York by steamship ? The 
idea caught on at once. The engineer of the railway 
was Isambard Kingdom Brunel (1806-59). He could 
draw money out of shareholders’ pockets almost as 
cleverly as he could plan railways and build bridges. 
He was then twenty-nine and could write in 1835: 
““T am engineer to the finest work in England. A 
handsome salary, on excellent terms with my directors 
and all going smoothly.”” To him we owe the con- 
struction of the ‘Great Western,’ the ‘‘ Great 
Britain,” and the “‘ Great Eastern.” 

Co-operating with Brunel were Thomas Richard 
Guppy (1797-1882), a Bristolian, a shareholder in 
the railway, and an able engineer ; Lieut. Christopher 
Claxton, R.N. (1790-1868), the energetic harbour 
master of Bristol; and the Bristol shipbuilder, 
William Patterson, ‘known as a man open to con- 
viction and not prejudiced in favour of either quaint 
or old-fashioned notions in ship building.” Progress 
was rapid. The Great Western Steam Ship Company 
was formed; within a few months, on July 28th, 
1836, Patterson set up the stern post of the ‘‘ Great 
Western,” 1340 tons, for which Brunel supplied the 
design, a contract was placed with Maudslay, Sons and 
Field, of Lambeth, of which Joshua Field (1787 ?- 
1863) was then the mainspring, for the engines, and 
on July 19th, 1837, amid stirring scenes the ship was 
Jaunched at Wapping, in Bristol harbour, and a 





luncheon for 300 persons given in her main saloon. 
In August, accompanied by a steamer, the ‘“ Great 
Western ”’ sailed for Blackwall, on the Thames, where 
her machinery was installed and her saloons decorated. 
Her first trial trip was made on March 24th, 1838 ; 
her second on March 28th, and she left the Bristol 
Channel on March 31st, at the outset of the voyage 
thither only just escaping total destruction by a fire, 
during which Brunel was severely injured. 

Fully informed of the progress being made at 
Blackwall with the ‘‘ Great Western,” the London 
company were not disposed to let all the honours go 
to their Bristol rival, and the “ British Queen,” 
being still on the stocks, they chartered the “ Sirius,” 
built in 1837 by Menzies and Co. at Leith, belonging 
to the St. George Steam Packet Company. The 
‘* Sirius ’’ was only 703 tons and 320 H.P., and there 
was not a little doubt as to her capabilities. Once the 
decision was made, however, there was no looking 
back and the vessel was prepared for sailing from 
Cork a few days before the “‘ Great Western” was 
advertised to sail from King Road, at the mouth of 
the river Avon. The sequel is well known. The 
“Sirius” left Cork on April 4th, 1838, with Lieut. 
Richard Roberts in command and John Lambert as 
her chief engineer ; after a voyage full of incident she 
arrived off New York on the evening of April 22nd, 
and went up harbour the next morning. The ‘“‘ Great 
Western,’ in command of Lieut. (afterwards Vice- 
Admiral) James Hosken, R.N. (1798-1885) and with 
George Pearne as her chief engineer, left King Road 
on April 8th and arrived in New York Harbour on 
the afternoon of April 23rd. 

The New York public had been kept informed of the 
proposed sailing of the ships, and when they arrived 
they were received with the greatest enthusiasm. 
St. George’s Day, 1838, is therefore ever memorable 
in the annals of the British mercantile marine. I 
must leave to those who broadcast the event any 
attempt to convey to you an idea of the memorable 
scenes in New York Harbour. But I may perhaps 
quote this letter of congratulation from the British 
Consul to Lieut. Roberts :— 


Her Majesty’s Consulate, 
New York, April 23, 1838. 
Sirr,—I have the honour and happiness to con- 
gratulate you on the arrival of your steamship 
across the Atlantic, at a season when strong gales 
so generally prevail, thereby having proved that 
British skill has accomplished a most important 
enterprise, which will produce a revolution in com- 
mercial and social intercourse, of which we are 
incapable of forming any just conceptions. Permit 
me, Sir, to add that I have, in common with my 
fellow-subjects of Her Majesty in this City, a 
further cause of rejoicing, that the honour of 
accomplishing the enterprise has been achieved by 
a son of the British Navy, and that it was com- 
pleted on St. George’s Day. 
I have the honour to be, Sir, 
Your humble servant, 
JAMES BUCHANAN. 

Richard Roberts, Esq., R.N., 

Commander of the Steamship “ Sirius.’ 


’ 


Of the future of these two ships I need only say 
that after the “‘ Sirius ’’ had made two double crossings 
she was returned to her owners, and after a successful 
career on cross-channe] work was wrecked in 1847. 
The ‘‘ Great Western ”’ continued to cross between 
Bristol and New York until 1846. Her owners, the 
Great Western Steam Ship Company, had by then 
got into financial difficulties over the “‘ Great Britain,” 
the first iron secrew-driven ship on the Atlantic, and 
the “‘ Great Western”? was sold to the Royal Mail 
Steam Packet Company, by whom she was employed 
in their West Indian and other services for ten years. 
She was broken up by Castles at Millbank, London, 
in 1856, Brunel, who was then building the ‘* Great 
Eastern,” visiting her in Castles’ yard. The “ Sirius,” 
it is true, made history, but it was the ‘“ Great 
Western ”’ which effectively demonstrated the possi- 
bilities of steam on the Atlantic. In 1846, when 
referring to her first voyage, Sir John Rennie said : 
“The success of this voyage across the Atlantic 
having exceeded the most sanguine expectations of 
its promoters and, indeed, of the world, there seemed 
no bounds to the extension of steam navigation.” 

The year 1838 also saw the Atlantic crossed by the 
“Royal William ’’ and the “ Liverpool,” the story 
of which takes us to the Mersey, from which at that 
time over 250 vessels sailed annually to the United 
States. The district had already become an important 
centre of steam engine building and iron shipbuilding, 
and it was the headquarters of the City of Dublin 
Steam Packet Company, of which Charles Wye 
Williams (1780-1866) was the founder and manager. 
In John Laird (1805-74), William Fawcett (1771-1845) 
and George Forrester, Liverpool and Birkenhead had 
engineers of the first rank. 

The initial step in forming the Transatlantic 
Steam Ship Company, with the object of establishing 
a service between Liverpool and New York, appears 
to have been taken by Williams. Instead of building 
a vessel, the company purchased the “ Liverpool,” 
1000 tons, while she was on the stocks in Liverpool, 
and proceeded to equip her for the voyage. As you 
will hear later, great care was taken to strengthen her, 
but taking a leaf out of the book of the London com- 
pany, without waiting for her completion, the 





** Royal William,”’ 617 tons, 270 H.P., was chartered 
from the City of Dublin Company, and on July 5th, 
1838, under the command of Lieut. William Swainson, 
R.N., and with J. C. Shaw, the engineer of the com- 
pany aboard, this ‘“‘ noble erection of man’s skill 
and ingenuity majestically stood on her way through 
the trackless waste of water,’’ and arrived at New 
York after a passage of 18 days 23 hours. In her 
small holds were over 400 tons of coal in 2-ewt. sacks 
and some compressed peat, the invention of Williams, 
1 ewt. of which was claimed to be equal to 3 ewt. of 
coal! By October the “ Liverpool’? was ready, 
and after all too-brief trials, on October 20th left 
Liverpool under the command of Lieut. R. J. Fayrer 
(1788-1849). Shaw sailed in her also. ‘The first 
voyage was unsatisfactory. Six days out from port 
it was realised her coal would not last for the voyage. 
She returned to Cork to refill her bunkers, and sailing 
again, reached New York on November 23rd. The 
incident gave rise to rumours as to her suitability. 
Lloyd’s surveyor had already called attention to 
the narrowness of her beam, and a passenger who 
crossed in her wrote from New York to the editor 
of the Atheneum: ‘“ The boat I must repeat is no 
fair specimen of what a candidate for this navigation 
should be... she was never intended, and is not 
built for the route, being too long and wanting beam ; 
strong and staunch enough, but very wet.’’ For the 
subsequent careers of the “ Liverpool,” the “‘ British 
Queen,’ and her sister ship the unfortunate ‘ Pre- 
sident,’’ I must refer you to the Field MS. Both thx 
Liverpool and London companies suffered severe 
financial losses in their enterprises. 

Some of my hearers may ask why I have not 
yet said anything about the Cunard vessels, the 
** Britannia ’’ and her three sister ships, which began 
their voyages in 1840 ? There are three main reasons. 
First, the ships were not intended to run to New 
York, but to Halifax, afar shorter voyage ; secondly, 
they started with the great advantage of a British 
subsidy, and perhaps a better reason still is that the 
Cunard Company, after a period of ninety-eight years, 
is still the leading company on the Atlantic. On 
Independence Day, 1940, they will no doubt celebrat« 
the centenary of the sailing of the “‘ Britannia” in a 
manner worthy of the occasion. 


THE CONSTRUCTION OF THE SHIPS. 


From the first introduction of steam engines for 
ship propulsion, modifications in ship construction 
had been made—we are speaking of the days of 
wooden ships—to meet the new conditions. The 
boilers and engines had to be adequately supported 
and fixed on sleepers or platforms ; strong beams 
had to be fitted to support the paddle wheel shafts 
and the sponsons housing the paddle wheels. All 
the parts had to be made strong enough to withstand 
the stresses due to the machinery, and also the severe 
shocks inevitable in a seaway. 

Some information as to how the hulls of steam 
vessels were strengthened can be gleaned from the 
report of the Select Committee of the House of 
Commons on the Holyhead Roads appointed in 1822. 
The Committee was concerned with the carriage of 
mails between London and Dublin, vid Holyhead. 
The first steam vessels used on the run were the 
“‘ Sovereign,” 250 tons, 80 H.P., and the “ Meteor,” 
190 tons, 60 H.P. These vessels were built by William 
Evans, at Rotherhithe, London, according to the 
principles of Sir Robert Seppings (1768-1840), Sur- 
veyor to the Navy from 1813 to 1832, and under the 
superintendence of Oliver Lang, one of the master 
shipwrights in the Royal Dockyards. Seppings had 
introduced into the Navy a method of fitting the 
frames close together, and filling them in solid by 
caulking within and without so as to form a water- 
tight hull before the external planking was fixed, 
and also a system of internal diagonal trussing over 
the upper frames whereby the hull became a com- 
pletely trussed structure. On March 9th, 1820, he 
read a paper before the Royal Society, entitled “* On 
a New Principle of Constructing Ships in the Mer- 
cantile Navy,” suggesting much the same methods of 
construction for merchant vessels, the trussing, how- 
ever, to consist of diagonally placed flat iron bars. 
When giving evidence before the Committee, one of 
the captains said that the strength of the “Sovereign” 
and ‘“‘ Meteor ’’ was due to their being filled up solid 
to the floor heads ; to the timbers being put together 
and diagonally fastened on Seppings’s plan ; to them 
being caulked inside and outside, having no treenails 
but being bolted and copper nailed. ‘‘ The bolts,” 
he said, ‘‘ are driven upon a ring and clinched at 
both ends.” 

Here, then, undoubtedly is the genesis of the con- 
struction used in the ‘‘ Great Western” described 
in the Field MS., save that through the timbers of 
the floors were also a number of Ijin. bolts, 24ft. 
long, overlapping each other, binding the whole 
together. If further evidence that Brunel and Patter- 
son owed a great debt to Seppings is sought, it is to be 
found in the Report read to the directors of the 
Great Western Steam Ship Company at their first 
annual meeting held on March Ist, 1838. 

“‘The destination of this vessel,”’ the Report said, 
“has particularly engaged the attention of those 
interested in naval science, and your directors cannot 
allow this opportunity to pass without publicly 


acknowledging their deep obligation to the Board of 
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shown in your undertaking. Not only have the plans, 
drawings and calculations of her Majesty’s Steam 
Service been readily placed at the disposal of your 
Directors, but they are indebted to Sir Wm. Symonds 
for important suggestions, and to Mr. Lang, the able, 
practical builder, in the Royal Dockyard, at Wool- 
wich, for continual communications of the most 
valuable character. Your Directors dwell with 
pleasure on these proofs of official and public appre- 
ciation of your objects.” - 

Captain (afterwards Rear-Admiral) Sir William 
Symonds (1782-1856), who is mentioned, had suc- 
ceeded Seppings, in 1832, as Surveyor of the Navy. 

The “ Great Western ” was 236ft. long from figure- 

head to taffrail, 212ft.long between perpendiculars, and 
35ft. 4in. beam, inside the paddle-boxes. Her tonnage 
by builders’ measurement was 1340 tons; at a 
draught of 13ft. 4in. her displacement was 1750 tons, 
and at a draught of 16ft. 8in., 2305 tons. In her hull 
she had 429 tons of oak, 74 tons of elm, 221 tons of 
hard pine, and 71 tons of yellow pine, while the iron 
and copper fastenings accounted for another 60 tons ; 
a total of 855 tons. The engines and boilers, with 
the water, weighed 380 tons, and she could stow 850 
tons of coal and cargo. 
“* After the five crossings of 1838 she was examined in 
Milford Dock, Pembroke, and at the end of 1839 she 
was dry-docked at Bristol. Though not classed by 
Lloyd’s Register of Shipping, at the invitation of 
Claxton she was inspected by George Bailey, one of 
the Society’s Surveyors. A copy of his report is in 
the manuscript. On search being made at the instiga- 
tion of the author, the Society found a later report 
by Bailey, dated February 15th, 1841. Bailey made 
a minute and careful survey of the ship. The vessel 
had then made seventeen double crossings, and he 
suid that he found her “ substantially in the same 
secure and efficient state in which I found her at the 
former examination in January, 1840.”’ By the kind 
permission of Lloyd’s Register the Report will be 
printed in full in the “ Transactions.” 

To Lloyd’s Register the author is also indebted for 
permission to include some particulars of the “‘ Royal 
William ” and “‘ Liverpool,” both of which were 
classed by the Society after survey by another of their 
surveyors, Jabez Bayley. The “ Royal William” 
was built by William and Thomas Wilson, at Liver- 
pool. She was surveyed both when building and 
afloat, Bayley’s report being dated June 18th, 1838. 
Her floor timbers were 14in. by 14in. filled in solid ; 
her keel l4in. by 14in., and her keelson I6in. by 16in. 
The timbers in her construction were English and 
African oak, Quebec elm, Dantzig fir, pitch pine, and 
yellow pine. Like those of the “ Great Western,” all 
her timbers, to retard decay, had been treated with 
corrosive sublimate according to the process patented 
by John Howard Kyan (1774-1850). She was only 
617 tons by builders’ measurement and 403 tons by 
steamboat measurement; but the Surveyor notes 
that she could stow 365 tons of coal in her hold and 
75 tons in her bunkers. It is stated elsewhere, and 
the fact was published in the newspaper advertise- 
ments, "that she was fitted with four wrought iron 
water-tight transverse bulkheads. Curiously enough, 
the Surveyor does not mention them. Bayley recom- 
mended she should be classed 9A 1; the character 
actually assigned was A 8 years. 

The report on the ‘“ Liverpool’ was dated Sep- 
tember 26th, 1838. Her length was given on 
218ft. 4in., her extreme breadth 31ft. 4in., her tonnage, 
builders’ measurement, as 1042*/,, tons, and her steam- 
hoat tonnage 559} tons. The kinds of timber used 
in her were the same as those used in the “ Royal 
William.” The floor timbers were 15in. by I6in., 
placed close together, and all the hull was fastened 
with copper bolts varying in diameter from jin. to 
lgin. The frames were diagonally trussed with flat 
iron bars, 3}in. by jin., placed 8ft. apart. The engine 
and boiler sleepers ran as far forward as the form of 
the ship allowed, to form a straight line. Two of her 
boilers were placed forward of the engines and two 
abaft. After the vessel had been taken over from Sir 
John Tobin by the Transatlantic Steam Ship Com- 
pany, special steps were taken to strengthen her. The 
extra fittings included two transverse wrought iron 
beams over each boiler-room and one over the engine- 
room. The beams were fastened with iron knees and 
those over the after boiler-room carried the step. for 
the main mast. There were also four wrought iron 
bolts, 2}in. diameter, fore and aft through the 
beams, 120ft. long, and two 30ft. long, cottered before 
and abaft each beam; two wrought iron stays of 
2}in. iron from paddle-box to paddle-box ; two iron 
stays from side to side to secure the paddle-beams ; 
four wrought iron stanchions in the ’tween decks aft 
and four similar stanchions for the hold connnecting 
the upper and lower deck with the keelson. Bayley 
was of opinion she should be classed 8 Al; the 
character assigned her was A for 8 years, M.C. (i.¢., 
Machinery Certified). 

Of the other vessels, “‘ Sirius,’ ‘‘ British Queen,” 
and ‘ President,” the author has been unable to find 
particulars other than those contained in the Field 


Up to 1874 Lloyd’s Register had no engineer 
surveyors on their staff, and for reports on the con- 
dition of machinery they relied upon independent 
engineers. The rules of the Society, issued in 1834, 
said that when a survey of a steamship was required 
“with respect to the Boilers and Machinery, the 





owners are required to produce to the Surveyors of 
the Society, at the above directed surveys, a certificate 
from some competent Master Engineer describing 
their state and condition at those periods.”” When the 
“‘ Liverpool’ was surveyed, the certificate for the 
machinery was signed by George Forrester, who 
made her engines and was witnessed by Jas. C. Shaw. 
In the case of the “‘ Royal William,” the certificate 
bears the signature of William Fawcett as master 
engineer, and that of Wm. W’mson Willink as witness, 
the latter presumably being a relation of Daniel 
Willink, the Dutch consul to whom Joshua Field 
referred ‘in his ‘‘ Diary of a Tour ”’ in 1821.* 

Such, then, were the circumstances under which 
the Atlantic steamships came into existence, and 
such were the methods adopted in their construction, 
in order that they might be able to contend with the 
stormy waters of the Western Ocean. They were in 
a sense sailing ships, inasmuch as they all carried a 
fair amount of sail, and that every advantage was 
taken of the wind. But they were primarily intended, 
if necessary, to steam directly against the wind and 
sea. It was this condition which led to the adoption 
of the methods of construction referred to. A ship- 
builder, no doubt, would have been able to point out 
other interesting features in them which have escaped 
an engineer. The construction of the “ Great 
Western ” may be said to have been due to the com- 
bined labours of Seppings, Lang, Patterson, and 
Brunel, and that the methods used were successful 
is evident from the fact that she continued in service 
for eighteen years. 


THE MACHINERY OF THE SHIPS. 


For some time before the building of these Trans- 
atlantic ships the marine steam engine had become 
more or less standardised, nearly all seagoing vessels 
being fitted with a two-cylinder side-lever engine, 
driving cranks at right angles on the paddle shaft. 
This type of engine had been first made by Boulton, 
Watt and Co., and it differed little in principle from 
the Watt land engine. It was a low-pressure con- 
densing engine depending more for its power on the 
vacuum in the condenser than on the pressure of the 
steam in the cylinder. All six of the vessels we are 
considering had engines of this type supplied with 
steam at about 5lb. pressure. But whereas the 
engines of the ‘ Great Western,” ‘ Royal William,” 
** Liverpool,” and ‘ President ” had jet condensers, 
the engines of the “ Sirius’ and ‘ British Queen ”’ 
had surface condensers enabling the boilers to be fed 
with fresh water instead of sea water. The principal 
dimensions of the engines and paddle wheels of the 
ships and the engine makers’ names are shown in 
the following table :— 





Paddle) 


Cylinder Stroke,| Nominal wheels; Engine 
Name. ' diam., ft. | Horse- diam.,| maker. 
in. power. ft. | 
gc ate 60 6 | 320 24 | Wingate 
“Great Western”) 734 7 450 28 | Maudslay 
** Royal William ” 48} 54 270 23 | Fawcett 
** Liverpool ”’ 75 7 468 28} | Forrester 
“* British Queen ” 774 7 500 31 | Napier 
* President ” 80 74 540 31 Fawcett 





The indicated power was 50 to 75 per cent. greater 
than the nominal horse-power. 

Expansive working was then somewhat of a novelty 
in ships, but a greater novelty was surface condensa- 
tion as used in the “ Sirius ”’ and “ British Queen.” 
The condensers in these two vessels were constructed 
according to patent No. 6556, February 13th, 1834, 
of Samuel Hall (1781-1863), to whose memory I 
should like to pay a tribute. He took out twenty-one 
patents in all. With some of them he was very 
successful, and at one time was rich enough to be 
able to entertain H.R.H. the Duke of Sussex at his 
house, Basford Hall, Nottingham; but over his 
condenser patent and later ones he lost heavily and 
died in the direst poverty. When recording his death 
The Times spoke of him as a man who “has rarely 
been excelled in his genius for invention, at once the 
result of science and the source of improvement in 
British manufacture.” His design of surface con- 
denser, his evaporator for distilling fresh water 
from salt water, and his steam saver for preventing 
the steam escaping from the safety valve being lost. 
are of great interest. 

Both Lambert, the chief engineer of the “ Sirius.” 
and Peterson of the “ British Queen,” testified to the 
value of Hall’s condenser, and so did other engineers. 
After a time, however, surface condensers were dis- 
carded, only to be reintroduced when Hall had been 
forgotten. The reasons given for discarding them 
were many. Some engineers thought they were 
unnecessary and expensive, others found they got 
clogged with mud on the water side or with grease 
on the steam side. Lieut. W. Gordon, R.N., in 
writing on the steam engine in 1845 gave another 
reason. After dwelling on the advantages of Hall’s 
condenser, among which he included the better pre- 
servation of the boilers, he said: ‘‘ With these facts 
before him any engineer who does not adopt these 
condensers must be wilfully blind. But it is easy to 
assign a reason for the opposition; the trade in 
boilers would be spoiled as only 1/3rd the quantity 
would be required for marine purposes.” Every 
Atlantic steamship to-day uses tubular surface con- 








*< Trans.,’’ XII, 40. Newcomen Society. 





densers and supplies her boilers with fresh water, 
thus following the practice first introduced on any 
considerable scale by Samuel Hall. 

The boilers used a century ago were of the fiue 
type—just large closed rectangular tanks with internal 
surfaces and passage-like flues through which the 
gases passed. These flues were only wide enough and 
high enough for a man to pass through. 

It was a very important duty of the engineer to keep 
the density of the water in the boilers as low as possible 
so as to prevent incrustation. There were three ways 
of doing this. The earliest plan was to stop the 
engines every third or fourth day, empty the boilers, 
and refill from the sea. This plan was superseded by 
frequently “ blowing down ” through the blow-down 
cocks. A third plan was that brought in by Joshua 
Field, who fitted “ brine pumps ” or “ change water ” 
pumps by which a portion of the water could be with- 
drawn from the boiler whenever desired. The *‘ Great 
Western”? had both blow-down cocks and_ brine 
pumps. Pearne had furnished himself with a hydro- 
meter and was most careful in his testing of the boiler 
water. In the log, too, he notes the use of both brine 
pumps and blow-down cocks, and it was an accident 
with the latter which led to a tragedy in his moment 
of triumph. How the accident occurred is not 
recorded. On the voyage there had been trouble with 
the blowing-down owing to an obstruction in one of 
the cocks, thought to be due to a piece of wood, but 
which turned out to have been caused by a pair of 
canvas trousers which had been left in the boiler. 
But Pearne managed to keep the density within the 
proper limits. But on arrival at New York he was 
fatally scalded. 

He was a man of inestimable character, and, said 
Claxton, “in him the company has lost a valuable 
servant, and science, in regard to the engineering 
department, an able chronicler of one of the most 
interesting experiments of modern times.” 

Three weeks before his fatal accident, Pearne, on 
the occasion of the fire which threatened to destroy 
the ship, had risked his life. In the engineer’s log for 
March 31st he wrote : ‘“‘ The fore stokehole and engine 
room soon became enveloped in dense smoke, and the 
upper part in flames. Thinking it possible the ship 
might be saved, and that it was important to save 
the boilers, I crawled down, after a strong inhalation 
of fresh air, and succeeded in putting on a feed 
plunger and opening all the boiler feed cocks, suffering 
the engines to work to pump them up, as the steam 
was generating fast from the flames round the upper 
part of the boilers.” 

On the banks of the Mersey at Liverpool stands a 
fine granite obelisk with carvings representing the 
contending nature of the elements Fire and Water. 
It was erected as a memorial to the engine-room staff 
of the “ Titanic,’ and to all other men who have died 
in the performance of their duty in the engine rooms 
of ships. Besides its symbolic carvings it bears two 
inscriptions, one of which runs : 

THE BRAVE DO NOT DIE 
THEIR DEEDS LIVE FOR EVER 
AND CALL UPON US 
TO EMULATE THEIR COURAGE 
AND DEVOTION TO DUTY. 

Such, it seems to me, to be the message of George 
Pearne, the chief engineer of the first Atlantic 
steamship. 








THE IRON AND STEEL INSTITUTE. 

Tue Council of the Iron and Steel Institute has arranged 
to take a lease of No. 4, Grosvenor-gardens, London, 
S.W.1, and the offices of the Institute will be moved to 
that address in a few months’ time. For some years past 
it has become increasingly apparent that the present 
offices in Victoria-street are inadequate in view of the 
increased membership and work of the Institute. Ample 
accommodation will be available in the new offices for 
present requirements and probable future expansion. 
Suitable reading, reception, and committee rooms will 
be provided. 

Arrangements have been made to sublet a part of the 
building to the Institute of Metals. The Councils of the 
two Institutes have also agreed to the amalgamation of 
the libraries and the formation of a joint library on 
metallurgy, to include the specialised libraries of the two 
Institutes. The new library for the use of members of 
both Institutes and of the industries with which they are 
connected will be under the control of the Council of the 
Iron and Steel Institute, with a Joint Advisory Com- 
mittee consisting of representatives of both Institutes. 
Mr. R. Elsdon will be the librarian in charge, and he will 
also continue to direct the information service supplied 
by the Iron and Steel Institute to members and the 
industry. 4 

No. 4, Grosvenor-gardens is a large double-fronted 
house in a convenient situation, within a few minutes’ 
walk of Victoria Station, and, in the opinion of the 
Council, will provide a dignified centre for the increasing 
activities of the Institute. 

The date of removal to the new offices will be announced 
in due course; until then the address of the Iron and 
Steel Institute will continue to be 28, Victoria-street, 
Westminster, S.W.1. 








SHIPBUILDING IN. GERMANY.—Of the 297 merchant 
ships of 1,033,000 tons gross under construction in German 
shipyards at the beginning of this year, 113 of 565,000 tons 
gross were for foreign owners. 





302 


THE ENGINSER 


Marcu 18, 1938 








HIGH-SPEED 





ROUGHING 


LATHE AT THE 
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(Continued from page 275, March Ith.) 


MACHINE Toot EXuHIBsITs. 


Ja of the most attractive halls at the Leipzig 

Fair is again No. 9, in which is housed the display 
of working machine tools arranged by the Maschinen- 
Schau G.m.b.H., of Berlin, representing the Fach- 
gruppe Werkzeugmaschinen (V.D.W.), of Berlin, 
N.W.7, Neue Wilhelmstrasse 12-14. Large tools 
are again well to the fore, and we noted many very 
large lathes and boring machines, and also horizontal 
and vertical boring mills and large presses of various 
types. On the stand of Schiess-Defries A.G., of 
Diisseldorf, an outstanding exhibit is a universal 
horizontal bormg and milling machine, similar to 
that shown at last year’s Fair and illustrated in our 
issue of March 12th, 1937. The spindle has a diameter 
of 220 mm., with an internal high-speed spindle, 
having a bore of 85mm. The machine is built to bore 
up to a diameter of 2200 mm., or 2500 mm. with a 
fine cut, or to turn flanges up to a diameter of 
2600 mm.. or 2800 mm. with a fine cut. For oblique 
work the main spindle can be tilted either downwards 
or upwards through an angle of 30 deg. Sixteen 
boring feeds and eight milling speeds, both on the main 
and high-speed spindles, are provided. The main 
driving motor has a designed output of 26-28 H.P. 
at 1500 r.p.m. A special motor of 8 H.P. is provided 
for tilting the spindle head, and also for the forced 
lubrication pump for the oil supply. The main motor 
is of the D.C. flange pattern, with variable speed, and 
push-button control is fitted throughout. Owing to 
the finely graded cutting speeds and spindle speeds, 
it is claimed that the machine can be applied to a wide 
variety of uses. By means of quick power-driven 
traverses in all directions, idle time is, it is claimed, 
reduced to a minimum, while safety devices include 
safety stops on all traverse gears to prevent over- 
loading, and a pilot lamp system for the lubricating 
oil cireuit. 

Two high-speed boring mills are shown, one a single- 
column machine and the other the double-column 
boring mill, which are similar to a machine illus- 
trated in our issue of March 12th, 1937. It has a 
maximum turning diameter of 1800 mm., and is 
typical of a large range of mills built by the firm. 
They are characterised by their strong build and 
great cutting power, with single lever control 
in all directions. There is remarkable ease shown in 
engaging and disengaging and braking the machine, 
while a special feature is the automatic oil circulation 
pump. The other machines shown by the firm melude 
‘Fay ” automatic lathes, engaged on actual roughing 





and finishing work, a large crank-pin turning machine 
and smaller machines, such as thread milling, keyway 
cutting, and cutter head and tool-grinding machines, 
making in all one of the 
most complete exhibits 





is furnished with slide rests arranged at the front 
and the back. 
arrangement for longitudinal and transverse feeds, 
with a quick power movement by means of a small 
motor, which can be utilised to move the slide rest 
from one place to the other much quicker than with 
the normal mechanical feed. The slide rests are 
arranged for conical turning, and all gears are fitted 
with a contact release safety device. 

The tail stock is heavily built, and is moved by a 





shown. 

The principal exhibit on 
the stand of H. A. Wald- 
rich, of Siegen, in West- 
phalia, is a heavy rough- 
ing lathe, with a centre 
height of 2000 mm. and 
a distance between the 
centres of 8000 mm. The 
lathe, Figs. 1 and 2, is 
designed to take work 
up to 120 tons in weight, 
and to turn up to a dia- 
meter of 4000 mm. above 
the bed or 3400 mm. above 
the slide rest. The com- 
plete machine weighs about 
220 tons. The drive is 
effected by a 140 H.P. 
universal motor, with push- 
button control, and auto- 
matic reversal of the direc- 
tion of rotation of the 
face plate. Electrical brak- 
ing is also provided along 
with a hand lever brake 
for stopping the face plate. 
The mechanical gears are 
totally enclosed within the 
spindle casing and run in 
oil. The used oil flows 
from the wheels to a pump 
in the bed of the machine 
which serves the forced 
lubrication system. The 
spindle is lubricated by 
a special pump working 
under high pressure, with a 
visible circulation system. 
The spindle casing and 











See wen 9 








headstock is provided with 
windows, and is internally 
illuminated. The main 
spindle runs in broad bear- 


FIG. 3—SINGLE COLUMN BORING MILL—WALDRICH 


ings with a thrust bearing to take the end thrust, and | built-in motor, fitted with push-button control. 
the high-speed shafts all run in roller bearings. As | Fitted to the lathe are a number of special safety 
Fig. 1 clearly indicates, the bed has four faces, and | devices which inelude a motor cut-out gear in case 


Each slide rest has its own gear 
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of a failure in the lubricating oil circuit. The tem- 
perature of the spindle bearings is thermo- 
statically controlled, and should any undue heating 
occur, it is shown by signal lights and by a sound 
signal. In the gear-boxes on the slide rests are 
safety couplings, which automatically come into 
action should the tool pressure become excessive, 
or if when moving them the slide rests should acci- 
dentally come into contact with any other part 
of the lathe. 

Another machine shown on this stand, which we 
illustrate in Fig. 3, isa modern type of Waldrich 
single-column boring mill of the high-speed vertical 
pattern. It has a turning diameter of 1600 mm. and 
a total height over the table when in the top position 
of 1000 mm. In designing this machine, particular 
attention has been paid to ease and safety of opera- 
tion. The table has speeds of 2-66 r.p.m., and it is 
driven by a 50 H.P. direct-current variable-speed 
motor. Arrangements are made whereby the motor 
cannot be started up until the oil pump lubri- 
cating the gear-boxes and the table bed has 
been put into operation. Attention may be 
called to the general robust design adopted 
for the side column and tool support, the cross slide 
and its supports, and the turret head.. This head is 
controlled by a single lever, and can be tilted to an 
angle of 40 deg. either side of the vertical. All the 
feed controls, together with the electrical controls, 
are mounted at the end of the cross slide. Like the 
lathe previously referred to, the boring mill has 
thermostatically controlled bearings and safety 
couplings to guard against the over-loading of the 
cutting tools or gear breakages. 

These machines described have been specially 
designed to utilise to the full the possibilities of high- 
speed steels and alloy cutting materials. 

(To be continued.) 
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Practical Die Design and Die Making. By E. G. 
MarsHAtt. London: McGraw-Hill Publishing 
Company, Ltd. 1937. Price 10s. 6d. 

Tuts book deals with the practical side of die design 
and die making for use in blanking, piercing, and form- 
ing small parts made from light-gauge sheet metal, 
as seen by an American. Many useful hints are given 
as to what should be done and what should be avoided 
in the design and also in the process of making. The 
book is well illustrated with sketches showing the 
general design of the die and punches referred to, and 
to explain the various points the author wishes to 
make clear. 

There is some information given regarding the size 
and quality of the steel recommended for use in 
making the die, but more in that direction might have 
been done with advantage, as one is left with the feeling 
that the*book would have been more useful had a few 
fully dimensioned working drawings been included 
giving exact sizes of the main parts and components 
the author had found satisfactory in practice. Whilst 
his experience appears to have been mainly con- 
nected with the comparatively light grades of die 
work, that would not have lessened in any way the 
value of dimensioned drawings for the type of die 
dealt with. 

It has, of course, been long known to the engineering 
and allied industries that great economies may be 
effected by the use of properly designed dies and 
punches. Indeed, it can be said that this type of pro- 
duction of repetition parts represents one of the first 
instances in which the skill of the craftsman was 
transferred from the machine operator to the tool 
maker, and in which accurate production became 
entirely dependent on the form and precision of the 
tool. 

But the author takes nothing for granted, and 
rightly, as we think, begins his book by giving in the 
introductory pages some homely advice to the two 
people most nearly concerned in the making of the 
die ; that is, the designer and the tool maker. In 
effect he warns the designer not to start his drawing 
until he has thoroughly studied the part to be pro- 
duced, and can see the end of the manufacturing 
operations in their consecutive order. Then, but 
not until then, he should lay out the part in a dis- 
tinguishing colour and develop the die around it from 
the centre outward. In other words, do not determine 
the outside dimensions of the die block until all the 
component parts have been filled in and care taken to 
ensure adequate space with enough metal to support 
them. To the die maker the author says: ‘“‘ Study 
the tool drawing,” and then in his wisdom adds 
“and the part drawing. If everything is not clear, 
see the designer or the foreman before starting work.” 
Now, that is very pregnant advice, around which a 
whole volume could be written. It means nothing 
more and certainly nothing less than that to avoid 
mistakes and to get the best results there must be 
close and intimate co-operation between the drawing- 
office and the works, a co-operation, alas, that is all 
too often lacking. Unfortunately, there are still 
some designers who disdain advice from the works 
and consequently do not escape some of the many 
pitfalls with which every designer is beset. But 
here is a designer, our author, who advises the tool 





maker to see the designer if the drawing is not clear, 
and thereby implies that the designer will be ready to 
discuss the work in hand, and, if necessary, modify 
the drawing. A happy augury for successful pro- 
duction in any establishment. 

The advice given to the tool maker always to keep 
the ‘part’ drawing before him when making the 
die is also quite sound. It means that the tool draw- 
ing is only to be used as a guide as to how the tool is 
to be made ; that is to say, the die drawing determines 
the character, general design, and overall dimensions 
of the tool, but does not pretend to fix the limits of 
error to which the product from the tool must con- 
form. All finished dimensions of the product should 
be given on the “ part” drawing, and it is to this 
drawing the tool maker must look for all dimensions 
and limits of the product. 

The final responsibility for accuracy of production 
rests with the tool maker, and the tool maker, in 
every branch of engineering, has always to be guided 
by experience in the allowances he makes for con- 
traction or deformation during the hardening and 
finishing process. For this reason alone it is important 
that he should always have first-hand knowledge of 
the grade of tool steel he is using. Some tool steels 
contract slightly in the hardening and tempering 
process, while others actually expand, so that it is 
unwise to set any fixed limit of allowance in the size 
of the tool before hardening without first being sure 
as to how the particular grade of steel being used will 
respond to heat treatment. In this connection the 
author gives very doubtful advice when he states 
that for all tapped holes in tool steel parts which are 
later to be hardened, a tap should be used having 
0-003in. oversize allowance to take care of con- 
traction or distortion. No experienced tool maker 
would accept that advice without first making sure 
that the steel being used had a _ contraction 
characteristic. 

The author is on much firmer ground in advising 
against bending rolled strip metal in line with the 
grain; to do so is, of course, to invite fracture. It is 
pointed out, however, that where the blanked form 
has two right angles it is advisable to lay them out as 
near 45 deg. to the grain of the stock as possible. 
But even here it may be doubtful if such practice 
should be regarded as a rigid rule ; it is safer to give 
proper consideration to the requirements of each 
case. For instance, the two arms of a right-angled 
lever are not always subjected to the same strains 
and stresses; in operation one arm may have to 
carry a comparatively much heavier load than the 
other, and in this case the heavily loaded arm should 
have special consideration so far as grain of metal is 
concerned. At the same time, in all forms of blanking 
it is necessary to keep in mind the question of stock 
waste ; this is particularly true where the production 
is large and the scrap likely to be of serious dimensions. 

On the subject of die design a warning is given on 
the danger of making the die too light to withstand 
the shear stresses to which it will be subjected in 
operation. It is very truly stated that “ it is better to 
use too much steel in the die than have a breakage. 
The making of a new die block is worth a lot of tool 
steel.” In this connection it is well to remember the 
importance of rigid support for the die block ; it is 
always well worth designing a sub-press or platen to 
avoid overhang of the die block where the hole in 
the press table is much larger than the blank opening 
in the die. It is also well to exercise necessary care 
in hardening and tempering the die block ; there is 
little advantage in designing a heavy block if care is 
not taken to prevent internal strains being set up in 
the metal during the hardening process. The temper 
of the die block should be drawn from the outside, 
so that the inside or blanking part is the correct 
hardness while the outside can be left comparatively 
soft. As the author points out, the life of the die can 
be increased by the use of inserts in the die at the 
wearing points. 

The method described in the book for making 
accurate templates to be used when making the die 
block is useful and can be recommended for shops 
where a jig-making machine is not available. Though 
many large works now install such a machine as an 
essential part of the equipment of the tool-room there 
are still many small works where there is not sufficient 
jig or die making to warrant putting in this somewhat 
expensive type of machine. 

The foregoing deals mainly with the introductory 
chapter of this book, in which general instructions and 
general comments are given. Chapters II to XII 
deal with more precise matter and include in their 
scope Blanking, Piercing, Broaching, Extruding, and 
Swaging Dies, A separate chapter is devoted to 
each process, which is a great advantage for reference 
purposes and allows each subject to be treated 
distinctly in its several aspects. 

But while the book is well arranged for distinctive 
treatment of separate processes, it is lacking in 
co-ordig@tion, and in parts tends to become somewhat 
tedious because of repetition of certain phrases. For 
nstance, it is stated over and over again, ‘‘ dowel holes 
are drilled and reamered and stock allowed for lapping 
or grinding to size after hardening,” and “ tap screw 
holes 0-003in. oversize so that screws will enter after 
hardening”; also “ die block is made of tool steel ” 
and ‘‘ punch is made of tool steel.”” Such phrases as 
these are used in the description of many forms of dies 
throughout the book, but could easily have been 





avoided had a table been given stating the class of 
steel recommended for use in making specified parts. 
Similarly, tables giving the clearances found satis- 
factory between the punch and the die used for 
various purposes would have proved very con- 
venient for designer and tool maker alike. Technical 
information of this nature can usually be given in 
condensed or concise form, and is always appreciated 
by the user of a textbook, whatever the subject may 
be, 

The figures used to illustrate the various punches 
and dies described are for the most part clearly 
drawn, and in a few cases a sketch is given of the actual 
part to be produced. It would have added to the 
clearness of the precise use of the die had a sketch of 
the part been given in every case, and a truer sense 
of the proportion of things would have resulted if 
the part appeared with the dimensions added. Some- 
times the author has stated the purpose for which the 
work part is to be used, such, for instance, as “ lamina- 
tions for pole cores of electric motors,” “‘ part for 
adding machine,” or “‘ part for typing machine,” and 
in these cases one can generally visualise the pro- 
portions of the part that is to be produced ; but why 
leave dimensions to the imagination when it is so 
easy to include them clearly with the sketch ? 

While a fairly wide range of punches and dies is 
described, and means adopted for using hand stops 
and automatic stops for locating the stock being fed 
into the die dealt with, no mention is made of auto- 
matic feed to the machine. This is surprising, because 
automatic feeds are quite commonly used for stamp- 
ing small parts in large quantities, and make it easier 
to fit adequate guards or fences round the punch and 
die to protect the operator. In this country the use 
of proper guards on the power press is not a matter 
left to the discretion of the user; it is made com- 
pulsory by the Factory Act, so that the hand-operated 
stops shown by the author could not be used here 
unless modified and made operative from the outside 
of the die fence. 

In cases where a die and punch are used for the 
deformation of sheet metal such as raising or denting 
the face as in embossing work, and where figuring is 
formed on the surface by protuberances, but where 
the stock metal is neither blanked nor pierced, the die 
is often made up by using several pieces with the top 
ends shaped as required to form the figure, while the 
bottom ends are flattened to rest on a bottom plate 
fitted within the die body. It is sometimes the 
practice to use a solid rubber pad to take the weight 
imposed on the bottom plate when the punch descends 
to form the metal on the die. This arrangement 
prevents the stock metal being pressed too hard 
between the punch and die, because the rubber pad 
will yield and allow the bottom plate to sink should 
the pressure become too heavy. Also means are 
provided to load up the rubber pressure pad just 
sufficiently to take the necessary weight to form the 
figure on the stock metal. Some such safeguard is 
necessary to prevent the stock becoming fractured by 
the weight of the squeeze, particularly when soft 
non-ferrous metals are being worked. The author 
makes no mention of this method, though it is fairly 
common practice in this country. 
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The Institute of Metals. 


No. 


HE Institute of Metals held its annual meeting in 

London last week. It opened on Tuesday evening 
March 8th, in the hall of the Institution of Mechanical 
Engineers, Storey’s-gate, Westminster. Mr. W. R. 
Barclay (the retiring President) was in the chair at 
the opening of the proceedings, and in the first place 
he offered a hearty welcome to Dr. W. J. P. Rohn 
(of the Deutsche Gesellschaft fur Metallkunde), Dr. 
Max Haas (Corresponding Member of Council for 
Germany), Professor A. von Zeerleder (the newly- 
appointed Corresponding Member of Council for 
Switzerland), Dr. Max Hansen, and Dr. Weibke. 

ANNUAL REPORT AND ACCOUNTS. 

The Council’s annual report for 1937, covering the 
thirtieth year of the existence of the Institute, shows 
that the year was one of exceptional activity and of 
considerable progress. The membership again showed 
an increase over that of the previous year (from 
2091 in 1936 to 2166 in 1937). The raising of an 
Endowment Fund, which promises to reach £20,000, 
has appreciably strengthened the financial position 
and has justified the Council in contemplating forward 
movements with much greater confidence than has 
hitherto been possible. 

ELECTIONS FOR 1938. 

Jt was announced that the following had been 
elected for the year 1938-39 :—President, Dr. C. H. 
Desch, F.R.S.; Vice-President, Professor J. H. 
Andrew ; Members of Council, Dr. J. W. Donaldson, 
Engineer Vice-Admiral Sir George Preece, K.C.B., 
and Mr. H. 8. Tasker. “4 


THE INsTITUTE’s MEDAL. 


The President said that a number of members had 
felt for some time the need for a means whereby 
acknowledgment could be made of. outstanding 
services rendered to the industry on both the scien- 
tific and technical sides. By the generosity of the 
Mond Nickel Company that abstract idea had been 
made concrete, and the Institute was able to present 
a medal—see illustration—in platinum, either each 

















PLATINUM MEDAL 


year or at longer intervals, as decided by the Council. 
[The medal is two inches in diameter, one eighth 
of an inch thick, and weighs nearly four and a 
half ounces. } 

The Council had unanimously decided to make the 
first award of the medal to Sir William Bragg, F.R.S. 
(Director, Royal Institution of Great Britain), whose 
brilliantly conceived application of X-rays to the 
study of the structure of matter had influenced 
scientific research far beyond the boundaries of the 
particular branch of applied science represented by 
the Institute, and had brought to him many and well- 
deserved honours from universities and_ scientific 
bodies throughout the world. Through the work of 
Sir William and his gifted son, Professor W. L. 
Bragg, said the President, there had been placed at 
the service of scientific research workers an entirely 
new technique, the value and potentialities of which 
we were only just beginning to realise. 

There was additional pleasure in presenting the 
medal to Sir William, for he had for many years 
evinced a very kindly and greatly appreciated interest 
in the Institute, of which he was an honorary member. 
He had also delivered one of the annual May Lectures 
to the Institute. 

Sir William Bragg, on receiving the medal, said he 
was indeed a proud man. He esteemed it very highly, 
not only because it was the first award of its kind 
(which was in itself a great distinction), and not only 
because it was a very beautiful piece of work which 
anyone would be proud to possess; the greatest 
reason for pleasure was that he and his colleagues had 
been able to help the Institute and the industry and 
to have won their regard. 

Recalling his early X-ray work, Sir William said 
that he was in rather deep water at the time his son 
had completed his course at Cambridge, for he had 
been advocating a certain theory as to the nature of 
X-rays, and certain brilliant experiments in Ger- 
many seemed to have upset all those theories. There- 
fore he had appealed to his son to try to save some- 
thing from the wreck. They had conferred and had 
worked, and before very long his son had sent word 
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secret, which was that the new phenomena which 
had been displayed in Germany by Laue were really 
the result of a diffraction of X-rays. That had 
opened up the whole possibility of examining the 
internal structure of matter and its crystalline form, 
and it had launched them on a voyage of discovery, 
in the course of which they had voyaged to many 
lands (by which he meant sciences), and they had 
found a harbour in every one. Since that early 
beginning the inquiry had spread very widely, so 
that the number of workers engaged on the subject 
throughout the world had become quite considerable ; 
perhaps in metallurgy more than in any other science 
workers had been engaged in the application of the 
new methods, and he personally had had only a very 
small share in it. Without minimising his own satis- 
faction, he accepted the medal, not only as a present 
to himself, but to the whole body of X-ray and 
crystal workers who had made a great subject from 
small beginnings. The subject was well launched, 
and in years to come the interior structure of the 
solid would be a subject widely pursued ; from it 
would flow an immense amount of scientific dis- 
covery and, he believed, of practical application. 


INDUCTION OF NEW PRESIDENT. 


Mr. Barclay, inviting Dr. Desch formally to occupy 
the chair as President, said that he was outstandingly 
fitted for that honour. He was an original member of 
the Institute, and had contributed to the proceedings 
of its first provincial meeting, held in Birmingham 
nearly thirty years ago. He had served on the 
Council continuously for ten years, during the last 
five of which he had been a Vice-President. Through- 
out his membership he had rendered conspicuous 
service and had been looked up to as a leader, cer- 
tainly as one of our leading scientific metallurgists. 
His name appeared on the distinguished réle of May 
lecturers, and he had played no small part in bringing 
the Institute to its present high repute, both nationally 
and internationally. There were some who felt that 
the honour was long overdue. 

Dr. Desch formally occupied the chair, amid 
applause. 

On the motion of Mr. Horace W. Clarke, seconded 
by Lieut.-General Sir Ronald Childs, and supported 
by the President, a hearty vote of thanks was accorded 
Mr. Barclay for his great services as President. 


PRESIDENTIAL ADDRESS. 


The President then delivered his address, a long 
excerpt from which was printed in our last issue. 

The following papers were then discussed together :— 
‘“The Nickel-Copper-Magnesium Alloys,” by Pro- 
fessor W. R. D. Jones and Mr. K. J. B. Wolfe, and 
** Alloys of Magnesium, Part VII: Mechanical Pro- 
perties of Wrought Aluminium-Magnesium and 
Silver-Aluminium-Magnesium Alloys,” by Dr. J. L. 
Haughton and Mr. A. E. L. Tate. They are sum- 
marised below :— 

NICKEL-COPPER-MAGNESIUM ALLOYS. 

Experiments have been carried out on the effect of adding 
copper and nickel to magnesium. The improved mechanical 
properties given to magnesium, when in the cast condition, by 
small additions up to about 2 per cent. copper are enhanced 
by the addition of nickel, if the combined alloy content be 
24-24 per cent. A nickel content of 0-5-1 per cent. (in the 
combined alloy content) has a greater effect than a corresponding 
copper content. These alloys are forged or rolled readily and, 
provided that care is taken to prevent cold work, reasonably 
good ductility values are obtained. In the case of forged or 
rolled alloys, the beneficial effect of the addition of nickel as 
well as copper is not so pronounced ; the effect of nickel depends 
to some extent on the proportion of copper present in the 
alloy. Billets which have been rolled after a preliminary 
drawing give better mechanical properties than those which 
have been drawn down to the same size. 


ALLOYS OF MAGNESIUM. 


The mechanical properties of pressed magnesium alloys 
containing up to 10 per cent. of aluminium, with and without 
the addition of silver, were studied. The effect of various 
amounts of reduction during forging was investigated, as well 
as the effect of the temperature at which the forging took place. 
It is shown that forging at 200 deg. Cent., after a preliminary 
breaking down at 380 deg. Cent., causes a marked increase in 
tensile strength, without appreciable loss of ductility, par- 
ticularly in the case of alloys containing a small quantity of 
silver. The highest tensile strength was obtained with an 
alloy containing 8-5 per cent. aluminium and 4-2 per cent. 
silver, and the best elongation with an alloy containing 4 per 
cent. aluminium and 1-5 per cent. silver, the ultimate stresses 
being 30 and 24 tons per square inch, and the elongations 5 and 
13-4 per cent. respectively. Special attention may be directed 
to the alloy containing 6-5 per cent. of aluminium and 1-5 per 
cent. of silver, which has an ultimate stress of 27-3 tons per 
square inch, a 0-1 per cent. proof stress of 21-3 tons per square 
inch, and an elongation of 11-5 per cent. 


DIscussIon. 

Mr. W. E. PryTHERcH, discussing the paper by 
Professor Jones and Mr. Wolfe, said that, as was to be 
expected, the properties obtained were not par- 
ticularly interesting from a practical standpoint. 
Copper and nickel behaved very similarly as alloying 
constituents in magnesium, probably by reason of 
the similarity in the constitution diagrams. The 
alloys were known to be very corrodible, nickel being 
far worse than the copper in that respect. 





from Cambridge that he thought he had found the 


It was fairly well established that hammer forging 





for magnesium was in general unsatisfactory, because 
the forging range was rather small and the tempera- 
ture at which the metal would have to be held was 
about the temperature which produced rather a coarse 
grain. Swaging, which could be effected at a lower 
temperature, produced a better grain and therefore 
better alloys. Further, forging under the hammer 
tended to produce very much more cracking than did 
swaging. 

The paper by Dr. Haughton and Mr. Tate broke 
into an entirely new field of development. The results 
were very unexpected, because it was originally 
believed that the working of magnesium could be done 
satisfactorily only at very high temperatures, just 
below the eutectic melting temperature. Apparently 
that was true only of the initial breaking down, 
however. He believed the application of cold work 
could be considered in a very much more genera! 
way; a smaller amount of work at a lower tempera- 
ture would produce much the same effect. For 
instance, controlled cold work amounting to about 
10 per cent. at 170 deg. Cent., would have much the 
same effect as 30 per cent. at 200 deg. Cent., or, say, 
50 per cent. at 250 deg. Cent. The amount of work 
necessary to produce that effect would vary con- 
siderably, of course, with the alloy under considera- 
tion, and particularly with the composition. 

The authors had confined attention almost entirely 
to tests in the longitudinal direction ; but if fatigue 
and transverse tensile and compression tests had 
been carried out on larger diameter bars the properties 
would have been highly directional and considerable 
difficulty would have been experienced in producing 
in the transverse direction results such as they had 
produced longitudinally. It was also quite con- 
ceivable that the authors’ method of working might 
be detrimental when applied to alloys for use at high 
temperatures, owing to the finer grain produced, and 
possibly reduction in creep characteristics. 

Dr. H. W. Brownsdon said it would have been useful 
if the authors had extruded the materials, because 
great improvement of mechanical properties was 
frequently brought about by an extrusion process 
as compared with rolling. Again, different mecha- 
nical properties were obtained when materials were 
swaged as compared with drawing. Segregation 
during cooling might easily cause early failure or 
cracking. The properties of alloys, such as the gun- 
metals, in the cast state, were not too good, but 
after extrusion their properties were such as one 
would never anticipate if judged simply from the cast 
material. Most materials that could be forged hot 
could be extruded. 

Dr. Max Hansen asked whether experiments had 
been made on the forging of magnesium-aluminium 
alloys which had been extruded, instead of starting 
from the cast state. 

Dr. H. Sutton described the paper by Dr. Haughton 
and Mr. Tate as most sensational, and constituting 
a very useful advance of our knowledge of the alloys 
dealt with. A very striking feature of the paper was 
the reference to the merits of low-temperature work- 
ing, at 200 deg. Cent., for information was needed, 
particularly on the properties in various directions, 
as influenced by low-temperature working. The 
properties in two transverse directions especially were 
proving of increasing importance from day to day in 
technical applications, as was also the influence of 
low-temperature forging on proof stress and on fatigue 
properties. There were signs that the low-temperature 
working might not be of real help in improving 
fatigue properties ; on the other hand, it might not be 
a serious disadvantage. 

Referring to an alloy mentioned in the paper con- 
taining 91-9 per cent. magnesium and 8-1 per cent. 
aluminium, and having an ultimate stress of 27-2 tons 
per square inch and an elongation of 4 per cent., he 
said that skilled technologists were producing that 
alloy with substantially better elongation values. 
He had many examples of alloys of similar composi- 
tion having much superior elongation values, and with 
ultimate stress values only a little lower. The ulti- 
mate stress value of 27-2 tons, given in the paper, 
was very good. 

Discussing the paper by Professor Jones and Mr. 
Wolfe, he noted that they had melted their flux in an 
iron ladle, and said that in his experience it had 
proved advantageous to sprinkle dry flux as a powder 
on the surface of the metal. That appeared to help 
it to work more uniformly over the surface, especially 
when dealing with small quantities. The superheating 
before casting was proving of advantage in certain 
cases with magnesium-rich alloys, and it would be 
worth considering in the alloys the authors had 
dealt with. 

The teeming of the metal by lifting a stopper at 
the bottom of the pot, adopted by the authors, was 
not a very convenient way of casting small quantities 
of magnesium-rich alloys on account of the difficulty 
of properly eliminating flux; he and his colleagues 
at Farnborough had abandoned the use of flux and 
had resorted to the melting of the alloys in an argon 
atmosphere—argon being nowadays a commercial 
gas easily purchaseable in bottles. 

The fact that the rate of cooling from heat-treat- 
ment temperature had surprisingly little effect on 
magnesium-rich alloys was very striking, and con- 
firmed experience elsewhere with regard to mag- 
nesium-rich alloys. The soaking of the specimens 
for an hour at 450 deg. in the heat-treatment experi- 
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ments seemed a short treatment if the best were to 
be obtained from the alloys, and perhaps improved 
results would have been obtained if the period of 
treatment had been much longer. In industry, 
periods of sixteen hours were applied. The authors 
seemed to be a little cold in their enthusiasm regard- 
ing their alloys. The effect of heat treatment on 
tenacity was said to be negligible, but it increased 
the elongation and the reduction of area. Those 
properties were most useful, and there were examples 
in which magnesium alloy castings gave serious 
trouble until they became heat-treatable to increase 
the elongation powerfully. Aircraft wheels par- 
ticularly in heat-treated alloys had proved really 
successful. There was some increase in tensile 
strength, but the main difference between the heat- 
treated castings and the as-cast material was in the 
ductility. 

Although the authors had said that the effect of 
nickel on alloys containing 4 per cent. of copper 
was of no benefit, he suggested that it might be of 
benefit to the high-temperature properties and a 
few simple tests in that respect might be worth while. 

Dr. J. ‘L. Haughton asked whether Professor 
Jones and Mr. Wolfe had found it necessary, when 
using the “ Elrasal”’ flux mentioned in the paper, 
to ‘break in” the pot by melting alloys several 
times before doing their experiments, to prevent the 
melted material taking up iron from the pot. He 
had not found it necessary when using that particular 
flux, and it was a good thing to avoid “ breaking in ” 
a pot if possible, because that process was a nuisance 
and was wasteful. 

Professor W. R. D. Jones said he was very much 
impressed by the heat-treatment given to the alloys 
by Dr. Haughton and Mr. Tate; although rather 
long, it produced alloys comparable with those to 
which the more expensive metal silver, and also 
metals such as cerium, were added. He asked 
whether a shorter period, say, an hour at 450 deg., 
would give results comparable with twelve hours at 
370 deg. or 380 deg. Even so, it must be admitted 
that the forging temperature was still of very great 
importance. 

He had found that the nickel-copper-magnesium 
alloys, if poured into a cold mould, were very 
susceptible to cold shut unless they were teemed with 
the greatest possible care. He and Mr. Wolfe had 
found no segregation in their alloys, by analysis 
top and bottom of ingots of 2}in. diameter and 
18in. long, provided they used a hot mould and did 
not pre-heat the metal. 

Mr. W. R. Barclay asked for further information 
concerning the technique of the authors’ experi- 
ments, particularly the technique of forging, and 
said that in industry very considerable differences 
had been noted between the properties of materials 
worked under the comparatively smooth operation 
of a hydraulically controlled forging press, on the 
one hand, and mechanical presses on the other hand. 
There were enormous differences also between 
different,mechanical presses. 

Professor W. R. D. Jones, replying to the dis- 
cussion, said he was in favour of swaging specimens 
round rather than hammering flat and finishing 
off round. Even with the brasses there was less 
liability of corner cracking when swaging. In reply to 
Dr. Haughton, he said that when the work was com- 
menced he was not using the “ Elrasal”’ flux, but 
was using another, and the crucible was broken in 
to avoid the pick-up of iron. Of course, work in a 
university was different from industrial production ; 
a crucible lasted a long time, and scrap metal was 
usually available for ‘“ breaking in.” Dealing with 
Dr. Sutton’s remarks concerning the method of 
applying the flux, he said that if the flux were melted 
just before it was put into the pot it acted perfectly ; 
if it were sprinkled into the metal it had a tendancy 
to drop to the bottom of the pot and to foul the 
stopper. 

Heat treatment for longer periods than an hour 
was tried at 450 deg. and other temperatures, and, 
using the Brinell hardness figure as an indicator, it 
was found that one hour at 450 deg. suited the 
purpose in view very well; it must be borne in mind 
that the bars were of only lin. cross section. 

Dr. Haughton said he believed that by varying 
the ratio of high and low-temperature working one 
could obtain similar results. But it was necessary 
in the first place to do some breaking down, in order 
to get the material to work at all at the lower tem- 
peratures, and then the lower the temperature the 
greater was the power required in the press. So 
that there was some advantage in giving a consider- 
able amount of work at the high temperature and a 
rather less amount at the low temperature. 


Some fatigue and compression tests were in hand, 
and the fatigue test results were fairly good. The 
authors had not available a sufficiently large press 
to produce a good size transverse test piece, but 
they hoped to have some transverse tests done 
otherwise. He believed the mechanical test results 
were quite different in the transverse and longi- 
tudinal directions respectively. There being no 
extrusion press available, the authors had not been 
able to carry out extrusion tests. Nor had they 
tested material which had been extruded and then 
forged. 

In reply to Dr. Sutton, he said that another paper 








he said they had used a 120-ton hydraulic press, 
worked off a two-throw pump, so that the motion 
was fairly uniform; there was just a slight visible 
motion at each stroke of the pump. 


The next paper was entitled ‘‘ Sintered Alloys, 
Part I: Copper-Nickel-Tungsten Alloys Sintered 
with a Liquid Phase Present,” and was by Mr. 
G. H. 8. Price, Dr. C. J. Smithells, and Mr. 8. V. 


Williams. The official summary runs as follows :— 
COPPER-NICKEL-TUNGSTEN ALLOYS, 

Factors which influence the preparation of alloys made by 
mixing, pressing, and sintering metal powders in an atmosphere 
of hydrogen have been investigated with particular reference 
to the copper-nickel-tungsten system. The distinctive character 
of the work is that sintering has been carried out at tempera- 
tures sufficiently high to ensure the presence of a liquid phase 
during the formation of the alloy. 

The effect of time and temperature of sintering has been 
investigated with a copper 2, nickel 5, and tungsten 93 per 
cent. alloy. Alloy formation, determined by density measure- 
ments and micro-examination, does not progress uniformly 
as the sintering temperature is increased, but shows a rapid 
increase at a temperature of about 1300 deg. Cent. Although 
considerable solid diffusion may occur at lower temperatures, 
it is essential that this temperature should be exceeded if alloys 
of ** theoretical ’’ density are to be obtained. 

The time for which the alloys must be held at the sintering 
temperature to reach equilibrium is largely dependent on the 
composition. An alloy having a high percentage of the liquid 
phase reaches its ‘‘ theoretical’? density sooner than one in 
which the amount of liquid phase present is small. 

The effect of composition has been investigated for a series 
of alloys containing from 80 to 97 per cent. tungsten. With 
copper only, the tungsten particles are merely wetted and 
cemented together ; there is no grain growth and much porosity. 
With nickel only, the full density is obtained after sintering 
above 1500 deg. Cent. When both copper and nickel are 
present, two factors are important—the ratio of nickel to copper, 
and the total percentage of these metals. Maximum density 
is obtained when the nickel-copper ratio is about 2:1, and the 
tungsten content lies between 89 and 93 per cent. 

A fourth fundamental variable is the fineness of the metal 
powders, a longer time, or a higher temperature, being required 
for complete sintering when the tungsten grains are coarse. 
Fully sintered alloys prepared in this way have no porosity, 
densities equal to the ‘ theoretical’’ values, and a tensile 
strength up to 40 tons per square inch. Micro-examination 
reveals the presence of large, rounded tungsten grains, whose 
diameter is about 100 times that of the original particles, 
embedded in a continuous matrix of copper-nickel phase 
saturated with tungsten. 

An explanation of the changes which take place during 
sintering, based on the abnormal solubility of particles less than 
1 uw in diameter, accounts satisfactorily for all the observations. 
This hypothesis has been confirmed by results obtained with 
sintered silver-copper and copper-iron alloys. 


DIscuUssIOoNn. 


Dr. W. D. Jones remarked that the art of making 
alloys from powders seemed very simple, but it could 
be quite tricky, and he congratulated the authors on 
their achievements. In addition to a knowledge of 
the particle size of the powders and the pressures used 
in making the alloys, which had been discussed in the 
paper, there were many other properties which must 
be known, as, for example, the shape of particle, the 
method of manufacture of the powder, its density, flow 
factor, and so on. A number of people had found the 
shape of particle to be an extremely important factor ; 
the makers of porous bearings, for instance, were 
very worried about it. He would welcome information 
on shrinkage during sintering, for the factors con- 
trolling it were rather complex ; whether the powders 
were produced by reduction; and what were the 
analyses of the powders, for the results depended a 
good deal on their purity. He asked also whether 
it was absolutely necessary to heat the pressed pieces 
in hydrogen, and whether attempts had been made 
to heat them in less reducing or in neutral atmo- 
spheres; perhaps by the application of a certain 
amount of pressure, he suggested, it could have been 
done in an oxidising atmosphere. 

Dr. W. J. P. Rohn (Deutsche Gesellschaft fur 
Metallkunde) said that the authors had presented a 
new and useful material, with good machining pro- 
perties, which would find much use in industry. 

Dr. E. Voce asked whether the presence of the 
binding phase mitigated the attack of oxygen on the 
tungsten, and whether the alloy as a whole would be 
more resistant to oxidation than was ordinary tungsten 
for high-temperature service. He also asked whether 
the authors had considered the addition of other 
materials, such as a comparatively small amount of 
aluminium, or possibly beryllium, to the copper and 
nickel in order to enhance the resistance of the alloy 
to oxidation at elevated temperatures. 

The President said that from the point of view of the 
general subject of grain growth, the paper was a most 
important contribution. He recalled some early 
work in connection with which an attempt was made 
to explain grain growth in such a metal as lead by 
the presence of a low-melting point material in thin 
films between the grains, and said that afterwards 
that condition was found not to be essential. But the 
present paper gave an instance of grain growth being 
brought about at temperatures far below those at 
which grains of tungsten would grow by themselves, 
by the material lying between the grains. At a 
temperature of 1400 deg. or so there was complete re- 
crystallisation, in which the original nuclei of the 
tungsten disappeared and gave a good crystal. 
Whether that was to be attributed to the difference 
in solubility between small and large particles was 
not proved, of course. But the work was interesting, 
and suggested further lines of research. 

Dr. Smithells, replying to the discussion, said the 
authors had used powders of tungsten, nickel, and 
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mercial powders or could prepare powders by 
reduction with hydrogen, and slight differences in 
results were obtained. Substantially the same results 
were obtained with the various powders, but the best 
results were obtained only with the optimum powder. 
But the real point in presenting the paper was to 
bring forward matters which were of metallurgical, 
metallographic, and scientific interest, and not to 
describe matters of purely technical interest. 

If there were a total of 2 per cent. of impurity 
with a density something like that of aluminium, 
the theoretical density would fall from 17-6 to about 
15-4, owing to the enormous difference between the 
volume of 2 per cent. of that light material, and the 
volume of 98 per cent. of heavy material. So that 
a very small amount of impurity was a very practical 
matter. 

One of the facts which supported the explanation 
of the recrystallisation process as put forward in the 
paper was the extraordinary speed at which it 
happened. In some compositions, particularly when 
using very fine powders, the whole of the recrystallisa- 
tion process occurred in two or three minutes. 
Enormous spherical grains could be grown from very 
fine powder in five minutes, whereas in tungsten, 
if it was merely a question of sintering and grain 
growth of the original particles, it would not occur 
at anything like that speed. 

It was not the intention to imply that the liquid 
phase was necessary for sintering. The point was 
that the type of grain growth described in the paper 
was the result of having a liquid phase present, and 
that type of structure would not be obtained without 
a liquid phase. As to the suggestion that the same 
type of structure could be got even without the liquid 
phase, he said he had yet to see a micro-photograph 
of that type of structure with such definitely rounded 
grains produced without a liquid phase. There was 
generally much more interlocking between the two 
phases. 

The authors had not tried to improve the oxida- 
tion resistance. The alloy had extraordinarily good 
resistance to ordinary forms of corrosion—atmo- 
spheric and sea water—but at elevated temperatures 
its resistance to oxidation was no better than that of 
tungsten, which was very poor. At 200 deg. it 
acquired a blue film, and when red hot it oxidised 
away completely in a short time, because there was 
no protective oxide film. If something of lower 
density than copper or nickel were added, it would 
spoil the density of the whole. 





The next paper was one on “‘ The Creep of Tin and 
Tin Alloys: Part II,’ by Professor D. Hanson and 
Mr. E. J. Sandford. It is summarised below :— 


CREEP OF TIN AND TIN ALLOYS. 


A description is given of results of creep tests on alloys of 
tin with 2 to 7 per cent. cadmium and 3 to 9 per cent. antimony. 
The influence of annealing at 170 deg. and 200 deg. Cent. is 
discussed. After cold rolling and self-annealing, the best alloy 
is that containing 7 per cent. cadmium and 9 per cent. antimony ; 
it withstands a stress of 1200 lb. to 1400 lb. per square inch for 
many years. After annealing at 170 deg. Cent. the most bene- 
ficial composition is 2 per cent. cadmium and 7 per cent. anti- 
mony; a safe stress for this alloy is 3500 Ib. per square inch. 
Annealing at 200 deg. Cent. produces optimum creep properties 
at a composition of 3 per cent.cadmium and 7 per cent. anti- 
mony; a safe stress in this case is 3700 lb. per square inch. 
It is shown that grain size is an important factor in determining 
creep resistance, and therefore, as the tensile strength is not 
greatly influenced by grain size, no relationship is found between 
these two properties in the annealed alloys investigated. The 
effect of additions of 1 and 2 per cent. silver, 1 per cent. copper, 
or 0-3 per cent. nickel is discussed. The silver and copper 
alloys show similar creep properties, but the nickel alloy is 
inferior. An alloy containing | per cent. cadmium and 3-5 per 
cent. silver has great creep resistance when cold rolled and self- 
annealed ; it is superior to the alloy containing.7 per cent. 
cadmium and 9 per cent. antimony. 


DISCUSSION. 


Mr. Bruce Chalmers said it seemed from the fact 
that there were different optimum properties after 
heat treatment at 170 deg. that that heat treatment 
affected the amount of self-annealing and the rate at 
which it occurred while stress was being applied in 
the long-period creep tests. 

Dr. D. J. McNaughtan said that a good deal of 
important work was in progress on the creep pro- 
perties of cast tin alloys at the British Non-Ferrous 
Research Association. = As an example of the necessity 
for information on self-annealed alloys, he referred 
to the failure of a tin alloy pipe (having special 
merits), which was introduced into a refrigerating 
unit, manufactured in large numbers. Fluid was 
circulated through the pipe, and there was an external 
pressure. After some months the pipe slowly flattened 
with the result that it stopped the flow of the liquid 
and put the mechanism out of order. The attempt 
was made to replace it by an ordinary tin alloy pipe, 
selected on the basis of ordinary tensile tests, but 
creep occurred at a still greater rate than in the 
former pipe, and the pipe failed in a very short time. 
Investigations at Birmingham had shown how impos- 
sible it was to deduce the creep properties from a 
knowledge of the tensile properties. 

Dr. J. McKeown said we were coming to realise 
that in materials tested at tentperatures above their 
temperature of recrystallisation following severe cold 
working, grain size was almost of equal importance 
with composition. Thus, it was not sufficient to say 


that the resistance to creep of one alloy was greater 
than that of another when both had been treated in 
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the creep resistance of one by a different treatment— 
mechanical, thermal, or a combination of both— 
which would inerease its.grain size. He asked if the 
authors proposed to vary the methods of production 
of the best of their alloys, and hence the grain size, 
to show whether it was possible to increase the resist- 
ance to creep still further. It would appear that at 
some stage in grain size changes, brought about by 
thermal and mechanical treatment, a point would 
be reached at which there would be a balance between 
decrease of life due to decrease in ductility and 
increase of life due to lowering of the rate of creep. 
Such a grain size appeared to be the ideal to aim at. 
He asked what practical applications the authors had 
in view for the alloys with which they had experi- 
mented. 

Dr. C. H. M. Jenkins commented on the weakness 
of pure tin after cold rolling, which rather empha- 
sised the great differences in rates of creep which the 
authors had noted between pure tin and some of the 
alloys, and he suggested that they would not find so 
great a difference if they worked on cast materials. If 
we had information on the cast material we should 
know whether it was necessary to add cadmium to 
some of the bearing metals to increase the strength 
of the tin base. The generalisation made in the paper 
that, in a series of alloys of uniform grain size, the 
creep and tensile strength properties would bear an 
approximate relationship to each other, but where 
the grain size varied considerably between different 
alloys no such relationship would be found, was a 
little difficult to swallow. So far he had not seen in 
other materials a direct relation between creep pro- 
perties and tensile strength. 

Mr. E. H. Bucknall pointed out that the materials 
stiffened by heat treatment at 170 deg. differed 
rather markedly in the character of their creep curves 
from those which were self-annealed at rcom tem- 
perature, the heat-treated alloys showing a con- 
tinually increasing creep rate. The authors’ work 
indicated the need for a specific type of heat treatment 
in order to develop the best creep resistance. In 
service conditions where vibration and repeatedly 
applied stress might be involved, as well as steady 
stress, a compromise might have to be effected between 
the treatment which gave the best creep resistance 
and that which improved most the fatigue resistance. 

The correlation between microstructure and creep 
life in the non-ferrous metals seemed to be much more 
complete than in steels, where materials having micro- 
structures which did not vary very much could have 
creep rates differing by 100/1 and possibly 1000/1. 

The authors were asked to reply in writing. 

(To be continued.) 








Coke Research. 


Tue Midland Coke Research Committee, which was 
formed in 1926, is financed by grants from the producers 
and users of blast-furnace coke made in the Midland 
area, supplemented by a grant from the Department of 
Scientific and Industrial Research which is administered 
by the Industrial Research Council of the British Iron 
and Steel Federation. 

The objects of the Committee are to study and evaluate 
the properties and qualities of coke, to standardise 
methods of assessing its properties, and to determine 
means of improving its qualities. The properties of coke 
with respect to its use in blast-furnaces and for other 
metallurgical purposes have been the main concern, but 
the use of coke for domestic purposes is now also receiving 
attention. 

The experimental work of the Committee is carried 
out under the direction of Professor R. V. Wheeler in 
the Department of Fuel Technology of Sheffield Uni- 
versity, and at neighbouring coke oven and blast-furnace 
plants. 

Of seven papers published in 1937 at least three deal 
with the standardisation of tests, namely, the determina- 
tion of the swelling power of coal, the determination of 
the real specific gravity, and the critical air blast (C.A.B.) 
of coke. These papers amplify the bare statements 
of progress in the annual report, and all who have referred 
to them will know how thorough is the work on which 
the standardisation is based. In the opinion of the 
Committee this is the best indication of service which a 
central research organisation can render to industry, 
where the time, opportunity, or even inclination to 
investigate a method of testing rarely arises. 

The brief statement of progress made in this report 
will, no doubt, be amplified in the form of publications 
in the future, further information being available at the 
moment only to contributing members of the Committee. 
Much of the work is obviously of special local interest to 
the makers of coke in the Midland area and the users of 
that coke. Among the programmes of more general 
interest is the work on the classification of coal, a funda- 
mnental study of the carbonisation process, and the work 
on the resistance of beds of coke, and of individual pieces 
of coke to the passage of air. Work on the use of coke for 
domestic purposes includes a study of alkali activation 
and of vertical retort coke which shows that the Com- 
mittee has a fairly broad basis for its activities. On the 
question of Carbonisation and the Improvement of Coke 
the Committee gives the following notes :— 

It was recorded in the Report for 1936 that it has 
been established that in the Midland area crushed nut 
coals yield cokes of inferior impact hardness (lfin. 
shatter index) to that made from the slack (smalls through, 
say, 4in.) of the same coals, due, it was shown, to a lower 
concentration of durain and fusain in nut sizes. The 
quality of coke made from crushed nut coal was rendered 
equal, or superior, to that made from slack by the addition 





to the coal of fusain. Moreover, the addition of fusain 
(or durain, if crushed 90 per cent. through }in.) did not 
increase the abradability of the coke. Since it is difficult 
to obtain the desired quantity of fusain commercially, 
a substitute for it has been sought. 

Fusain, the soft friable dust found on the bedding 
planes of coal and concentrated in coal dusts, usually 
contains about 10 to 15 per cent. of volatile matter and 
is very finely divided, the highest concentrations being 
found in coal dust passing 200 mesh. An rg a to 
find a better substitute for fusain than crushed high- 
temperature coke (which is unsatisfactory with some coals) 
was therefore made by using crushed semi-cokes of vary- 
ing volatile matter content. By the kindness of the 
Director of the Fuel Research and of the Gas Light and 
Coke Company two series of semi-cokes were made with 
volatile contents of approximately 5, 10, 15, and 20 per 
cent. made at temperatures of 400 deg., 450 deg., 500 deg., 
and 650 deg. Cent. Each of these materials was, in turn, 
blended with Parkgate and Silkstone washed beans, 
which give a much poorer coke, l}in. shatter index 79, 
than does the slack from the same seam (l}in. shatter 
index 86). 

For each material a series of tests was made adding 
2, 4, 6 per cent. and sometimes other quantities of semi- 
coke, the size of the semi-coke dust being varied between 
30, 50, and 90 per cent. passing 50 mesh. Comparative 
tests were also made with high-temperature coke dust 
of the same sizes. 

It was found that whilst it was desirable to grind high- 
temperature coke 90 per cent. through 50 mesh to avoid 
an increase in the abradability of the coke, addition of 
semi-cokes was not so liable to increase the abradability. 
For semi-cokes of high volatile matter content the use of 
material 35 per cent. through 50 mesh did not have an 
adverse effect on the abradability of coke, but for semi- 
cokes of low volatile matter content (6 per cent.) rather 
finer material is, perhaps, desirable. 

On the other hand, the blending of the semi-cokes of 
high volatile matter content was less effective than the 
blending of high-temperature coke dust in raising the 
impact hardness of the cokes, the best results being 
obtained with the two semi-cokes of about 6 per cent. 
volatile matter. Some of the semi-cokes even had an 
adverse effect on the Ijin. shatter index. This was 
confirmed by devolatilising some ‘‘ Coalite ”’ (itself unsuit- 
able) to 2 per cent., when good results were obtained. 

Since semi-cokes of low volatile matter content are 
almost as hard to grind as high-temperature coke, their 
use is of less interest than would be that of the softer 
semi-cokes of high volatile matter content which could be 
ground finely more cheaply. An attempt was therefore 
made to produce a suitable material in coke ovens. 

By undercarbonising coke oven charges by two hours 
and four hours on a sixteen-hour schedule, materials 
containing up to 2-3 per cent. volatile matter were 
obtained. These proved to be better than ordinary 
high-temperature coke in that their addition to a coke 
oven charge as dust up to 4 per cent. was less liable 
to make the coke abradable, whilst the improvement 
of the l}in. shatter index, if not as good as when using 
fully carbonised high-temperature coke, was considerable, 
a rise of 4 points in the 1 fin. shatter index being obtained. 
The coarsest size for which this material may be used 
without influencing the abradability adversely is now 
being determined, but need not be finer than 50 per cent. 
through 50 mesh. 
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By-products from Sewage. 


While the vast amount of sewage treatment 
carried out in recent years in the United States has been 
based almost exclusively on destruction of the organic 
wastes and putrescible solids, there is a growing idea that 
utilisable by-products might well be salvaged in the 
interests of economy. As yet, little has been done beyond 
a limited use of combustible gases, and of production of 
fertiliser from sludge. Other restricted developments 
are the spreading of sewage on land, irrigation of sandy 
soils in arid districts, recovery of grease, and use of effluents 
for park sprinkling and fountains. It has been suggested 
that there are economic possibilities in commercial develop- 
ment of fertilising materials, and the recovery of alcohol 
acetone, acids, hydrogen, and carbon, and the production 
of insecticides which are harmless to plants or vegetation. 
An extended list of such by-products is possible, even 
under present methods, as in the recovery of chemical 
compounds from methane. The possibilities of using 
different cultures or organisms by stimulation or by 
changing the conditions are said to be almost unlimited 
for the reason that sewage contains a complex variety 
of materials. In fact, sewage disposal might become 
incidental to the production of by-products due to new 
procedures in treatment. The methods already in use 
are only a beginning and there is evidently a wide field 
for exploratory research. Whether the yield or income 
will exceed the cost can be determined only by experi- 
mental research, but enough is known to warrant serious 
attention. A limitation, of course, is the quantity of 
sewage available, and a rough estimate is 4000 tons— 
or a million gallons—per day per 10,000 population, 
of which only about 700 lb. would be a source of raw 
material. But the remarkable developments in modern 
chemical industrial engineering indicate that the new 
field is at least worthy of study. 


Moving a Heavy Bridge. 


In the reconstruction of the Pennsylvania Rail- 
road at Newark—including elimination of level crossings, 
electrification, and new passenger and freight stations— 
it was necessary to abandon and remove an old double- 
track bridge spanning the new four-track main line. The 
bridge was of the through-truss type, 225ft. span, with 
concrete floor and ballasted tracks, and weighing about 
1000 tons. To dismantle it in place would have been 
slow and difficult, with danger to the men at work and to 
trains. The plan adopted was to pivot it on one corner 
and swing it to a position parallel with the new line. The 
pivot used was a disc centre bearing for a swing 





bridge, and it was therefore important to avoid any longi- 
tudinal movement of the span. The work was accomplished 
by careful adjustment of the rollers under the three moving 
corners. To carry the span, timber frames were erected 
for four lines of 70ft. deck girders, on which was a solid 
floor of 12in. by 12in. timbers, to which rails were spiked. 
With this arrangement the floor was 29ft. above the track 
rails, so that the old span had first to be raised 10ft. by 
groups of 500-ton hydraulic jacks. This work was done 
during six hours at night. The rolling shoes had grillages 
of 100 Ib. rails, with a jin. cover plate and a }in. plate 
resting on a nest of 2in. steel rollers. For swinging, two 
80-ton screw jacks were placed horizontally, with their 
heads bearing against the rolling shoes, the jacks being 
braced against angle irons welded on top of the rails 
spiked to the timber floor. These jacks were operated 
alternately, one being in service while the other was being 
adjusted for the next push. A 35-ton jack was also placed 
against one corner of the end of the span to overcome 
friction. The actual movement was effected in about 
twelve hours, divided between two days. Then the 
temporary supports were quickly removed, and the span 
was dismantled at convenience. 


Jetties and Coast Erosion. 


While jetties have been used extensively for shore 

srotection along the coasts of the United States, as well as 
or protection of river mouths, their effects in preventing 
beach erosion and in building up eroded beaches have not 
always been what was desired or expected. Interference 
with natural currents and waves may have unforeseen 
results that prove detrimental rather than beneficial. 
Such results occur especially with solid jetties, extending 
well above water level, and less so with jetties having 
slanting tops that are below water level at their outer 
ends. Some slight accumulation on the windward side, 
or upstream side in a littoral current, may be more than 
balanced by deep erosion on the lee or downstream side. 
Permeable jetties of trees, brush, fence wire, &c., have 
had excellent results on certain rivers in preventing erosion 
and causing the formation of protective foreshore. The 
same principle is being applied in some recent work on 
sandy beach shores of the Atlantic Ocean and the Great 
Lakes. In the design of such structures the idea is to allow 
littoral currents to pass through, the energy of the moving 
water being largely destroyed by friction, so velocity is 
reduced and settlement or sedimentation is promoted. In 
ideal construction the degree of permeability should 
increase from bottom to top and from the shore end out- 
ward. Since the flow of the current is not diverted, as 
by a solid jetty, new outward currents are not created. 
The lower part of the current, with its heavier content of 
sand, can be opposed with a higher degree of solidity 
than would be desirable for the upper portion having 
relatively little sand. Several jetties of this type have 
been built of interlocking beams of precast concrete, 
arranged in such a way as to form rather tortuous passages 
for the water, and to have an increasing degree of per- 
meability towards the outer end. 








BOOKS OF REFERENCE. 


Specification, 1938. Edited by F. R. 8S. Yorke, 
A.R.1.B.A. London: The Architectural Press, 9, Queen 
Anne’s-gate, S.W.1. Price 10s. 6d. net.—In addition 
to the usual revisions, the contents of the new edition 
of this reference book have been considerably extended. 
Several types of product, formerly dealt with individually 
in short articles, have now been presented in the form of 
tables, so that each variety is described in a minimum 
of space under a series of common headings. Amongst 
the materials dealt with in this way for the first time are 
waterproofers, conerete hardeners, floor tiles, plaster 
boards, electrical accessories, paving materials, &c. 
Notes concerning new materials have been added to the 
lists of proprietary products that appear in their appro- 
priate trade sections. These notes are of necessity brief, 
and in order to provide fuller information the publishers 
have continued the policy of encouraging manufacturers 
to devote their trade announcement pages to the presenta- 
tion of useful information of the kind required when 
preparing specifications. Architects and those connected 
with the building industry will find the book as invaluable 
as in previous years. 


Directory of Shipowners, Shipbuilders, and Marine 
Engineers, 1938. London: The Directory Publishing 
Company, Ltd., 33, Tothill-street, S.W.1. Price 20s. 
net.—We have just received the 1938 edition of this 
widely known reference book. It has been brought up 
to date, and may be recommended as an indispensable 
guide to the classification societies, Government Depart- 
ments, shipowning firms, ship repairers, dry dock owners, 
and marine engineers, both at home and abroad. A feature 
of the Directory is its well arranged and complete indexing, 
which greatly facilitates its use. 








InsTITUTION oF CiviL ENGINEERS.—The annual dinner 
of the Institution of Civil Engineers was held at Grosvenor 
House, Park-lane, London, last Tuesday, March 15th. 
The speeches which followed the dinner, though there 
was little said of considerable moment, were amusing 
and of a light style. Dr. Leslie Burgin, the Minister 
of Transport, proposed the toast of ‘“‘ The Institution,” 
and gave some novel reasons why civil engineers could 
be regarded as having some of the attributes of dictators. 
He also referred to the fact that his Ministry was now 
responsible for 4500 miles of road. Never before had 
there been an Authority with so great a length of road 
to control. In his speech in reply, the President, Mr. 
Sydney B. Donkin, put forward a plea for the re-examina- 
tion of the water power resources of Great Britain, and 
also suggested that it would be a great advantage to 
consumers and to industry in general if the electric supply 
voltage could be standardised all over the country. The 
toast of ‘‘ The Guests ” was proposed by Professor Inglis, 
and Monsieur Paravicini, the Swiss Minister, and Sir 
Henry T. Tizard replied. 
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Rail and Road. 


Tue L.M.S. Starr CoLLEGE.—At the annual meeting 
of the London, Midland and Scottish Railway Company, 
Sir Josiah Stamp said that it was hoped that the new 
staff college at Derby would be completed and ready for 
students in May next. 


AMERICAN Rartway Rates IncrEAse.—On March 7th 
the United States Interstate Commission authorised the 
railways to increase their freight rates by a nominal 10 per 
cent. This change Will increase the railway revenues by 
about 54 million pounds a year. The railways also 
applied for permssion to increase passenger fares and the 
Commission’s decision in this respect is to be made known 
later. 

L.N.E.R. Arpotntment.—The London and North- 
Western Railway Company announces that Mr. H. R. 
Garth has been appointed Assistant to the Engineer 
(North-Eastern Area). Mr. Garth joined the service of the 
North-Eastern Railway at York in 1908 and was appointed 
chief draughtsman in 1923. In 1931 he was appointed 
Assistant and in 1936 Senior Assistant in the New Works 
Section, and it is from the latter position that he is now 
promoted. 

Winp Errecr on GoLtpen Gate Bripcre.—During a 
recent storm, when the wind velocity reached 75 miles an 
hour, it was estimated that the horizontal deflection at the 
centre of the 4200ft. long Golden Gate bridge was about 
sft. The two suspension cables are 15in. apart and vibra- 
tion caused them to strike against each other. One 
phenomenon observed was a vertical movement in the 
roadway, which is a concrete slab 60ft. wide, a series of 
waves apparently several inches high moving rapidly 
across the bridge. 

Ramway Evzorrirication ms YuGosiavia.—A note 
in The Times from its Belgrade t says that 
an Italian company is to carry out the first railway elec- 
rite ect in Y via, on the stretch between 
Sushak levo. same Italian company is also 
interested in the building of a hydro-electric power station 
on the river Korana in the Sava Banovina. Dr. Spaho, 
the Yugoslav Minister of Communications, is inspecting 
various Italian factories which are to deliver railway 
inaterial for the Yugoslav railways to the value of 
180,000,000 dinars. 


STEAM Roap VEHICLES WEIGHT CoNCEssIONS.—It is 
announced that the Minister of Transport has made 
further concessions to users of steam vehicles using coal 
fuel, which are already allowed laden weights of 14 tons 
on four wheels and 20 tons on six wheels (instead of the 
12 and 19 tons respectively allowed for other vehicles), 
and an axle weight of 9 (instead of 8) tons on two wheels. 
Amending regulations now published enable fuller advan- 
tage to be taken of these concessions by permitting a 
maximum weight of 24 tons (instead of 22 tons) for a 
vehicle and trailer on pneumatic tires. 


An UNDERGROUND CoLLIsion.—On Thursday, March 
10th, two underground trains collided between Charing 
Cross and Waterloo stations, on the Morden-Edgware line. 
Twelve persons were injured and traffic was delayed for 
some hours. Another serious dislocation of the services 
between Piccadilly Circus and Elephant and Castle 
stations on the Bakerloo and between the Strand and 
Kennington stations on the Morden-Edgware line, occurred 
on the morning of Tuesday, March 15th. A feeder cable 
from Charing Cross sub-station earthed, and the con- 
sequent fusing made it necessary to lay a new cable. 

Raitways IN South Arrica.—It is reported that a 
commission has been appointed in South Africa to investi- 
gate and report upon all lines in the country which 
terminate in dead ends, should be straightened or linked 
up with adjacent through lines, or are lacking efficiency 
on account of the gauge and those which by extension or 
alteration might at a reasonable cost be economically 
turned into relieving lines. According to the Railway 
Gazette, one of the proposals which’ will be considered is 
the construction of a line from Wakkerstrom to Piet 
Retief and from Piet Retief to Gollel, on the Natal North 
Coast, connecting there with the line to Durban. 


A German Roaps De.ecation Derutation.—The 
Minister of Transport recently received a deputation from 
the German Roads Delegation (1937) with reference to 
the recommendations contained in the recent report of the 
delegation that a certain number of motorways should be 
built in this country. The deputation consisted of twenty- 
nine representatives of twenty-six organisations which 
took part in the tour of the autobahnen last September. 
A general discussion took on the practical application 
of the motorway principle in this country, with special 
reference to questions of economy, safety, the needs of 
commercial and private traffic, and economy of vehicular 
operation. The Minister indicated that he would give 
careful consideration to the views put forward. 


Dirricutt Ramway Consrructrion.—Describing some 
of the difficulties encountered by the British con- 
tractors in the construction of their section of the 
Trans-Iranian Railway, in a lecture to the Royal Central 
Asian Society, at Burlington House, Mr. A. G. Bonn, 
a director of Richard Costain, Ltd., said that a service 
road had been built to within about twenty miles of 
the mountainous site of operations. The only method of 
getting to the sife of the work was to walk, and that 
entailed great hardship. Before beginning the construc- 
tion of the railway the engineers had to construct a road 
along the sides of the mountains for the transport of food 
and equipment, at a cost of £80,000. It gave access to 
the site of the major contract, and was completed in five 
months in temperatures as high as 132 deg. in the shade. 
The total length of the railway was approximately 866 
miles, and in one 38-mile section alone there were 150 
tunnels. At the peak period of the construction between 
40,000 and 50,000 men were employed. One hundred 
tons of explosives were used every month, and the monthly 
consumption of cement for bridges, culverts, and tunnel 
linings was approximately 10,000 tons. Messrs. Kampsax, 
a Danish company, was responsible for supervising the 
entire construction of the railway, which could never have 
been brought into existence but for the foresight and 
courage of the Shah of Iran. 








Miscellanea. 





Osrruary.—lIt is with the deepest regret that we have 
to record the death of Mr. H. A. Bailey, of the Newcastle 
branch of the General Electric Company, Ltd., on March 
7th, in his fifty-second year, after an illness of nearly two 
years’ duration. 


B.1.F. ATTENDANCES.—-At the Birmingham section 
of the British Industries Fair this year the attendances 
totalled 156,443, and the total attendances, including the 
Olympia and Earls Court sections in London, amounted 
to 380,877, as compared with 376,047 last year. 


MemoriaL to Cotonen McLetran.—On Friday, 
March 11th, a memorial to the late Colonel William 
McLellan, the originator of the Galloway power scheme, 
was unveiled. The memorial is situated in the entrance 
hall of the Tongland power station Kirkcudbright. 


Bic ALL-WELDED GASHOLDER.—What is said to be the 
largest all-welded gasholder in Great Britain has been 
erected for Sale, in Cheshire. With a capacity of 2 million 
cubic feet, the holder has four lifts of 31ft. 8in., the inner 
lift being 141ft. 10in. in diameter and the outer 150ft. 
diameter. The holder was built by the Oxley Engineering 
Company, Ltd. ~ 


Ex.zcrriciry 1x Ceyton.—The Ceylon State Council 
is reported to have voted Rs. 5 lakhs for the construction 
of the first stage of the Laxapana hydro-electric scheme, 
estimated to cost altogether Rs. 24,000,000. The Secretary 
of State for the Colonies is said to be to support 
an application for a grant of Rs, 1,225,000 from the 
Colonial Development Fund. 


AMERICAN ALUMINIUM INDUSTRY.—Statistics of the 
United States Bureau of Mines show that during 1937 
the total output of new aluminium in that country 
amounted to nearly 293 million pounds, valued at over 
55 million dollars. The principal producing plant was 
that at Massena, New York, where approximately 37 per 
cent. of the metal made in the United States in 1937 was 
produced. The works at Alcoa, Tennessee, accounted 
for 31 per cent. of the output, and the plants at Badin, 
North Carolina, and Niagara Falls, New York, contributed 
the remaining 32 percent. During the year the Aluminium 
Company of America began a 26-million-dollar expansion 
programme. 

GENERATION OF Execrriciry.—The official returns 
rendered to the Electricity Commissioners show that 2144 
million units of electricity were generated by authorised 
undertakers in Great Britain during the month of February, 
1938, as compared with the revised figure of 1944 million 
units in the corresponding month of 1937. The number 
of working days in the month, i.e., excluding Sundays, 
was twenty-four, the same as last year. During the two 
months of 1938 up to the end of February, the total 
amount of electricity generated by authorised under- 
takers was 4527 million units, as compared with the 
revised figure of 4121 million units for the corresponding 
period of 1937. 


Tue Scorrisa Power Company.—At the annual general 
meeting of the Scottish Power Company, the chairman, 
Mr. G. Balfour, said that over 285 million units were 
sold last year. The company added 287 miles to its main 
transmission system and 142 miles to its low-tension 
mains. It now supplies 344 burghs and villages spread 
over twenty-two counties. During the year the whole of 
the hydro-electric plants at Rannoch and Tummel gave 
every satisfaction, and the Garry-Ericht development was 
completed. The 5 miles long tunnel connecting Loch 
Garry and Loch Ericht was finished in October, and was 
brought into service in time to provide sufficient water 
for the Loch Ericht reservoir, which was at a very low 
level as a result of the abnormal drought period. 


Heat GENERATION BY ELectRicrry.—In the course of 
a paper before the Royal Society of Arts, Mr. E. V. Evans 
referred to the use of electrical energy for heat. He 
pointed out that the user of electricity for such purposes 
was apt to regard it as a convenient and highly refined 
form of fuel, and not as it truly is, a means of trans- 
mitting mechanical power. It is recognised, said Mr. 
Evans, that in converting heat to mechanical energy, 
between two-thirds and three-quarters of the heat energy 
of the coal is lost. The loss arose, not from lack of technical 
skill, but owing to the operation of thermodynamic limita- 
tions. He considered that the last purpose to which such 
energy should be put was the reconversion to the low- 
grade heat energy from which at such cost in fuel and 
money it was obtained. 


Are Raw Fire Derence.—On Sunday, March 6th, 
the plans by the Air Raid Precautions Depart- 
ment of the Office were explained by Mr. Geoffrey 
Lloyd, Parliamentary Under-Secretary to the Home 
Office, when he addressed 2000 members of the Birming- 
ham auxiliary fire brigade. The plans were based, he 
stated, on maintaining every street in a built-up area 
under continuous observation by a fire-fighting patrol. 
One of the chief fire dangers under air raid conditions in 
time of war was stated to be the simultaneous starting of 
cong Sesh by means of incendiary bombs, possibly result- 
ing in general conflagrations affecting whole areas. Mr. 
Lloyd went on to say that the main purpose of the plans 
was to provide not only a large number of extra fire stations, 
but also a system of continuous observation by mobile fire- 
fighting appliances, patrolling their beats at intervals of 
from five to fifteen minutes, according to the fire risk. 
Home Office experts had designed a number of new types 
of fire engines and trailer fire p for this new organisa- 
tion. There would be an increase in the use of light trailer 
pause which can be towed by an ordinary motor car, 
and, , man-handled over obstacles in the streets. 
There would also be considerable numbers of heavier 
pumps, and, in reserve to deal with big fires, fire engines 
capable of pumping 1000 gallons per minute. Mr. Lloyd 
continued by referring to the substantial numbers of these 
new machines being supplied free by the Home Office to 
local authorities. He said that it was expected that 
several thousand machines would be supplied in the course 
of the year, at an estimated expenditure of £1,500,000. 
The machines will remain Government property and will 
be painted battleship grey. 





Air and Water. 





A Gas ENGINE PROPELLED Suip.—A small ship, 182ft. 
long with a deadweight capacity of 500 tons, which is 
propelled by a gas engine, has been built by Meidericher, 
Schiffswerft, of Duisburg. The engine is of 265 B.H.P. 
and gas is generated by a coke or anthracite burning pro 
ducer which is fed by a bucket elevator. 


New Bive Star Mororsurps.—An order for two high- 
speed refrigerated motor cargo liners has been placed with 
Harland and Wolff, Ltd., by the Blue Star Line, Ltd. 
It is understood that the new ships will have a gross tonnage 
of 11,095, and be 516ft. long, 70ft. moulded breadth, and 
over 43ft. in depth. The value of the order is reported at 
over £1,000,000. One vessel of a similar type has also 
been ordered from Burmeister and Wain, of Copen- 
hagen. 

New Soviet Liners.—The Soviet Government has 
ordered two liners with turbo-electric propulsion from the 
Netherland Shipbuilding Company. Each ship will have 
accommodation for 518 and a crew of over 
100. The principal dimensions are :— h, 407ft.; 
breadth, 59ft. 6in.; and depth, 32ft.; and on a draught of 
nearly 21ft. the ships will have a displacement of about 
8600 tons. The turbo-electric propelling machinery will 
total about 13,000 S.H.P. and give a speed of 
20 knots. 

River Irweit Diversion ScHEME.—A special com- 
mittee set up by the Salford City Council to consider a 
scheme for the diversion of the river Irwell between the 
old Windmill and the Adelphi Weir has decided that the 
cost of £6800 would be too great. The diversion would 
enable the recovery of about 125 acres of land and enable 
the straightening of the crescent bend in the main road 
to the North through Salford. An alternative seheme is 
to be placed before the Council. The new scheme provides 
for a slight alteration in the river bank in order to widen 
the road. 

Brrrish Airways’ Summer Services.—The summer 
services of British Airways, Ltd., are to be introduced on 
April 10th next. The company’s present schedule of 
twenty-six services a week to Paris will be increased to 
forty-one, with six departures daily from Mondays to 
Saturdays inclusive and five on Sundays. Al! will be 
operated on a ninety-minute schedule. In connection with 
the summer extension from Copenhagen to Stockholm, 
the stop at Malmo is to be omitted and the Swedish capital 
will then be a seven hours’ air journey from London, as 
compared with eight and a-half hours last year. 

BUNKERING ON THE TyNnE.—At the annual meeting of 
the Mercantile Drydock Company, Mr. R. S. Dalgleish 
said that the Tyne has lost a large number of steamers to 
the Continent as a result of the increase in the cost of 
bunkers compared with two years ago. When steamers 
bunkered abroad they very often drydocked abroad. He 
went on to say that the high price of bunkers had caused 
shipowners to order motorships, with the result that 
instead of calling for bunkers as they used to do, the ships 
bought their supplies of oil at the port of discharge and 
proceeded direct on another voyage. It was a very 
serious matter for the district. 


Tyne Dock Improvement ScHEME.—At a meeting 
of the Tyne Improvement Commission on Tuesday. 
March 15th, it was reported that plans were being con- 
sidered in connection with a dock improvement scheme 
at Tyne Dock costing £831,000. The Commissioner for 
Special Areas has promised a grant of one-third towards 
this cost. The deep-water quays scheme at the Black 
Jetty site would involve the purchase of 50 acres of land 
valued at £60,000, and to increase the river frontage at 
Jarrow staith the Committee has recommended that an 
adjoining frontage of 150ft. valued at £2500 should be 
purchased from the Hebburn Urban Council. 


Tue Port or MARSEILLES.—Improvement works costing 
three millicn francs are being carried out at Cap Janet. 
at the nor‘': end of the port. The work is being done on 
the P. and O. quay, where the 400 yards of accommodation 
at present is not sufficient. The quay is being dredged for 
a further 460 yards so that it will accommodate three 
660ft. long liners. According to The Times, a new station 
is to be built on the site of the present shed. On the upper 
floor, which will be 4300 square yards in area, there will 
be a vast Customs hall with a counter 100 yards long to 
permit the rapid examination of luggage. Passengers will 
be taken to and from their trains by lifts and moving 
stairways, while road vehicles will run up a ramp from the 
road to a courtyard at the rear of the Customs hall. 


Tres DEVELOPMENT ScHEME.—The Tees Conservancy 
Commission has a scheme in hand for the deepening of the 
river from Stockton to the sea and for the reclamation of 
300 acres of land at a cost of about half-a-million pounds. 
The work, which is being carried out with a view to recap- 
turing the coal export trade, will take about six years to 
complete. The level of the river bed from Newport Bridge 
to the sea is to be lowered by a further 5ft. Speaking 
about the scheme, Mr. P. A. R. Leith said that the pro- 

made with the reclamation of the Seal Sands on the 
Durham side of the estuary will assist in this development, 
for it is hoped that on this reclaimed land modern coal 
shipment equipment will ultimately be established. Over 
130 acres of the Seal Sands have already been reclaimed, 
and 60 acres of this area are already available as factory 
sites. 

New American Carco Vxssets.—A note in Lloyds 
List says it is announced from Washington that the United 
States Maritime Commission has authorised the Tampa 
Shipbuilding and Engineering Company, of Tampa. 
Florida, to proceed with the construction of four stecl 
cargo vessels of the Commission’s so-called “ C.2 ” design. 
The firm bid 7,262,652 dollars (or 1,815,663 dollars per 
vessel), and in announcing the decision Mr. Emory S. 
Land, chairman of the Commission, stated that the price 
was approximately within the range of the Commission’s 
own estimate of what the vessels should cost under present 
conditions. The four vessels to be built will be 435ft. 
in length and 63ft. in breadth, and will have a carrying 
capacity of 9291 tons deadweight on a draught of 25}ft. 
They will have a speed of 15} knots, and a cruising radius 
of 13,000 miles. 
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THE CADMAN REPORT ON CIVIL AVIATION. 

THE history of British civil aviation is divisible 
into four clearly marked periods. Between 
August, 1919, and February, 1921, four companies 
embarked upon the provision of regular air services 
between this country and the Continent. A Com- 
mittee appointed by Mr. Churchill had recom- 
mended that the services should be subsidised, but 
that recommendation was not accepted by the 
Government. The companies struggled along 
unassisted for about eighteen months. By Feb- 
ruary, 1921, the last of them had been forced to 
cease activity. A Committee appointed by Lord 
Londonderry thereupon renewed the earlier sug- 
gestion of a subsidy. It was argued that the sub- 
sidy would only be temporary and that in the 
course of two or three years British civil aviation 
would become self-supporting. Under this scheme 
of temporary subsidisation two of the old com- 
panies re-entered the field and shortly afterwards 
they were joined by two new companies. At first 
the four companies, although each was receiving 
Government subsidy, competed against each 
other, but later on they agreed to operate separate 
routes. The third period began in January, 1923, 
when the Hambling Committee on Civil Air Trans- 
port Subsidies issued its report. Following the 
recommendations of that report, the four com- 
panies were amalgamated as Imperial Airways 
and the new company was given the monopoly of 
the Government subsidy. For the next twelve 
years Imperial Airways continued to enjoy its 
favoured position and slowly, but effectively, 
extended its area of operations from the European 
field to overseas, Dominion, and Imperial routes. 
Meanwhile two or three unsubsidised air lines came 
into existence, but for the most part they met with 
heavy losses. In 1935 the fourth period began 
with the issue of the Fisher Committee's report, 
under which the above-mentioned unsubsidised 


and the new company, with the consent of Imperial 
Airways, was given a subsidy for all services 
operated by it on routes north of a line from London 
to Berlin. With the assistance no doubt of the 
subsidy earned on its Scandinavian services 
British Airways has found it possible to run a non- 
subsidised London-Paris service in competition 
with the subsidised service of Imperial Airways. 
With the publication last week of the Cadman 


, | Committee’s report and the Government’s accept- 


ance of practically all its recommendations British 
civil aviation is about to enter a fifth period. 
During this period enlarged subsidies are to be 
paid to both the operating companies, which are 
to work in unison on certain Continental routes 
and, separately——but non-competitively—on longer 
overseas routes. It is proposed, too, not only to 
pay subsidies to the operating companies, but to 
provide a special fund to assist them to maintain 
their fleets in an up-to-date condition, to provide 
financial assistance to the aircraft manufacturing 
firms for the purpose of encouraging them to 


5|develop improved designs of air liners, and to 


provide a development grant to assist the pro- 
duction within the next five years of a com- 
pression-ignition engine superior to any foreign 
engine of the type now in existence. 

In the course of less than twenty years five 
Committees have examined the question of Govern- 
ment subsidies for civil aviation. Each and all 
have pronounced in favour of them. At the start, 
as we have said, the Government brushed aside 
the suggestion that civil aviation should be subsi- 
dised. Then it yielded to the plea that if it would 
pay a subsidy for two or three years civil aviation 
by the end of that period would be self-supporting. 
The prophecy was not fulfilled, but in 1923 the 
Government saw fit to increase the subsidy and to 
place the payment of it on a more permanent basis. 
With each Committee there has been an increase 
of subsidy and an increased willingness on the 
part of the Government to pay it. The climax has 
surely been reached in the Cadman report with its 
largesse to all concerned with civil aviation and 
the provision of the equipment by which it is 
conducted. It is to be hoped that the haste 
with which the Government has accepted nearly 
every one of the Committee’s recommendations 
will not be equalled when the next inquiry into civil 
aviation is made. The practice of publishing the 
report of such a Committee as Lord Cadman’s 
with a preface by the Government in which it 
expresses its decisions on the Committee's recom- 
mendations is not wholly satisfactory. It stifles 
a good deal of discussion, which might have been 
of assistance to the Government and seems to 
appeal for a display of political loyalty rather than 
of constructive technical criticism. That there is 
much in the Cadman report to criticise is obvious 
to all who study it with an eye on past history. It 
is too late now to stop paying subsidies to civil 
aviation. Not only have vested interests been 
created in this country in connection with it, but 
other countries have established heavily subsi- 
dised air services with the result that national 
prestige now requires us to rival and surpass them. 
These words “ national prestige ’’ recur in the 
Cadman report with a frequency which would be 
wearisome were some ingenuity not displayed in 
finding philological equivalents for them. We 
suppose that we must accept them as expressing a 
sound reason why the taxpayers, already over- 
burdened to meet the demands of the rearmament 
programme, should be called upon to find addi- 
tional millions for the development of civil aviation. 
Nevertheless, we could have wished that the 
Cadman report had found it possible to be a little 
less brusque on the subject than it is. Reading it, 
we get the impression at times that by the vigour 
of its phraseology it seeks to confuse and silence 
those with an inconvenient memory of the reports 
of previous Committees. There has been a com- 
plete volte-face on the part of the Government in 
its reasons for consenting to pay a subsidy to civil 
aviation. In the early days it refused to pay a 
subsidy. To-day it yields to the demand for a 
greatly increased subsidy at the point of a pistol 
loaded with the bullet of “ national prestige.” 
Yet when it first agreed to pay a subsidy it did 
so on very different grounds. The Hambling Com- 
mittee’s report, which brought Imperial Airways 
into being, justified the payment of ‘subsidies by 
the same argument as that adopted by its two fore- 
runners. The encouragement of civil aviation was 
deemed essential because civil aviation provided 
the only means of establishing a reserve of pilots, 
mechanics, and machines on which the Royal Air 
Force could draw in emergency. Secondly, it was 


machines would keep alive in peace time the manu- 
facturing firms which in the event of a renewal of 
war would be required to undertake the output of 
military aircraft on a large scale. 

These reasons read strangely in the light of 
to-day’s conditions, and the Cadman Committee’s 
findings thereon. At this moment of all times, 
when the aircraft industry is stretched to meet 
the demands of aerial rearmament, the Committee 
recommends that it should be offered a handsome 
donation to turn part of its attention to the needs 
of civil aviation. Civil aviation, instead of coming 
to the aid of the industry, in normal slack times, 
is in this way to be encouraged to constitute itself 
a drag on the industry at a time when it is working 
under almost war conditions. Throughout the 
whole of the Cadman report—even in an appendix 
communicated by the Air Ministry, in which a 
history of the development of British civil aviation 
is given—there is not a single mention of the 
reasons which led the Government in the early 
days to consent to pay a subsidy. Doubtlessly it 
would have unduly increased the labours of the 
Committee and the bulk of its report if it had felt 
it necessary to recall those early reasons, to discuss 
their validity then and now, and to explain why on 
some date during the period 1923 to 1935 the 
Government’s reasons for encouraging civil avia- 
tion underwent a change amounting in the final 
stage to a reversal. We accept the Committee’s 
finding that ‘‘ national prestige’ now requires 
us to maintain a foremost place in civil aviation, 
for we realise that to-day more so than at any other 
time in the world’s history national prestige. in 
whatever field, makes a very concrete contribution 
to defence against aggression. At the same time, 
we feel that by its silence here and its somewhat 
hectoring tone elsewhere the Committee’s report is 
not the best instrument to overcome criticism of 
British civil aviation and the Government's 
attitude toward it. 


The Euston Station Accident. 


THE report of Lieut.-Colonel E. Woodhouse on 
the collision at Euston, London, Midland and 
Scottish Railway, on the night of November 10th, 
1937, shows how an apparently very minor mistake 
may lead to serious results. The cause of the 
accident was the misunderstanding and misinterpre- 
tation of bell signals passing between the signal- 
men at Nos. 3 and 2 signal-boxes, but which of the 
signalmen was mainly to blame is not known. 
The ‘‘ Is line clear’ signal for an empty carriage 
train, as well as that for a light engine, is given by 
five beats on the block bells—used in this case in 
Comyenckion with three: position block instruments 
—sent as 2 panne, 2 2 pause, 1 in the case of the 
former, mi 5 as 2 pause; 3 in the latter. Confusion 
does occur when the sending and acknowledging 
of such signals lack precision, but usually without 
the serious consequences that followed this 
particular incident. The signalman at No. 2 box, 
which contains two mechanical locking frames, 
with a total of 288 levers, and controls the entrance 
into the platform roads, was expecting the arrival 
of a light engine for attachment to the 11.45 p.m. 
train to Glasgow (St. Enoch), already standing 
in No. 15 platform, and a train of empty coaches 
to form the 12.40 a.m. train to Glasgow (Central). 
which was to go into No. 13 platform road. Owing 
to the misunderstanding the train of empty 
coaches was sent into No. 15 platform, and in the 
subsequent collision a number of passengers and 
railway servants received injuries.. It is stated 
that steps have been taken to prevent a similar 
misunderstanding at Euston, and Col. Woodhouse 
recommends that other places with similar con- 
ditions should work under the same new distinctive 
bell signals. 

The method of describing between signal-boxes 
and stations the class and destination of trains and 
the lines they are travelling along, without the use 
of bell signals, has: been developed with the pro- 
gress of power signalling, and a number of signal- 
boxes are now equipped with this valuable aid to 
the signalman. The sending and receiving cabinets 
are in full view of the signalmen, and the storage 
arrangements enable a number of trains to be 
described and displayed in their sequential order. 
The sending signalman operates the transmitting 
current through an instrument showing all the 
necessary particulars, including those of the last 
train described, and at the receiving points the 
instruments show all details of the trains and the 
order in which they are travelling. A signalman 


can thus have advance information of the trains 
approaching his box, and the visual’ indication 
remains until the train has passed the box, when 








companies were amalgamated as British Airways, 





deemed essential because the construction of civil 


it is cancelled either automatically through a track 
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circuit or manually by the signalman. Col. 
Woodhouse remarks: ‘‘ The present mechanical 
signalling installation at Euston has been in 
service for many years, and I hesitate to suggest 
any alteration to it, as plans for the reconstruction 
of the station are being actively considered.” 
But he points out that, at other terminal stations 
where the signalling has been modernised, there 
have been provided signals capable of giving three 
‘Proceed ” aspects: one indicating that the 
platform road is clear up to the buffer stops, the 
second that it is occupied for a portion only of its 
length, and the third that it must be entered with 
extreme caution, e.g., when there is only room for 
an engine to back on its train. This arrangement 
may seem an excessive refinement compared with 
the one signal indication for all three conditions in 
use at the time of the accident, but it shows the 
trend of modern signalling, and supplies one 
reason why the cost of power signalling increases. 
Under “ speed ” signalling arrangements, however, 
it is usual to provide a low-speed signal with one 
aspect only to meet the two latter conditions of the 
platform road, and the driver passing it travels at 
a speed not exceeding 10 miles an hour and is pre- 
pared to stop short of any obstruction. In the 
Euston accident the driver entering No. 15 plat- 
form road from No. 1 engine road could not see 
it until within a short distance of the platform 
ramp, Owing to a reverse curve and bridge piers, 
and the incoming train was travelling at 10-15 
miles an hour when it collided with the stationary 
one. The signalman at No. 2 box saw his mistake 
as the train was approaching his box, about 
70 yards away, but he was unable to attract the 
driver’s attention. In more recent power signalling 
installations it has been the practice to install 
emergency detonator placers, operated from and 
placed immediately outside -the signal-box, to 
meet such a contingency, and although in this 
instance the distance from the box to the point of 
collision was only about 50 yards, such earlier 
advice to the driver might have permitted him so 
to reduce the speed of his train that the force of 
the impact would have been lessened. 

Since the time when the present mechanical 
signalling arrangements were put into service at 
Euston Station, signal engineering has made great 
strides in providing safeguards against errors of 
the operating staff. Provided the latter follow 
the strict rules laid down for their guidance. there 
should be no mishap, but unfortunately all men 
are liable to make mistakes at any time, either 
under the stress of an unusual happening or during 
humdrum repetition work that has become 
nearly second nature. It has been the aim of the 
signal engineer to provide appliances, mostly 
operated electrically, which have now made the 
colliding of trains almost an impossibility, unless, 
of course, a deliberate criminal act is committed. 
The three instances quoted above indicate some 
of the special safeguards provided. but the change 
from mechanical to power signalling on the main 
railway lines has not made the same progress in 
this country as in some others. The reason would 
seem to be that the British signal engineers and 
mannfacturers of half a century ago did such 
excellent work that, from the operating point of 
view, a change has not been so essential here as 
elsewhere, and the cost of the conversion did not 
appear to be justified. But, as we pointed out in 
these columns on Julv 30th, 1937, the factors of 
safety, flexibility, uniformity, and obsolescence 
of signalling plant should be weighed when review- 
ing the existing signalling arrangements, and until 
that is done the advancement made in railway 
signal engineering of recent years is not fulfilling 
in a practical manner the ambitions of those who 
have been responsible for that development. The 
money spent upon modern signalling can be looked 
upon as a form of insurance against certain classes 
of railway accidents, and as such alone the invest- 
ment is one worthy of the consideration of railway 
managements. 








Obituary. 


T. H. PARROTT. 


WE learn with regret of the death on Saturday last 
of Mr. T. H. Parrott, chairman and managing director 
of Belliss and Morcom, Ltd., a firm with which he 
had been associated for more than fifty-five years. 
He began as an apprentice to Mr. George Belliss in 
1882, and gained considerable experience in marine 
engineering, for the firm at that time was fitting out 
gunboats at Devonport. When the scope of the 
company’s enterprises was changed and reorganisa- 





tion became necessary, Mr. Parrott was appointed 
works manager at Ledsam-street, and a great deal 
of the work that resulted from the introduction of 
forced lubrication high-speed reciprocating engines 
fell upon his shoulders. He also played an important 
part in the firm’s extensions, particularly the erection 
of the works at Icknield-street. Some twenty-five 
years ago he was appointed managing director, and 
in 1930 he became chairman. Mr. Parrott, who was 
seventy-one years of age, joined the Institution cf 
Mechanical Engineers forty-five years ago. 


H. W. CLOTHIER. 


Ir is with great regret that we announce the death 
of Mr. H. W. Clothier, following an operation in 
Auckland, New Zealand, where he happened to be 
in the course of an extensive private and business 
tour in that part of the world. Mr. Clothier’s main 
work was done in his long association with A. 
Reyrolle and Co., Ltd., of which company he was a 
director at the time of his death. As was announced 
almost a year ago, he retired from some of his execu- 
tive activities in April, 1937, but he continued to 
act in an advisory capacity on the work he had 
previously controlled. This change freed him for 
the tour on which he was engaged, and those who said 
good-bye to him in October little thought that it was 
for the last time. 

Mr. Clothier was born in London, ‘“ within the 
sound of Bow Bells,” as he often used to say, on 
April 3rd, 1872, and after an apprenticeship and some 
subsequent work with J. and H. Gwynnes, Hammer- 
smith, he was for about ten years, first with the 
late Dr. 8. Z. de Ferranti and Mr. C. P. Sparks in 
London, and later at Hollinwood in charge of many 
matters connected with the design of Ferranti 
switchgear and transformers. In 1905 he came to 
Tyneside to begin an investigation of protective 
gear for electric power generation, transmission, and 
distribution systems at the suggestion of Mr. C. H. 
Merz and Mr. Bernard Price. While thus engaged 
his attention was directed to the improvement of 
high-voltage switchgear, and he then produced the 
original designs of the metal-clad draw-out type. 

In 1906 he joined the staff of A. Reyrolle and Co., 
Ltd., to supervise and direct the developments with 
which his name will always be linked. His unceasing 
advocacy of the need for continuity in the supply of 
electricity and for safety of human life in its use has 
borne large fruit, and the world knows and has 
benefited by his work. His close connection with 
the activities of other companies—Holmes, Parolle 
Electrical Plant, and Pyrotenax—is well known, and 
his various Institution papers form a record of some 
of the things that he was always saying and working 
for, and that are now the guiding principles of 
those to whom he had handed over many of his 
responsibilities. 








The Cadman Committee’s Report 
on Civil Aviation. 


SumMARY OF Matn RECOMMENDATIONS. 


Air Ministry.—An additional Parliamentary Under- 
Secretary of State solely concerned with civil aviation 
should be appointed.* 

The higher control of the Department of Civil 
Aviation must be strengthened ; there must be more 
vigour in initiating policy and foresight in planning. 

A post of Permanent Under-Secretary of State 
for Air should be created. He should take over respon- 
sibility for aircraft research, development, and pro- 
duction, hitherto exercised by transitory Members of 
the Air Council. 

The Permanent Under-Secretary of State should 
see that the policies of civil and military aviation are 
constantly correlated. 

A Director of Aeronautical Production is needed 
for civil aircraft. 

The technical staff concerned with research and 
development in aviation should be considerably 
strengthened. 

Air Services and Operating Companies.—It is also 
a matter of national importance to establish first- 
class air services between London and all the prin- 
cipal capitals of Europe with British aircraft as soon 
as possible. The inauguration of the proposed service 
to South America should be expedited. Plans for the 
development of other air routes including the West 
Indies and the Pacific should be prepared. 

Parliamentary sanction for the necessary additional 
subsidies should be promptly sought. 

British external air transport should be concen- 
trated in a small number of well-founded and sub- 
stantial organisations. 

The same external route should not be operated by 
more than one British company, so as to avoid indis- 
criminate competition. 

Imperial Airways should concern themselves 
primarily with the development of the Empire air 
services and certain other long-distance air services, 
but their title to be associated with ‘“ short-haul ” 





* Certain appointments in fulfilment of this and subsequent 
recommendations were announced by the Government on 
Friday last week, as recorded in a Journal note in this issue. 
—Ep., Tur E. é 





services to France and Italy, and flying boat services 
to Greece vid Italy should be recognised, 

The London—Paris termirial service should be 
operated by a single company formed with pro rata 
shareholding by an amalgamation of the services of 
Imperial Airways and British Airways on this route. 

British Airways, suitably organised, should develop 
the other air services in Europe, subject to the fore- 
going limitations. 

British Airways should be organised in capital, 
direction, personnel, and equipment appropriately to 
its increased responsibility. 

There should be close working: liaison between 
Imperial Airways and British Airways. 

Serious defects in the management of Imperial 
Airways call for immediate reform, and some change 
in the directing personnel may well be involved. 

Dividends of Subsidised Companies.—It would be 
proper in the case of subsidised air transport com- 
panies for dividends to be restricted to the limits 
usually associated with public utility companies. 

Aircraft Industry.—British aircraft constructors 
should play a large part in the civil aircraft industry 
of the world. 

State assistance should be afforded to encourage 
the production of suitable types of air liners. 

Subsidised companies should, with the aid of special! 
grants, keep their fleet equipped with new aircraft. 

A specific programme of development for the large 
aircraft required for the main Empire mail services 
and long-distance routes should be formulated. 

The operational data of subsidised companies must 
be made available to constructors. 

Diesel Engines.—A compression-ignition engine, 
representing an advance in design and power on foreign 
engines, should, with the assistance of a development 
grant, be produced within the next tive years. 

Research.—Equipment and staff of the State experi- 
mental and research establishments should be main- 
tained at the highest level. 

Research into the icing problem must be pressed 


forward. 
Maybury Committee Recommendations.—The Air 
Ministry should speed up its action on the recom- 


mendations of the Maybury Committee. 

Petrol Tax.—There is justification for reconsidera- 
tion of the incidence of the petrol tax on internal air 
lines. 

Aerodromes.—The aerodrome position in this 
country should be reviewed in detail and a co 
ordinated scheme prepared. 

Development grants should be made towards the 
capital expenditure necessary for fully equipping to 
a standard scale selected main aerodromes. 

An adequate plan for the location and utilisation 
of London aerodromes as a whole is desirable. 

A London Airport Committee representing the 
various interests concerned in the London airports 
should in due course be formed. 

Effect should be given as soon as possible to the 
proposals for improving Croydon airport. 

A site for the Empire flying boat base should be 
selected and developed without further delay. 

Arrangements for Customs clearance at aerodromes 
should be reviewed by the Air Ministry and the 
Department of Customs and Excise. 

Collective Representation.—Personal contact between 
employer and employee in air transport should be 
supplemented by collective representation. 








SIXTY YEARS AGO. 


Our issue of March 15th, 1878, contained no single 
article likely to be specially interesting at the present day, 
although there was much that must have excited the 
engineers of the time. The echo of an old quarrel is to be 
found in the statements of Mr. Denny, of Dumbarton, 
before the Institution of Shipbuilders and ineers in 
Seotland. The Board of Trade had suffered much criticism 
already for its interference with shipbuilders and engi- 
neers, and Mr. Denny contended that its actions went 
beyond the terms of the Act of 1854, which gave it power 
to make regulations. The particular matter objected to 
was the requirement of the Board that plans of certain 
valve and pipe arrangements in connection with closets 
on shipboard should be submitted for saperrel but Mr. 
Denny went further and adduced many objections to the 
form of regulation which hold as true to this day as they 
did in his.... In a note dealing with marine boilers we 
mentioned a method of protecting the shell from corrosion 
which shows that the possibility of its arising from electro- 
lytic action had been realised. Zinc plates were suspended 
in various parts of the boiler in metallic contact with the 
stays and the shell. By this means the zine and the shell 
below the water line were caused to act as a galvanic 


battery and the shell was thus protected at the expense of 


the zinc. The boilers of the ‘‘ Malta,’’ a tug vessel so 
fitted had, we said, been lately examined, and were found 
to have been exceedingly well protected and preserved 
from oxidation.... Cisewhere we printed an abstract 
of a paper on “ Liquid Fuels,” by Mr. Ayden before the 
Institution of Civil Engineers. Several methods of burn- 
ing were mentioned, many of which suffered from the 
emission of large quantities of black smoke :—Mixing the 
oil with heated air and percolating it upwards through a 
porous bed; vaporising in retorts and burning in jets; 
and direct injection into the furnace in company with 
superheated steam, the necessary air being induced by the 
rush of oil and steam. The author made the general 
deduction that although liquid fuel might be burned 
without the employment of steam, yet it was consumed 
most economically and with the best results in the presence 
of steam. 
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The Electrification of the L.M.S. 


Wirral 


No. 


( ‘< Monday last, the London, Midland and Scottish 
J Railway officially put into operation a full service 
of electric trains on its Wirral lines, and in con- 
junction with the Mersey Railway through trains 
began to run between Wirral and Liverpool. At the 
official opening a party travelled by the Mersey 
Railway outward from the Central Low Level 
Station to Birkenhead Park, where, conforming with 
the old practice, it changed to an L.M.S., steam train, 
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FiG. 1—-MAP OF WIRRAL ELECTRIFIED AND OTHER LINES 


which was to be the last to leave Birkenhead Park 
for West Kirby. The party subsequently returned 
from Kirby to Liverpool in a through electric train, 
thus formally establishing the new service. 

Carried out by the L.M.S. Railway under the 
Government loan guarantee schemes of the Railways 
(Agreement) Act, 1935, the Wirral electrification 
marks an important development in the progress of 
Merseyside transport. The electrification covers 





Lines. 
I. 


24 single-track miles, embracing, as shown in the 
map, Fig. 1, the lines from West Kirby and New 
Brighton to Birkenhead Park, where extensive re- 
modelling of the lay-out has been necessary in order 
to enable through running to and from the Mersey 
Railway system. Faster and more frequent services 
are being provided throughout the day for travellers 
between Wirral district and Liverpool. Through 





services are being worked between West Kirby and 
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Liverpool Central, Low Level, .and between New 
Brighton and Liverpool Central, Low Level, at ten 
minutes’ intervals during the morning and evening 
rush hours and also for a short period at mid-day, 
giving a five minutes’ frequency between Birkenhead 
North and Liverpool. During the slack hours a 
fifteen minutes’ service is being provided on both the’ 
West Kirby and New Brighton lines, giving a seven 


North and Liverpool Central. The provision of 
through services between the Wirral peninsula and 
Liverpool, by the elimination of the change-over from 
steam to electric or vice versé at Birkenhead Park, is 
an outstanding benefit of electrification. 

In addition to residential facilities, New Brighton, 
Wallasey, West Kirby, and Hoylake attract a con- 
siderable amount of holiday. and day pleasure traffic, 
which is capable of further development. Under 
electrification there is an increase of nearly 20 per 
cent. in the number of trains per day over the Wirral 
section, and nearly 50 per cent. increase in the number 
of services from the Wirral line to Liverpool vid 
Birkenhead Park. Furthermore, a standard timing 
of twenty-nine minutes (stopping at all stations 
between West Kirby and Liverpool) replaces the 
average steam-worked schedule of thirty-six minutes 
on that section. The journey from Liverpool to New 
Brighton will only occupy twenty minutes, as com 
pared with the previous average, under steam 
traction, of twenty-seven minutes. The lines -are 
worked at 650 volts D.C., and much expense has 
been saved by the adoption of this system over 
which the existing Mersey stock can be used with 
slight modification. 

In the preparation of the line for electrification a 
considerable amount of civil engineering work was 
necessary. By reason of the more intensive service to 
be run under electrification, it was necessary to 
extend one side of the Bidston triangle so that goods 
or passenger trains could be accommodated on it, 
and as the triangle is on an embankment, a consider- 
able amount of tipping had to be done and two 
culverts extended. To allow access to the new repair 
shop and carriage shed the culvert over the Birkett, 
near Birkenhead North, had to be extended. 

Normally the 105 lb. per yard flat-bottom positive 
conductor rail is in 60ft. lengths, and is bonded 
together by U-shaped copper bonds. The running 
rails are bonded with a similar bond of 0-166 
square inch cross section, and cross-welded bond- 
ing is provided at frequent intervals by stranded 
copper bonds of the same cross section. Mounted in 
the permanent way adjacent to the conductor rail 
are hook switches for isolating sections of the con- 
ductor rail. 

To enable the intensified services to be run certain 
alterations and additions to the existing mechanical! 
signalling arrangements were necessary, and the 
remodelling of the triangle at Bidston and alterations 
at Birkenhead Park involved the rebuilding of signal- 
boxes. At Bidston one box has replaced two pre- 
viously in use. 

At the Liverpool Corporation’s Harrington-street 
sub-station, three-phase, 50-cycle current is trans- 
formed to 11 kV and transmitted by the Corporation 
by a cable to the company’s James-street sub-station, 
in which it is metered and provision made for the 
isolation of either of two feeders. From this sub- 
station it is conveyed by two 5800-yard, 0-25 square 
inch per phase feeders to the railway company’s 





and a-half minute service between Birkenhead 


sub-station at Birkenhead North.’4 Most of this lead- 
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covered and jute-served cable is laid on battens 
supported by brackets well up in the roof of the 
Mersey Tunnel. There is also a pilot cable comprising 
the pilots for the feeder protective relays, the pilots 
for transmitting the kW demand metered at James- 
street to a repeating instrument in the Birkenhead 
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Fic. 3—BIRKENHEAD NORTH SUB-STATION AND CONTROL ROOM 


North sub-station and telephone pairs for communica- 


————— Battery Distribution Board _ Contro/ Desk 


but there is more high-tension switchgear at Moreton 
and Birkenhead North, where the control room 
has been built as shown in Figs. 2 and 3. The 
arrangement of an unattended sub-station is shown 
in Fig. 4. The feeder system is protected by time- 
graded overload and earth leakage relays. 
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batteries with separate leads for closing, tripping, 
and indicating. At the Birkenhead North sub-station 
the rupturing capacity is 250 mVA and 150 mVA 
at the other sub-stations. The rupturing capacity 
was tested on the new B.S.S. cycle at full rating 
and at three lower ratings. The relay and kilowatt- 


Rectifier Transformer _ High Tension 

Switchgear 

\ Ancillary Services 
. / Transformer 





Are Rectifier Ancillary Services 


















As the Liverpool supply undertaking does not 





tion to the Mersey railway and Liverpool Corporation. | permit two feeders to be paralleled, alternate sub- 
For the most part the E.H.T. feeders, which were | stations are fed from alternate feeders with provision 
all supplied and erected by J. L. Eve Construction Co., | to bring all on to one feeder subject to the necessary 


Ltd., are of the overhead type, as shown on page 308, 
and consist of stranded copper conductors of 0-1 


interlocks. The form of sub-station adopted gives 
a direct route for the current through it, and as the 








Fic. 5--THREE-COACH TRAIN 


and 0-15 square inch section. The earth wire below 
the conductors is also of copper. Apart from where 
it was necessary to allow for a footpath at the side 
of the line for about 400 yards beyond Moreton 
station (shown on page 308), where Rutter poles 
are employed, double circuit poles are of the A type 
and single poles are used for single circuits. 

Owing to the exposed position of the circuits close 
to the sea, poles, ironwork, and insulators have 
factors of safety in excess of the Electricity Com- 
missioners’ requirements. The conductors were also 
erected at tensions rather lower than those specified. 
As damp and sea fogs occasionally occur in the district, 
the insulators, supplied by Steatite and Porcelain 
Products, Ltd., are of the anti-fog type. Generally 
speaking, the clearance between the nearest 
power wire and telegraph and telephone wires on 
the opposite side of the track is 35ft., but in some 
places it has been reduced to a minimum of 30ft. 

At four places the run of overhead con- 
struction has been broken by the introduction 
of a cable section on either side of signal posts 
so as to avoid obscuring the signals and also 
to give clearance to a man working on the posts. 
In this section of the route the pilots for the remote 
control of sub-stations and telephones were provided 
by the signal and telegraph department. A stump 
and batteh cable route at the Birkenhead Park 
station is shown on page 308. 

Glass bulb rectifier sub-stations convert the three- 
phase, 11-kV current into D.C., and the track is 
fed through high-speed breakers. An exterior view of 
the Moreton sub-station and views of rectifier cubicles, 
Hackbridge transformer A.C. sub-station switch- 
gear and high-speed D.C. breakers, are shown also 
on page 308. All the six sub-stations with the 
exception of those at Bidston and Birkenhead 
North, which have additional tracks to feed, are 
alike so far as conversion and D.C. distribution are 
concerned. At Meols, Hoylake, Bidston, and 
Wallasey the arrangement of high-tension switchgear 
and auxiliaries is exactly the same, and consists of 
an oil circuit breaker controlling the supply to the 
rectifier and a switch fuse controlling that to the 
ancillary service transformer. These four sub- 
. stations are virtually duplicates of one another 











sub-stations are long and narrow they fit conveniently 
into the sites available on the grass verges. 

The compound-filled, vertical isolation solenoid- 
operated high-tension switchgear, shown on page 
3U8, was supplied by Crompton Parkinson, Ltd., 
and is remotely controlled by means of 50-volt 
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Fic. 4—TYPICAL UNATTENDED Sus -STATION 


hour meters were manufactured by the Metropolitan. 
Vickers Electrical Company, and the latter are fitted 
with a contacting device so that by connecting a 
printometer instrument a record of the input to a 
rectifier over any desired period can be obtained. 

The glass bulb six-phase rectifiers supplied by the 
Hewittic Electric Company each have an output of 
600 kW in three bulbs. A fourth cubicle contains 
D.C, smoothing equipment. As the cubicles are 
interlocked with the rectifier oil switches access 
cannot be obtained to them unless the transformer 
oil switch is open. In the lower part of the cubicles 
the bus-bars are enclosed, and in the compartment 
in front of the bus-bars are Allen West tetrachloride 
fuses for protecting the anodes. 

Apart from the enclosure of the auxiliary 
switches, relays, and small contactors, the B.T.H. 
D.C. switchgear, consisting of high-speed breakers, 
does not present any special features. The 
solenoid-operated switches are held in by the 
main current. One breaker in each sub-station is 
arranged for closing off the track. 

From the control room, Fig. 2, at Birkenhead 
North, the sub-stations are controlled and indication 
given in the control room of the breaker positions. The 
formation of the railways requires two sets of pilots, 
one for Bidston and Wallasey sub-stations, and the 
other for the Moreton, Meols, and Hoylake sub- 
stations. In each case a spare pilot is provided with 
facilities for a change over. The pilots are con- 
tinuously proved, and an alarm is given if one 
becomes defective. The Automatic Telephone Com- 
pany was responsible for the remote control apparatus, 
the operating features of which do not_call for special 
comment, although it should be explained that the 
control of the D.C. breakers is arranged so that those 
at both ends of the track section may be closed 
simultaneously. The time required to perform an 
operation varies from three to ten seconds, including 
the time for the automatic check back without 
which no operation can be pertormed. The adoption 
of voice frequency metering has enabled one meter 
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reading to be obtained from each sub-station simul- 
taneously, and provision is made for obtaining the 
D.C. output of the rectifier in amperes, or its voltage 
or the voltage at the end of any track feeder, thus 
providing a useful check on the performance of D.C. 
isolation. 

An ancillary services B.T.H. transformer in each 
sub-station is supplied through a switch fuse with 
limiting resistances, and steps down the pressure 
to 420 volts. At Birkenhead North the rating of the 
transformer which also supplies the car shed and 
repair shop, is 100kVA, but at the other sub-stations 
these transformers are rated at 25 kVA, and, in 


obtained from Hoylake sub-station is used for the 
West Kirby to Moreton section, and that from 
Bidston for the New Brighton to Moreton and 
Birkenhead North section. The Birkenhead North 
to Birkenhead Park signal supply is provided by the 
Mersey Railway at Birkenhead Park. 

Comprising nineteen three-car sets, each consisting of 
a motor coach trailer and driving trailer (Figs. 5 and 7), 
the new rolling stock has been specially developed for 
electrification. The saloon coaches have air-con- 
trolled sliding doors. The Metropolitan-Cammell 
Carriage, Wagon and Finance Company built the motor 
coaches and the Birmingham Railway Carriage and 





single slotted link connected through pin joints to 
draw-bars pulling on rubber springs. As the centre 
coupling serves as a buffer when required, side buffers 
are provided between these coaches only. Skefko 
roller bearing axle-boxes are fitted to the motor 
bogies and Hoffmann boxes to the trailer bogies. 
Both these roller bearings are of the thrust bar oil- 
lubricated type. Braking is obtained by the Westing- 
house electro-pneumatic brake system, having a 
Westinghouse compressor on the underframe (Fig. 6). 
Current for the electrical control is obtained from the 
50-volt train system. 

For the supply of the electrical equipment for the 
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FiG. 7-ARRANGEMENT OF FIRST AND THIRD CLASS ROLLING STOCK 


addition to sub-station service, supply current for 
station lighting and signals. An English Electric 
switch fuse controls the L.T. output. Two similar 
transformers are installed at Leasowe and Wallasey 
Village, and except that they and their switch fuses 
are of the outdoor type, they are similar to the other 
transformers and supply station lighting at those 
places. 

A battery supplied by Britannia Batteries at each 
sub-station serves for tripping and closing remote 
controlled apparatus, and for emergency lighting. 
Westinghouse metal rectifiers are used for charging 
them, and the current is taken through English 
Electric fuses. 

Normal signal supplies are given at 240 volts, 
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Wagon Company the driving trailers. Some of the 
ordinary trailers were built by each company. The 
main dimensions of the coaches are :— 


Feet in. 
Centres of bogies ...... ... --. 41 9 Motor coach 
and D.T. car 
Centres of bogies .. ; .. 39 6 ... Trailercar 
All-bogie wheel base : 7 6 
Width over body AL 20 sabe 
Length over body... é .. 58 0 ... Motor coach 
and D.T. car 
Length over body... ... ... ... 56 0 Trailer car 
Height fromrailtotopofroof ... ll 4 


Weight of 3-car unit, tare includ- 
ing equipment saat cae eka 


.. 77 tons 
The coaches are of all-steel welded construction, 








built directly on the underframe with floors 





nineteen trai units, each comprising a motor coach, 
trailer coach, and driving trailer, the British Thomson- 
Houston Company, of Rugby, was responsible. 
Normally the make-up will consist of a double unit 
of six coaches. Collector shoes are provided on the 
motor coach and driving trailer, and the current 
supply to the trains is by way of the conductor rail 
operating at 650 volts. The equipment is made 
suitable, however, for use with either earthed running 
rail or a fourth rail insulated return. 

On each motor coach there are four traction motors, 
driving through spur gearing with a 63/16 ratio and 
with a one-hour rating of 135 H.P. and a continuous 
rating of 93 H.P. They are of cast steel, with 
box frames, roller armature bearings and _ sleeve- 
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FiG. 8—DIAGRAM OF MAIN POWER CIRCUITS AND TRAIN LINES 


a 


single phase frém the Hoylake and Bidston sub- 
stations. The feeders are run to the nearest signal-box 
where there is an automatic change-over contactor 
for changing over to an emergency supply in the 
event of the failure of the sub-station supply. 
Emergency supplies are brought from West Kirby 
and Wallasey Village respectively, and are obtained 
from the supply authority at those places. The supply 





corrugated sheet steel covered 
with induroleum. Special section Kuplus steel 
forms the underframes. Motor and trailer bogies 
are welded throughout and have 36in. diameter 
wheels. At the outer ends of the motor coach 
and driving trailer there are ‘“ buckeye” centre 
couplings, while the couplings between the indi- 
vidual coaches of a three-car unit consist of a 


of galvanised 





axle bearings and are self-ventilating with a bellows 
connection, enabling air to be drawn through ducts in 
each coach and a louvred opening in the coach side. 


All the equipments are designed for electro- 


pneumatic control by means of electro-magnetic 
contactors arranged in four groups, as shown in 
Fig. 8. 
switches, together with a double-element overload 


The line switch group contains two line 
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relay. Special contact tips and arcing horns are 
employed in conjunction with a “divided” are 
chute which enables very severe short-circuit con- 
ditions to be handled. On test a single switch success- 
fully interrupted an inductive load of 10,000 amperes 
at 600 volts. The main switch group contains eleven 
unit switches, one field tap relay, and the accelerating 
relay. 

The two motor switch groups each contain a 
reverser, four unit switches for field control, and the 
motor cut-out switch, by means of which either pair 
of motors can be isolated. Other items mounted on 
the underframe (Fig. 6) include main cast grid 
resistances, the earthing contactor case, a motor 
generator set, and isolating switch and fuse. The 
Westinghouse compressor supplies air for operating 
the control system, brakes, and door gear. 

For, coupling between units there are nineteen 
point plugs and sockets and nineteen core train 
cables for control and auxiliary purposes. To enable 
a motor coach to be removed readily from a three-car 
train plugs and sockets are provided for the control 
and auxiliary connections to the plain trailer. 
Between the plain trailer and driving trailer there are 
permanent couplers. Besides the train cables there 
is a positive bus line connecting the coaches in a three- 
ear unit. Positive collector shoes are fitted on both 
motor coach and driving trailer, the bus line permit- 
ting power to be taken from either end of the 
train. There is also a three-core power coupler 
between the coaches in a unit for providing lighting 
and heating for the train under control from the 
motor coach. Between the three separate car units 
there are no power connections, but at each end of 
such a unit there is a power receptacle to enable a 
shed plug to be used to supply power when the train 


is in the shed and out of contact with the conductor |. 


rail. Low voltage for the control of the electrical 
equipment, air brakes, and door gear is provided by 
a 1-kW motor generator set generating at 52 volts. 
For emergency control in the case of failure of 
this machine a battery is connected across it 
through a cut-out relay. An emergency light relay 
is also connected across the 600-volt supply, and in 
the event of a failure of this supply the emergency 
train lights are connected across the battery, which 
consists of thirty-six “‘ Nife ” alkaline cells in a steel 
cupboard shung from the motor coach underframe. 

The four motors are connected in pairs permanently 
paralleled, with series parallel control of the two 
pairs. Running notches are provided only for the 
full series and weak field positions. The master con- 
troller also has a “ shunting” notch for slow-speed 
running on the first series point. By means of a 
manually operated switch on each motor group a pair 
of defective motors may be cut out of circuit. Ona 
six-car train either equipment can also be cut out 
from any driver’s cab by push buttons, which operate 
nine-point control cut-out relays on each three- 
coach train. 

As the Wirral trains will be running over the Mersey 
Railway, on which the running rail return cannot be 
used owing to track signalling circuits, a negative 
shoe has been provided to operate on the Mersey 
fourth rail. When trains are running on the Wirral 
lines an earthing contact is closed and this connects 
the negative pole to the running rails so that the 
negative shoe is not in use. 

Positive lighting and heating and common negative 
return bus lines are provided on each three-car train. 
Lighting control is obtained by means of a latched 
contactor mounted in the driver’s cab on the motor 
coach and operated by “set” and ‘“trip”’ push 
buttons in the guard’s van. Heaters rated 
at 500 watts are series connected in pairs 
across the 600-volt supply. On each coach the 
heater consumption is 10 kW, the driver’s cabs 
and guard’s van each taking 1 kW. Control of 
the passenger compartment heaters is by means of a 
thermostat in the motor coach with alternative direct 
control from the driver’s control panel on the motor 
coach. Both lights and heaters in the driver’s cab 
and guard’s van are under independent control. 

G. D. Peters and Co., Ltd., of Slough, were respon- 
sible for the air door equipment. Air engines elec- 
trically controlled by the guards automatically 
operate all the sliding doors on either side of a three 
or six-car train, and there are also push buttons 
which can be used for opening the doors by passengers. 
By means of these push buttons passengers wishing 
to leave the trains at stations with light traffic can 
open individual doors when the circuit has been 
made for such operation by the guard, a scheme which 
prevents passengers in the train being unnecessarily 
exposed in inclement weather. Before the train 
departs the guard closes all doors that have been 
opened and cancels the local opening circuit. 


(To be continued.) 








A SHippine CENTENARY Exuipition.—In the April of 
1838 the little paddle steamer “Sirius” crossed the 
Atlantic Ocean under continuous steam power for the first 
time in history. To commemorate the centenary a special 
exhibition, entitled ‘‘ One Hundred Years of Transatlantic 
Steam Navigation,” has been assembled in the Science 
Museum, with a comprehensive series of models, to show 
in outline the history and development of the Atlantic 
Ferry since the advent of the steamship. 





An Eight Cylinder Aero Oil Pump 


Some days ago we had the opportunity to inspect 
a new pump invented by Air-Commodore J. A. Chamier, 
of R.A.D., Ltd., of Aldwych House, London, especially 
to meet the needs of aircraft. It is light in weight 
and has shown itself capable of delivering against 
pressures as high as 1250 lb. per square inch. The model 
we examined was made by British Metallic Packings 
Company (1933), Ltd., of Sidcup, Kent. The design is 
based upon a well-known form of right-angled drive and 
is shown by an accompanying drawing. There are two 
cylinder blocks A mounted in bearings with their axes 
at right angles and so arranged that they can be rotated 
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fact that the flow in any passage is always in the same 
direction, It is hoped that it will be possible to make use 
of the discovery by constructing a smaller and conse- 
quently lighter pump for the same output as that which 
we saw under test, which weighs 17 lb. for an output of 
122 gallons per hour. The pump which we inspected had 
recently completed successfully a very severe Air Ministry 
test, the particulars of which, as supplied to us by the 
manufacturers, are given below. We understand that 
these results await Air Ministry confirmation, 

Calibration Test.—Speed, 2250 r.p.m.; delivery pressure, 
1000 lb. per square inch ; fluid, oil to Air Ministry specifi- 
cation D.T.D. 44.B.; fluid temperature, 55 deg. Cent.; 
suction lift, 6in.; output, 122 gallons per hour; horse- 
power consumed, 1-5. 

Endurance Test.—The pump completed 


110 hours’ 
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SECTION A.A. 


SECTIONS THROUGH EIGHT CYLINDER PuMP 


by a common worm B. Axially along each block four 
** cylinders ” are bored, as shown in the right-hand section. 
Right-angled plungers C fit into the cylinders, and as a 
result of the rotation of the blocks they are constrained 
to reciprocate relatively to the cylinders. Use is made of 
the rotation of the cylinder blocks to control the entry 
and discharge of the fluid to the cylinders. Each block 
has an extension D, which has four ports communicating 
with the respective cylinders. These parts rotate within 
the fixed part of the body of the pump, in which are formed 
annular passages communicating with the suction and 
delivery pipes to which the ports open alternately by 
reason of the rotation. 

The main body of the pump is made of light alloy to 
suit aircraft requirements, the plungers are of steel, and 
the eylinder blocks, which are formed solid with the worm 

















EIGHT CYLINDER ENGINE 


wheels of phosphor bronze. Each cylinder block is carried 
in one plain bearing and one roller bearing, and the design is 
such that no side thrusts from the worm react on the 
working surfaces of the casing head. The very fine clear- 
ances which are relied upon to prevent leakage can there- 
fore the more easily be maintained for lengthy periods. 
Nor, though a cursory glance might suggest that the 
plungers were heavily strained in the outer position, does 
mathematical investigation show that large contact 
pressures between the plungers and cylinders exist. Wear 
from this cause is to some extent made more even by the 
relative rotation of pistons and cylinders. When in use 
the pump is so arranged that the cylinders hang down- 
wards so that the worm gearing and all working parts run 
in a bath of oil. Oil leakage past the pistons is returned to 
the suction side from-the connection E. The design is 
claimed to have a number of advantages, not the least of 
which are the small number of parts, resulting in ease and 
cheapness of manufacture and the simplicity of the action. 
The worm is designed to be driven directly by the aero- 
engine to which the pump is connected, and the reduction 
is such that the blocks rotate at 325 r.p.m. That figure 
was adopted because it gave a piston speed in accordance 
with present-day practice in reciprocating pumping 
machinery. It has been found by experiment, however, 
that the speed can safely be raised to 700 r.p.m. without 
diminishing the volumetric output, indicating that the 
fluid will “follow up” the plungers in this pump 
under considerably higher piston speeds than those usually 
adopted. The effect is believed to result from the very 
even flow in the suction and discharge pipes and the 





running consisting of eleven periods of ten hours each at 
2250 r.p.m. During the first half-hour of each hour the 
pump circulated fluid, for the first twenty-five minutes in 
the last half-hour of each hour, the delivery pressure was 
maintained at 1000 1b. per square inch, and for the last 
five minutes of each hour the delivery pressure was main- 
tained at 1250 lb. per square inch. 

High-speed Test.—The pump ran for thirty minutes at 
3250 r.p.m. circulating fluid ; five times during this period 
the delivery pressure was maintained for one minute at 
1000 Ib. per square inch, and at the conclusion of each such 
minute period the delivery pressure was momentarily 
raised to 1250 lb. per square inch, 

Check Calibration Test.—After the endurance and high- 
speed tests the quantity delivered under the same con- 
ditions as in the first calibration test was checked and was 
found to have decreased by 1-6 per cent. 

Dimensional Check.—After the whole of the above 
tests had been completed the average wear proved to be 
0-003in. and no parts showed signs of excessive wear. 

Throughout the above tests the pump functioned satis- 
factorily and no adjustments of any description were made. 
It is noteworthy that the oil—D.T.D44B.—has few 
lubricating properties. 

It is the intention of the inventor of this pump to 
endeavour to develop an aero-engine operating on the 
same principle, and the experimental model illustrated by 
an accompanying half-tone engraving has already been 
made and a number of test runs have given, we understand, 
promising results. The construction is very similar to 
that of the pump, but the unit is very much larger. The 
cylinders are air cooled and it is notable that the cooling 
fins are arranged axially and not radially. The air is 
circulated by a fan and passes through the inside of the 
cylinder block as well as around the outside. The R.A.D. 
contraflow system of temperature control is employed, 
whereby the cold air is directed first on to the coolest part 
of the cylinder and leaves it at the hottest part. The engine 
has a capacity of 5-5 litres and runs on the two-stroke 
cycle. The following table gives some further particulars : 


Diameter of cylinders ... 3hin. 

Stroke ee 5hin. 

Ripa. <6... 1500 

Estimated H.P. ... . 150 

Estimated M.E.P. - 130 lb. per square inch 
Compression ratio 5 to l 








New Engines for the Bank of 
England. 


SEVERAL years ago, when the new Bank of England 
building in Threadneedle-street, London, was in the 
early stages of construction, Harland and Woiff, Ltd., 
of Belfast, installed two 40-kW pilot lighting sets, two 
engine-driven compressors, one motor-driven compressor, 
together with auxiliary equipment and exhaust pipes 
which would later be required for the main generators. 
Each of the pilot sets is mounted on a concrete block 
supported by screw jacks and insulated from the floor of 
the building by absorbent material. 

The first part of the main generating station, compris 
ing four 300-kW oil engmes, manufactured by Davey, 
Paxman and Co., Ltd., was installed some years ago, in 
conjunction with the electrical contractors, Drake and 
Gorham, Ltd., and carried the whole load of the partially 
rebuilt Bank with successful results. These engines will 
form part of the permanent station. The installation of 
additional] main oil generating sets, illustrated by an accom- 
panying engraving, work on which was commenced last 
year, has now been completed, and for some time past 
these generators have been working on the Bank load. 
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‘There are five Harland and Wolff sets in all, each develop- 
ing 520 kW D.C., or a total of 2600 kW. Each generator 
is driven by a Harland-B & W. eight-cylinder four-stroke 
cycle oil engine of the trunk piston monobloc type running 
at 270 r.p.m. Each of the engines has also been tested at 
the makers’ works at 300 r.p.m. to enable the generators 
to develop a higher voltage should this be considered 
desirable later. The necessary auxiliaries, such as lubricat- 
ing oil pumps, lubricating oil coolers, and fuel booster 
pumps, are driven off the engines themselves. The jacket 





Geared Electric Headstock Capstan 
Lathe. 


In the accompanying engraving we illustrate the 
No. 4S E capstan lathe with geared electric headstock, 
made by Alfred Herbert, Ltd., of Coventry. This lathe 
is a development of the well-known Herbert No. 4 capstan 
lathe, whereby the geared electric headstock is claimed to 





520-KW O1L ENGINE AND GENERATOR SET AT THE BANK OF ENGLAND 


cooling water is circulated by motor-driven pumps, 
which form part of the heating system of the building. 
All working parts of the engines, including the valve gear, 
are totally enclosed, giving the engines a very neat and 
compact appearance. The top covers giving access to 
the valve gear are hinged in such a way as to give imme- 
diate and easy access to the cylinder tops and valve gear. 

The electric generators are of the firm’s own design 
and manufacture, and the temperature rise and current 
density were taken at values lower than those usually 
adopted in commercial work, in order to ensure a long 
reliable life. The engines are fitted with specially heavy 
fly-wheels, in order to obtain a high degree of regularity. 
An intermediate bearing is provided between the fly- 
wheel and the generator of each set. Each set is founded 
on a heavily reinforced concrete block, which, in turn, is 
carried by screw jacks resting upon springs and absorbent 
material. Each exhausts through a Clarkson waste heat 
boiler to common exhaust mains and silencers, and thence 
to the main chimney of the building. The exhaust mani- 
folds and overhead pipes, as well as the Clarkson boilers 
themselves, are heavily lagged and cleaded with sheet 
aluminium. Water from the Bank’s heating system is 
circulated through the cylinder jackets of the engines and 
subsequently through the waste heat boilers, and thence 
back to the heating system, so effecting an economy in fuel. 

The work was carried out to the designs and specifica- 
tions of the Bank’s consulting engineer, Dr. Oscar Faber, 
M. Inst. C.E. 








BRAKE TESTING.—We have received from Tapley and 
Co., of Belvidere Works, Totton, Southampton, a 
pamphlet giving brief particulars of the regulations regard- 
ing brakes on motor vehicles in various countries and the 
methods adopted for testing such brakes. The firm has 
had special opportunities for studying such matters, as 
it manufactures the Tapley meters which measure 
deceleration and are used abroad as well as in this country. 
While it is natural that the pamphlet should be mainly 
concerned with those countries in which the firm’s products 
are used, the fact does not detract from its interest. The 
pamphlet is obtainable by anyone sufficiently interested 
to write to Tapley and Co. for it. 


INSTITUTE OF Metats.—The annual dinner and dance 
of the Institute of Metals was held on Wednesday, March 
9th, at Grosvenor House, Park-lane, London. The toast 
of ‘‘ The Institute” was proposed by Lord Riverdale, 
who, after referring to the great loss suffered by the 
country by the death of Lord Rutherford, spoke of the 
difficulty of making the results of research reach the people 
who needed them. Dr. Desch, the President, in reply, 
took up the same theme. The system of research associa- 
tions peculiar to Britain was very successful and appre- 
ciation of the value of research was growing. The quality 
of the work done was high. But the difficulty was to 
bring home the results of researches to those to whom 
they would be useful. There was no need for technical 
jargon in publishing results. That jargon needed to be 
translated if the work was to be of use to the practical 
man. He also referred to the co-operation of the Iron 
and Steel Institute, and mentioned the fact that the two 
bodies had combined to obtain jointly a central building, 
formerly the American Embassy, as headquarters. The 
toast of “ The Guests and Kindred Societies ’’ was pro- 
posed by Lieut.-General Sir Ronald Charles, and the Earl 
of Dudley and Dr. W. L. Bragg made suitable replies. 





give instantaneous and effortless speed control, starting, 
stopping, and reversing. The high speeds at which the 
spindle can be run make the machine suitable for fine 
turning and boring, and, furthermore, since it has a gear- 
less drive, it is very suitable for diamond turning, it being 
stated that teeth and chatter marks are not produced 
when used for this purpose. 

The lathe is supplied in different forms to suit the 
varied work for which such a lathe is used—with simple 
hand feeds to the saddle or with a saddle having auto- 





can be brought quickly to rest from any speed by momen- 
tarily bringing the lever into the “ reverse”’ position. 
The electrical circuit is automatically broken should an 
excessive overload take place, while other features include 
the interconnection of the main switch and the cover of 
the starter and the use of an interlocking motion in the 
switch, whereby the circuit is broken when making speed 
changes. Cooling is effected by means of a fan mounted on 
the spindle, with openings in the end covers which are 
protected against the entry of chips. 

Case-hardened and flanged, so that chucks or fixtures 
can be bolted thereto, the spindle is mounted on two large 
parallel roller bearings, with two opposed double-purpose 
ball bearings for taking the thrust in both directions, and 
also part of the radial load. Both the inner and outer 
races of these bearings are clamped. 

Hight changes of reversible feed to the capstan slide, 
and, when required, to the saddle, are obtained by means 
of sliding gears actuated by means of a pilot wheel and 
lever on the feed box. A dial on the pilot wheel shaft has 
the feeds marked on it in easily read figures. Reversal of 
feeds is obtained through a separate lever on the feed box. 
An oil bath, from which gears, bearings, and other parts 
are lubricated, is formed by the bottom portion of the 
feed box. 

As mentioned above, the saddle can be supplied with 
hand or automatic feeds. A longitudinal feed hand wheel, 
with an indicator, enables length dimensions to be turned 
within fine limits. Stops for the longitudinal motion are 
carried on a hexagon bar on the front of the bed, and are 
indexed by a hand wheel. The steel cross slide carries a 
square turret at the front and a tool post at the back. The 
stops for the transverse motion are carried on a bar at the 
right-hand side of the saddle, with a hinged cover arranged 
for their protection. 

An automatic lubrication system is applied to the feed 
box and both aprons, while the headstock reduction gear- 
ing is lubricated from an oil reservoir. A patented system 
of oiling from a central reservoir lubricates the bearing 
surfaces of the cross slide and saddle and the mechanism 
therein. A similar arrangement is provided for the capstan 
slide. 

When the lathe is furnished with a chasing motion the 
chasing box is bolted to the top of the feed box and driven 
by a train of gears from the main spindle. The movement 
of a small lever on the gear case disengages the spindle gear 
for work not required to be chased. The ratio between 
spindle and leader speeds can be varied by means of a 
lever on the chasing box, thus enabling each leader to be 
used for chasing threads, of which the pitches bear a ratio 
to that of the leader of 1 to 4, 1 to 2, and ltol. Thusa 
four per inch leader can be used for chasing sixteen, eight, 
or four threads per inch. The leader is reversible, so that 
right-hand or left-hand threads can be cut. In order 
to obtain a quick withdrawal when chasing the tool and 
leader nut are operated by one lever. 

An improved form of capstan slide is fitted, wherein 
the upper slide covers and protects the lower slide in all 
positions of traverse. Geared to rotate with the capstan 
is a hexagon stop bar, which carries self-selecting stops to 
trip the feed and act as dead stops. The slide has a 
graduated scale with an adjustable pointer and the pilot 
wheel is furnished with an accurate indicator. When not 
required, the automatic rotation motion of the capstan 
can be disconnected. 

















GEARED ELECTRIC HEADSTOCK CAPSTAN LATHE 


matic sliding or surfacing feeds, or both, and any form of 
saddle can be fitted with a chasing motion. 

Fitted with diagonal bracing ribs, the bed is rigid and 
supported on three points. Covers which are in actual 
contact with the ways completely protect them from the 
effect of dirt and chips, also serving to retain and distribute 
lubricant. 

A 3 H.P. four-speed squirrel-cage induction motor, the 
rotor of which is mounted on the lathe spindle, forms the 
headstock. Eight spindle speeds forward and reverse— 
four geared, ranging from 125 to 375 r.p.m., and four 
ungeared, 500 to 1500 r.p.m.—are available, through the 
agency of a reduction gear mounted at the rear end of the 
headstock, operated by means of a lever with two positions. 
Electrical speed changes are made by a lever-operated 
switch mounted on top of the headstock. There is fitted 
a speed dial marked with easily read figures. Starting, 
stopping, and reversing are effected by a drum switch 
with a lever on the front of the headstock and the spindle 





The usual accessories can be supplied with the machine, 
including concentric, independent, or air-operated chucks, 
coolant pump, chuck guards, and taper-turning attach- 
ments. When the lathe is fitted with a chasing motion, 
the last-named accessory enables taper threads to be 
chased: 

The following table gives the leading particulars of the 
machine : 


Maximum swing over bed L6jin. 

Maximum swing over cross slide 8in. 

Diameter of hole in spindle lfin. 

Working stroke of capstan 9}in. 

Spindle speeds: Ungeared ... 500, 750, 1000, 1500 
r.p.m. 

Geared 125, 187, 250, 375 

r.p.m. 

Horse-power of motor . 3 H.P. 
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Drying Asbestos Sheeting. 


THE process of drying asbestos sheeting after it has 
beem manufactured from the pulp requires more than 
ordinary care, as if the drying is forced too much the 
surface of the sheet becomes case-hardened and the 
drying of the core is checked on account of the lack of 
conductivity of the surface layer. As a consequence, 
radiant heat, or conduction, are of little value for the 
purpose. In the case of the stove or cabinet which we 
illustrate herewith, made by the Spooner Dryer and 





© 
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Sara and Co. for service on the South Devon Railway, a 
line which wandered southward from Exeter following the 
coast, and which has, since 1876, formed part of the Great 
Western system. 

Even at that period ‘ Tiny ” was a distinct departure 
from standard practice. Elsewhere, the horizontal boiler 
with side cylinders and connecting-rods driving on to 
cranked axles or direct on to wheels was in evidence, but 
this queer production of Messrs. Sara was virtually a four- 
wheeled flat truck, through the platform of which was 
fitted a vertical boiler, with vertical cylinders and motion 
standing beside it. The pistons worked on to a cranked 
shaft, which in its turn was geared to a driving axle. 








CABINET FOR DRYING WELDING RODS 


Engineermg Company, Ltd., of Lkley, Yorks, the diffi- 
culty is overcome by using convection to dissipate the 
moisture. 

The cabinet is made of a light steei structure filled in 
with detachable panels on to which asbestos is sprayed 
and finished with a coat of special cement to give a hard 
surface. In this way a chamber with a good heat insulat- 
ing characteristic is obtained. It is equipped with steam 
heating coils and a ventilating system, worked by fans, 
which provides an even draught throughout the interior 
from the inlet box at the bottom to the outlet at the top. 
There is also a connection to admit steam directly to the 


interior. In the early part of the drying process steam is 











CABINET FOR DRYING ASBESTOS SHEETING 


admitted by this connection to maintain the humidity 
at 100 per cent. until the charge is heated right through 
to the boiling point. The auxiliary steam is then turned 
off, but the heating coils kept on and the draught of warm 
air dries out the moisture from the boards. 

The second cabinet which we illustrate is used for drying 
welding rods after they have been coated with a fluxing 
paste, such as asbestos and silicon. The rods are placed 
in trays on a rack wagon and are wheeled into the cabinet 
for drying. Two wagons are provided, so that one may be 
charged while the other is drying out. 

Another use to which these cabinets have been put is 
the drying of iron wire after it has been quenched. Such 
a cabinet, measuring 8ft. long by 6ft. wide and about 
6ft. high, is capable of dealing with a ton of wire an hour. 








A Locomotive Relic.* 


A sHoR?T while ago the writer received an urgent request 
from a nephew for information about a strange locomotive 
he had seen on the platform at Newton Abbot while 
travelling into Devon for a holiday. The engine, of 
course, was the noted ‘‘ Tiny,” and as there may be others 
who are curious or would like some more information 
about this quaint relic, the following notes may be of 
interest. 


“ Tiny ” 
* From the Great Western Railway Magazine, March, 1938. 


was built at Plymouth in the year 1868 by 





The track wheels were coupled together by normal side 
rods and had a diameter of 3ft. 

The boiler was tubeless, but had a flue going right up 
the centre. It was 2ft. 84in. in diameter and stood 6ft. 3in. 
high. The fire-box was 4in. less in diameter, being 2ft. 4}in. 
This, however, allowed of a grate area of approximately 
31/,9 square feet. Water was stored in a tank that was 
built into the main frame, and coal was carried in a bunker 
(or rather bin) secured to one corner of the platform. The 
tank was capable of holding about 60 gallons of water. 

The chimney rose straight above the flue on the top of 
the boiler and the regulator was situated in the main 
steam pipe immediately over the cylinders. All these 
details are still intact and can be studied from ‘“ Tiny ” 
herself, as she stands on the down platform at Newton 
Abbot, but she now has a hand rail running round the 
outside of the main frame which, it seems possible, was 
not there when she left the makers. 

After delivery to the South Devon Railway this strange 
engine took up the duties of shunting, &c., at various 
depéts between Exeter and Plymouth. She continued with 
this sort of work for eight years, carrying out her duties 























“TINY '’-A LOCOMOTIVE RELIC 


well, with very little time off for breakdowns. ‘“ Tiny ” 
ran very smoothly, we are told, and mechanically was a 
very sound job. She was, of course, built to the broad 
gauge, which would account greatly for her steadiness in 
operation. 

‘Tiny ” became a well-known “ character ” in her part 
of the country, and although already bearing what might 
have been considered an appropriate title, she soon 
received the local nickname of ** The Coffee Pot,’ by which 
she was known throughout most of her working life. 

The engine did good work from the start and was still 
in service when the South Devon was taken over by the 
Great Western Railway. Great Western authorities, how- 
ever, apparently did not look with favour on “ Tiny,” 
and, despite the fact that she was still hale and hearty, 
ticketed her for scrapping at the earliest moment, and 
forthwith sent her to Newton Abbot yard to await her fate. 

But the end was not to be yet, for one of the engineers, 
noting the good condition of the quaint locomotive, 
decided to employ her in a stationary capacity, and with 
slight alterations “‘ Tiny *” was set to operate pumps in 
the boiler-house at Newton Abbot locomotive depét. 
This work she did for nearly fifty years, only being taken 
out of service in 1927. A period of work of this sort is 
almost a feat in itself, and speaks well for the sound work- 
manship and mechanical acumen of the period of her birth. 

Still, the engine was not for the scrap heap, as people 





had suddenly discovered that ‘ Tiny ’’ was really rather 
famous. She was a broad-gauger, in fact she was the only 
surviving broad-gauge locomotive in existence, and as 
such was chosen for special distinction. She was therefore 
mounted on a short length of 7ft. gauge track for perma 
nent exhibition at Newton Abbot passenger station, where 
she can now be seen. 

And so * Tiny’s ” good work continues, consisting now 
in providing historic interest for Great Western travellers 
and reminding us of a gauge that, had it won the great 
*“ gauge war,” would have revolutionised railway practice 

surely a dignified retirement for a long-lived, hard 
worked little engine. ae A 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 28. 2d. posi 
free, unless otherwise stated. 


STANDARD MARKINGS FOR SWITCHBOARDs. 


B.S.S. No. 158—1938. A British Standard Specifica 
tion for the marking of switchboards was issued in 1924, 
and has now been completely revised and reissued. The 
new edition makes provision for the marking of auxiliary 
wiring as well as for main conductors, while the colouring 
and marking for D.C. and A.C. systems has been clarified 
by being segregated instead of interleaved as was pre- 
viously the case. The diagrams have been altered to line 
up with B.S.S. 108—-1933, Graphical Symbols for Elec 
trical Engineering, and those indicating phase and pole 
markings are reproduced in colour. The method for th: 
preparation of diagrams has been considerably extended 
to indicate the relative positions of apparatus, particu 
larly in cases where two or more pieces of apparatus are 
fixed in the same place, one behind the other. This 
British Standard Marking and Arrangement applies to all 
types of bus-bars, main and auxiliary connections for 
switch gear and control panels for both A.C. and D.C. 
systems. 

Price 3s. 8d. post free. | 


EXTENDERS, DRIERS, AND VENETIAN RED 
FOR PAINTS. 


B.S.8. No. 255--1938, No. 331—1938, and No. 370 
1938. The publication for extenders includes four separate 
specifications for asbestine, barytes, blanc-fixe, and silica, 
and that for driers has specifications for both paste and 
liquid driers. These specifications have been grouped 
together in accordance with the policy of combining 
similar specifications in the hope that they will be more 
serviceable to industry in this form. Proposals for 
amendment to the specifications have been most carefully 
considered, and where it was considered desirable they 
have been modified. No technical modifications have been 
made to the specification for venetian red. 

Price, Nos. 255, 260, 281, in one volume, 3s. 8d. post 
free; Nos. 331, 332, in one volume, 2s. 2d. post free ; 
No. 370, 2s. 2d. post free. 


SIGNS AND LUMINOUS DISCHARGE 
TUBE INSTALLATIONS. 

B.S.S. No. 559—1938. Whilst the purview of this 
specification is comprehensive, it visualises further develop- 
ments, and will be found invaluable alike to manufacturers 
and users of electric signs. Standardisation of component 
parts is both economic to the electric sign contractor and 
the user, by greatly reducing the danger to life and risk 
of fire. 


ELECTRIC 


CAST IRON AND RIVETED STEEL BOLLERS. 

B.S.S. No. 779—1938 and No. 780—1938. The speci- 
fication for cast iron boilers is for boilers of over 5 square 
feet heating surface, the operating pressure being a maxi- 
mum of 15 Ib. per square inch in the case of steam boilers 
and 52 1b. per square inch in the case of the hot water 
boilers. Provisions are included relating to the strength 
and material of the boiler, and, in addition, sections have 
been included in regard to the safety of relief valves and 
other appliances required for efficient working. The speci 
fication for riveted steel boilers covers boilers for opera 
tion at a working pressure not exceeding 65 lb. per square 
inch, or a temperature not exceeding 212 deg. Fah. Pro 
visions relating to the material, design, and construction 
have been included, and, as in the standard for cast iron 
boilers, a section has been incorporated giving details of 
relief valves and other appliances. 


ELECTRODES FOR METAL AKC WELDING IN 
THE CONSTRUCTION OF SHIPS. 
B.S.8. No. 782--1938. The requirements of this 


specification are intended primarily to indicate the tests 
with which a particular class of electrode should compl) 
before it will be approved by the registration authorities 
as being suitable for use in metal arc welding in the con- 
struction of ships. It also provides, however, for periodical 
check tests to be made on electrodes that have been 
approved. The specification calls for tensile and bend 
tests on butt-welded joints and tensile tests on two forms 
of fillet weld test pieces. It also lays down tensile, bend 
and impact tests on all-welded metal test pieces. The 
requirements embodied in the specification are those which 
were originally prepared by the Board of Trade in collabo- 
ration with the classification societies. In response to 
representations made by the industry, these requirements 
have been adopted in this British Standard without 
modification. As a consequence, the forms of the test 
pieces to be used in one or two of the tests are not similar 
to the forms previously included in other British Standard 
Specifications. 
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Road Conditions Governing the 
Safety of Modern Traffic.* 


(Continued from page 276.) 


ROAD CONSTRUCTION. 
Howarp Humpureys, T.D., 


By C. L. 
M.I. Mech. E. 


M. Inst. C.E., 


‘TENDENCIES OF VEHICLE DESIGN AND RKoap 
NEVELOPMENT. 

It is not possible to consider future road design without 
first envisaging the probable tendencies of vehicles. Recent 
inquiries on a large scale in America‘ suggest that the 
average driver does not want excessive speed, but does 
want to drive at 60 m.p.h. without effort. It is also 
thought that any future passenger car will be able to 
negotiate a 10 per cent. gradient without effort. The limit 
has been reached, it is believed, in tire design from the 
point of view of road-holding qualities and a coefficient of 
friction of 0-6 between tire and road is regarded as a 
maximum. Sizes of cars will not alter much, though doors 
will remain low and will consequently affect the height of 
kerbs. Road clearance will not be reduced below 8in. 
There is talk of the separation, in some cases, of goods from 
passenger traffic, and there is a demand for high-speed 
highways. 

These views are not at all unfitted to be held in this 
country, though it is questionable whether a 10 per cent. 
gradient is desirable, except in cases of great engineering 
difficulty. There is a tendency in England for cars to 
become more powerful, for their build to be low, and for 
the motorist to wish to drive in comfort and without 
strain at a reasonable speed. 

In France the need for motor roads is not so great, for 
outside of the great towns the traffic density is relatively 
small, and France has long had her great Routes Nationales. 
By-passes around her cities will therefore serve her ends 
for some time to come. 

Mator roads, “ express highways,’’ as they are called 
in the United States of America, ‘‘ Autobahnen ”’ in Ger- 
many, or “* Autostrade ”’ in Italy, have, in the opinion of 
the author, come to stay. An American—Mr. 8. 
Crandell, M. Am. Soe. C.E.—says, as regards one which is 
actually in New York City :— 

** Some years ago my office was located in New York 

City at the lowest tip of Manhattan Island. Occasionally 

{ would ride uptown to 42nd-street with a colleague 

who frequently drove to and from the office. The time 

required never was less than 45 minutes and often was 
over an hour, yet the distance is less than four miles. 

Since those days the elevated express highway has been 

built along West-street. Last year I traversed the same 

distance, at the same hour of the day, in nine minutes. 

Furthermore, I was not a nervous wreck when I reached 

42nd-street, as I had invariably been on previous 


5 





occasions. 

This is direct evidence as to the utility of special motor 
roads for cities, and it is very necessary in a paper of this 
kind to remember that, much as one may tend to be 
deflected to consider problems of the open country, the 
problems of the city are as important. 

In 1905 Messrs. C. S. Meik and Walter Beer® stated in a 
paper read before the Society of Engineers :— 





‘“ In our opinion, which is confirmed by the evidence 
given before the Royal Commission on London Traftie, 
no sufficient or permanent improvement can, in face of 
the rapidly growing population be effected in the traffic 
conditions of London by further police control, local 
street widenings, and like measures. New main 
thoroughfares, combined with railways and tramways, 
are an imperative necessity. ...” 

They went on to recommend that : 

(1) Two new main thoroughfares, each 24 miles long 
should extend through London from side to side. 

(2) These thoroughfares should be constructed 
high-level streets in the central area for 31 miles out of 
48. 

(3) Fast motor traffic should have separate accom- 
modation. 

(4) There 
services. 

(5) The new thoroughfares should be located through 
the areas of less valuable property, and about three 
times the area of land required for the roads should be 
taken so that it could be resold to recoup a large part 
of the cost of construction. 


as 


should be subways for cables and all 


The authors went on to say that unless some such 
measures were taken traffic conditions by 1930 would, in 
Central London, be intolerable. They were true prophets. 

As to speeds on express highways, America visualises 
100 m.p.h. for passenger cars and 70 m.p.h. for trucks, i.e., 
lorries.?- Such: speeds are not necessary in a country of 
short distances such as the British Isles, and the popular 
speed on an autobahn appears to be 55 m.p.h. or there- 
abouts—a rate which is exceedingly comfortable. More- 
over, expensive experience has taught the ordinary German 
motorist that a touring car cannot stand being persistently 
driven “flat out”? without requiring a new engine at 
frequent intervals. Nor is the petrol bill at high speeds to 
be disregarded. So that this much experience has been 
gained in spite of the fact that the German autobahnen 
are designed for maximum speeds of 115 m.p.h. 

The motor road as laid out in Germany® has no pedes- 
trians, no cyclists, no advertisements, no cross roads, no 
buildings, and access to it for vehicles is at intervals of 
from 9 to 12 miles. In the result it is readily possible to 
keep up a high average speed without exceeding 50 to 





of 
by the 


* Extracts from papers presented at a joint meeting 
technical societies on March Ist, 1938, organised 
Institution of Automobile Engineers. 

*Civil Engineering. Annual Convention papers, Vol. 7, 
No. 10, October, 1937, page 683. 

5 Civil Engineering, Vol. 7, No. 10, October, 1937, page 691. 





§**Tho Improvement of London Traffic,” by C. S. Meik, 
M. Inst. C.E., and Walter Beer, Assoc, M. Inst. C.E., 1905, 


pages (i) and (ii). 
7“ Trans.,” Am. Soc. C.E., Vol. 63, No. 8, Part 2, page 1070. 

8 Preliminary report by the members of the Parliamentary 
Road Group on the German Roads Delegation on the subject 


55 m.p.h. and without fatigue. In the opinion of the 
author there is less tendency to somnolence (a danger 
which has often been quoted) than that which arises in 
England from the general fatigue and eyestrain which 
results from the constant effort which is needed to avoid 
other road users. 

The very words “ high-speed motor road” conjure up 
all forms of objection, of prejudice and of loose thinking, 
but until one has been built—why not one from London 
to Brighton or Dover ?—and given a fair trial, there will 
be no means of forming an equitable judgment upon this 
matter, for, as is so often said, foreign conditions are not 
English conditions. Used at the speed at which the 
modern touring car will cruise, such roads should be a 
blessing to the country, and should tend, if rightly designed, 
to cause the driver to do the safe thing. The author wishes 
to emphasise that it is the sense of irritation and frustra- 
tion engendered by the overcrowding of our roads which 
causes so many a senseless risk to be taken. 

There are other objections which are commonly put 
forward. That motor roads are ugly—this is entirely 
untrue if German roads be taken as a model. What can 
be more hideous than our arterial roads, disfigured as they 
are with every conceivable form of vulgar advertisement ? 


“* Another misconception is that the motor roads are 
hideous straight gashes across the landscape and dis- 
figurements of the countryside. On the contrary... . 
The German motor roads are instruments for preserving 
the beauties. of the countryside—not for destroying 
them.’ ® 


It is said that England is too small for such roads ; this 
is again a matter of degree. The width of road required 
for an American express highway is estimated at 300ft.; 
an autobahn can be accommodated in 100ft.; the widest 
width normally contemplated for an English arterial road 
is 140ft.,2° so that we already officially envisage the neces- 
sary acquisition of land without a qualm. 

Another objection is that the cost is alleged to be 
impossible. It is stated by the German authorities™ to 
be 700,000 marks per kilometre, or 1,120,000 marks per 
mile. At the ‘ pegged” rate of exchange this is £96,000 
per mile. At the registered mark rate £56,000 or less. 
Possibly the true cost is about £80,000 per mile, and a 
skeleton system of 2000 miles would thus cost £160,000,000. 


PROBLEMS OF DESIGN PEcULIAR TO CITIES. 


The streets of a great city are an intractable problem. 
They exist, their wholesale alteration would be expensive 
to a degree, and we are apt to be appalled by the mere 
figures of cost. But from a comprehensive plan much 
may be expected if it is carried out with steady determina- 
tion, and the plan which is now being prepared for Greater 
London will no doubt lay the foundation of better things. 

The chief need of most cities is a by-pass or a circular 
road around them, and some easy means of ingress and 
exit thereto. In the case of London and the very great 
cities the values of land are such that it is well to consider 
the possibilities of overhead and underground roads. The 
latter method introduces very difficult problems of 
entrance, exit, and ventilation, but the overhead road has 
already been used on a large scale, and, if, to take London 
as an example, such a road were to be constructed through 
the less valuable property from the point where the Barnet 
By-pass at present meets the Finchley-road across London 
southward to emerge at or about Lewisham, with a similar 
east-west road somewhere on a line north of Oxford-street, 
the easement of traffic conditions would be enormous. 
There are many difficulties to be overcome in such a sugges- 
tion, but has it ever been seriously investigated in the light 
of modern engineering practice and finance as a means of 
solving the problems of great cities ? It is perfectly certain 
that the safety of traffic will be enormously increased if 
to propaganda and education there is added room for a 
free flow, and unless this is done measures for the saving 
of life in cities can at best be but matters of detail design. 


CONCLUSION. 


It is the definite opinion of the author that a framework 
of motor roads adapted in their detailed characteristics 
for this country, but primarily designed for reasonably 
high-speed motor traffic, is necessary and should be begun. 
Trade and industry, which after all furnish much of the 
money, require that their traffic shall be carried, if they 
so desire, expeditiously by road. The business man can 
do more in a day by car than is possible by train except 
over long distances. The taxpayer may reasonably 
require that he shall be able to get to the seaside at week- 
ends without undue discomfort. In such a system lies 
the basis of the solution of our traffic problems. To allow 
traftic to crowd up until in sheer misery and self-defence 
it has to return to the railways is short-sighted policy. 
The ambition of the average citizen is to run a motor 
vehicle and not to hire a share in a railway train. 

Performance lags so terribly in this country. The 
Brentford loop road, i.e., the Great West Road, was 
recommended by the Metropolis Road Board in 1837." 
It was opened by King George V on May 30th, 1925.1% 
It is a good policy to be just so far as possible to indi- 
viduals, but there are some matters, and road safety is 
one of them, in which it is the duty of Parliament to be as 
just as possible, but in any case to be effective. The “‘ first 
aim must be to protect the travelling public from injury, 
by doing everything ...to minimise the possibility of 
accidents.” 

It would seem to be suitable to quote again from a 
Report on the Road Fund’ ;— 

“The necessity for the creation of many of the by- 
pass roads now under construction has arisen from lack 
of foresight on the part of former generations, who have 
allowed the roads to be throttled by the erection of 





® The Times, October 7th, 1937, article by Lord Wolmer. 

10 Ministry of Transport, Memorandum on the Construction 
and Lay-out of Roads, No. 483, 1937, page 8. 

4 Preliminary report by members of the Parliamentary Road 
Group on the German Roads Delegation on the subject of their 
visit to Germany, November, 1937, page 11. 

12 Fourth Annual Report of the Road Board, 1914, page 9. 

‘8 Report on the Road Fund for the year 1924-25, page 16. 
4The Director-General of Roads to County Surveyors, 
June 4th, 1935 ; Report on the Road Fund for 1924-25, page 45. 





buildings unprovided with forecourts and insufficiently 
set back. This is an ever-present danger... .” 

‘** An excuse may be found for the lack of foresight 
shown by our forefathers in the impossibility of antici- 


pating the modern development of motor traffic. But 
if the present generation repeats their mistake it will be 
sinning against the light.’” 


There are two conclusions, upon policy as apart from 
design, with which the author wishes to close. 

First, the problems of the movement of highway traffic 
are increasingly tending to resemble those of railway 
traffic and to require the same species of guidance in the 
interests of safety ; and 

Secondly, as a speaker at the Institution of Civil Engi- 
neers said,!* it is “‘ difficult to believe that the demand for 
improved facilities (z.e., motor roads), from all road users 
could be resisted much longer in Great Britain.” 


ROAD ILLUMLNATION. 
By L. J. Davis, M.A., B.Sc., and G. S. Lucas, M.1.E.E.*7 


The total annual cost of providing and maintaining 
modern lighting may be taken on the average to be £300-— 
£400 per mile.1* This figure is small in comparison with the 
cost of the roads, and the vehicles using them, and it only 
seems logical that the main arterial roads, at least, should 
be equipped with efficient road lighting installations. 


FUNDAMENTAL PRINCIPLES OF Roap LiGHTING. 


The principles underlying the successful lighting of a 
road are very different from those governing other branches 
of illumination except, perhaps, certain inspection 
problems. For normal indoor lighting, for example, 
intensities of 10 to 20 foot-candles are used, the objects 
are close to the observer, and are distinghuished by colour 
and brightness contrast. To ensure a consistent standard 
of lighting the intensity of light falling on the object is 
specified, and this, together with some simple rules 
governing the positioning of the light source and its polar 
distribution are sufficient to meet most requirements. 

On a roadway with an efficient economically possible 
lighting installation the intensity is less than 1 foot- 
candle. The user of this light may be travelling at high 
speed, and it is essential if accidents are to be avoided that 
he be able to distinguish, without undue eyestrain, the 
course of the road and possible obstructions 100 to 200 
yards ahead. Clearly each lumen must be well used. 

Where the light intensity is low and the viewpoint is 
distant from the observer it is no longer possible to dis- 
criminate by colour differences, and only brightness 
contrasts are available. 

Fortunately, on a well-planned installation, objects at a 
distance are seen in silhouette against the bright back- 
ground of the road, and the contrasts thus provided are 
at a maximum and independent of colour differences. The 
brightness of a background depends upon the quantity of 
light reflected from it into the eyes of an observer. In 
road lighting, therefore, the important factor is not so 
much in the quantity of light reaching the road surface 
as the amount and direction of the light leaving the 
surface. 

The Ministry of Transport’s Committee, in their 
endeavour to make recommendations that would ensure a 
consistently high standard of road lighting, were faced 
with a very difficult problem. While for most lighting 
problems it is sufficient to specify the light reaching the 
object, in road lighting, owing to the peculiar viewpoini, 
the high incident angles of the light at the road surface, 
and the rapid change in the reflectivity of the road surface 
at these angles, the quantity of light reaching the road is 
in itself no criterion of the effectiveness of the lighting. 

A lighting installation of small light sources correcty 
placed with respect to the observer and the road can be 
more effective than an installation of larger units incor- 
rectly placed. 
or BricgHt BACKGROUNDS ON THE 


THE PRODUCTION 


Roap Surface: THe Ligutinc ENGINEER’s TASK. 

The lighting engineer’s task, namely, to illuminate roads 
for safe and convenient night travel, is briefly to provide 
the motorist with a “* bright *’ background stretching into 
the distance. This background must include any surface 
against which it is necessary to see an obstacle (or an 
object that might reasonably become an obstacle) and 
must indicate the course and contour of the road. As in 
all lighting methods, the surface observed should be, if 
possible, the brightest, but not outstandingly the brightest, 
object in the field of vision. It is clear that the lighting 
engineer can be helped or hindered by the design and 
surface conditions of the road, by the nature of the 
vertical backgrounds, and by the economic conditions 
governing his lay-out. 

The fundamental surface that has to be rendered bright 
is that of the road itself. Vertical backgrounds at the 
sides of the roads—fences, houses, walls, hoardings, &¢.— 
present little difficulty as long as they are not too dark in 
colour, but the peculiar viewpoint of the road surface to 
an observer standing on the surface, and the high angles 
of incidence of the light from the lanterns, present an 
unusual problem in lighting as far as the horizontal back- 
ground is concerned. An observer on the road surface 
views the surface 100-200 yards ahead at very acute 
angles, and the light from the lantern produces bright 
areas very different from those seen at more normal 
angles. The light patch is T-shaped, starting from a point 
directly under the lamp and extending towards the 
observer. It should be noted that the position of the light 
patch is determined by the relative positions of the lamp, 
surface, and observer, and as the latter moves, so the light 
patch moves, the tail of the T keeping in line with the 
observer and the lamp. 

The size and shape of the bright area is determined by 
the conditions of the road surface, height of the’ light 
source, brightness of the source, &c., but by far the 
greatest factor is the road surface. The highiy reflecting 
surface of a wet road produces bright areas very long and 








16 Journal, Inst. C.E., No. 2, 1936-37, p. 205 
17 Of the Research Laboratory, British Thomson-Houston 


Company, Ltd., Rugby, England. 








of their visit to Germany, page 8. 





15 Report on the Road Fund, 1920-21, para. 44. 





18 This is quoted from the report. 
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narrow, and of high brightness, while matt surfaces 
produce broad areas of usually lower maximum bright- 
ness. The tendency for the road to become “ polished ” 
in use and when wet is an important consideration in 
road lighting. It should be noted that the bright area 
starts from a point under the lantern on matt roads, and 
on wet and highly polished surfaces from some point in 
front of the lantern. Very little light leaving the lantern 
in a direction away from the observer comes back to him 
from the road surface, hence the road beyond the lantern 
would appear dark, but for the other units ahead. The 
lighting engineer’s job is to ‘‘ patch the road surface ” 
with the * T” areas of light, so that for every normal 
position of an observer the road appears covered with 
light patches which coalesce, but do not overlap unneces- 
sarily. 

The correct positioning of the lantern is quite important. 
It, for example, the rows of lanterns are placed too far 
apart, dark areas appear down the centre of the road or 
if the rows are too near (excessive overhang) the road has 
a very bright centre with dark kerbs. Adequate lighting 
of such danger points as bends, cross roads, tee junctions, 
&c., depends almost entirely on the correct placing of 
lanterns at these points, and they should be sc placed that 
the bright areas fall, for an observer in the normal traffic 
lane, entirely across the danger point. On the bend the 
lanterns are placed on the outer radius so that the light 
patches fall on the road surface and not on the verge, as 
would be the case if the lanterns were placed on the inner 
radius. At cross roads or junctions the lanterns are placed 
overhanging the traffic lane beyond the road junction, so 
that the patch of light falls across the road entry. Other 
arrangements are fairly obvious when it is remembered 
that the road is being “‘ patched ” with bright areas that 
are in a line with the observer and the light source. 

Since the bright areas start at a point under the lantern, 
the light distribution of the lantern must be such that 
light is thrown at least to the base of the next lantern in 
the same traffic lane, and so the light distribution is closely 
related to the lantern spacing. With a staggered arrange- 
ment of lanterns, and a spacing of 150ft., the lantern 
distribution must be such that light is thrown at least 
300ft. along the road in either direction, i.e., the light is 
radiated up to angles of about 86 deg. Some lanterns 
(which may be called ** cut-off” fittings) limit the distri- 
bution to 70 deg., and these should be spaced at distances 
not exceeding 90ft. to 100ft., if dark areas are not to appear 
between the light sources. 

The angles of distribution of light between 70 deg. and 
90 deg. are thus very important to a lighting engineer. 
By increasing the angle 16 deg. from 70 deg. to 86 deg. the 
length of the bright area on the road is increased approxi- 
mately four times, but this advantage is offset to some 
extent by the increased light reaching the observer direct 
from the light source and causing glare. Criticism was 
sometimes levelled against widely spaced units of early 
design on this account. In more recent lanterns, however, 
great care is taken with the light distribution at the 
critical angles to ensure the optimum conditions of visi- 
bility and the minimum glare. Typical characteristics 
for a “‘ controlled cut-off *’ type of lantern are shown in 
the engraving. The polar diagram at the top shows the 
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light output from 0 deg. to 86 deg., with the distribution 
between 70 deg. and 90 deg., carefully controlled to give 
the minimum glare consistent with the necessary light 
on the road for even road brightness. The lower diagram 
shows the isofoot candle distribution on the road surface 
when the lantern is mounted 25ft. above the road. The 
spread is sufficiently wide to ensure complete coverage of 
the road from all viewpoints, making due allowance for 
bends in the roads, &c. 

It would at first sight appear that “‘ cut-off”’ fittings 
closely spaced would eliminate glare from all lanterns 
ahead of the observer, and thus result in optimum visi- 
bility. It is true that for certain positions of a stationary 
observer direct glare is absent, but as the observer moves 
along the road each successive lantern produces glare at 
some angle, which results in what may be termed “ repeti- 
tive’ glare. There are sound arguments for supposing 
that a certain amount of direct light from widely spaced 
units is less distracting than repetitive glare. 

Opinion is still divided as to which of the two methods 
results in the better lighting, but having due regard for 
the economic side of the question, it is the author’s view 
that the use of efficient light sources in directional fittings 
at wide spacings results in a better standard of lighting 
than an installation of the same cost comprised of closely 
spaced “‘ cut-off ’’ fittings. 








ConcrETE Expansion Joints.—The expansion joints 
of practically all the structures on the recently con- 
structed Express Highway, St. Louis, Missouri, have been 
made of pre-moulded sponge rubber. The use of sponge 
rubber is said to eliminate the extrusion of filler material 
from the joints as the concrete expands. Each joint is 
designed to allow for 50 per cent. compression in the 
rubber. Thin copper sheets protect the joints from 
moisture. 





Durban’s New Water Scheme. 





DurRBAN’s biggest engineering undertaking, the 
£1,750,000 Umgeni water conservancy scheme, which will 
supply the city with an additional 20,000,000 gallons 
of pure water daily, has now been entered upon, and 
the inauguration ceremony took place on December 8th. 
When completed it will relieve the city of any thoughts of 
water extension schemes for another fifty years. Although 
Durban was incorporated as a municipality in 1854, it was 
dependent upon wells until 1887, when the Umbilo River 
gravitation scheme, put in hand in 1884, was completed. 
It was soon necessary to augment the supply, and in 1890 
powers were granted to obtain a supply -from the Umlaas 
River. In.1905 the Umbilo River scheme, which had 
had its headworks severely damaged by floods, was 
abandoned. By that time the Camperdown dam on the 
Umlaas River and also other works lower down were con- 
structed. A second dam at Camperdown was authorised 





cutting will be LOOft. wide at the base, 1300ft. in length, 
and 85ft. deep at the crest of the neck. Across this great 
cutting a span of mechanically controlled flood gates will 
be built. These gates are designed to provide for the by- 
passage of floods of the greater magnitude away from the 
dam itself. On the superstructure of these gates a road 
will be constructed leading to the main road across the 
dam wall. 

The weir at the head of the impounding reservoir which 
will control the flow into either the reservoir or through 
the diversion cutting will be approximately 1000ft. in 
length, with a spillway about 35ft. above the river bed and 
700ft. in length. Apparatus for recording the amount of 
water flowing into the dam or through the diversion cutting 
will be installed at this weir. The water in the reservoir 
will be fed to the sedimentation basins through a series 
of outlet pipes fixed at different levels in a valve chamber 
controlled mechanically from a valve tower. From the 
sedimentation tanks the water will start its 32-mile 
journey to the city through the aqueduct system. There 
will be four tunnels on the aqueduct pipe line, the tunnels 





PROPOSED UMGEN!I RESERVOIR FOR DURBAN’S WATER SCHEME 


and a high-level supply established. The latter was com- 
pleted in 1912, but the construction of the second dam was 
abandoned, as excavation proved that the foundations 
would not be satisfactory. 

In 1919 investigations were instituted for a new water 
scheme, and these led to the adoption of the Shongweni 
scheme, also on the Umlaas River, and this was completed 
in 1927. In 1930 further investigation work for an addi- 
tional source of supply was begun, as it was realised that 
with the recurrence of droughts, the rapid development of 
trade and industries, and the abnormal increase in popula- 
tion, which would be brought about by the incorporation 
of large areas, so far outside the city boundaries, the supply 
available would be insufficient for the near future. As a 
result in 1931 the recommendation of the City and Water 
Engineer, Mr. Walter M. Campbell, that the Umgeni 
scheme should be proceeded with, was adopted, but it 
was only in 1937 that parliamentary sanction was obtained, 
and a tender of £24,825 for the excavation works involved 
in the diversion weir for the Umgeni reservoir was accepted. 
The new reservoir will have a capacity of 5,000,000,000 
gallons, nearly double that of the existing dams—about 
2,900,000,000 gallons. 

The site of the Umgeni scheme is ideal in that, owing 
to the double loop of the river, it will be possible to divert 
the whole of the flow in times of flood and thus exclude 
the silt-laden waters from the reservoir—a very important 
factor in the question of water conservancy in South 
Africa, where so many dams are rendered useless through 
silting. The Umgeni scheme, while providing in the first 
stage for a daily supply of 20,000,000 gallons, can be 
developed to at least 50,000,000. Durban’s average daily 
consumption during the last corporate year was 11,648,739 
gallons. The scheme was described in THE ENGINEER on 
March 26th, 1937, and the accompanying engraving is 
reproduced from that article. Additional information 
has now become available. 

Compared with other waterworks developments in the 
country, the Umgeni scheme occupies a favourable posi- 
tion. The scheme is estimated to cost £1,750,000 for a 
daily capacity of 20,000,000 gallons. Situated at the foot 
of Table Mountain (Natal), the Umgeni scheme is about 
20 miles from Maritzburg and 32 from Durban. A tempo- 
rary road from Maritzburg has already been cut and is in 
use by the engineers at the moment. The principal road 
to the scheme, however, is to cost nearly £53,000 and will 
be an all-weather, tarmacadam highway, from Harrison 
Flats through the Valley of the Thousand Hills, with 
curves of a limited radius and gradients of such dimen- 
sions as will enable the heavy dam construction machinery 
to be taken to the site. The dam wall is to be 1380ft. in 
length and the spillway will be 115ft. above the surface of 
the river. A roadway to carry a single traffic route will 
be constructed over the dam wall. With a capacity of 
5,000,000,000 gallons, the reservoir will have a length 
between the diversion weir and the dam wall of 3 miles, 
although, owing to the loop of the river, the direct distance 
across the ridge between the diversion weir and the dam 
will be only 1600ft. A remarkable engineering achieve- 
ment will be undertaken in the diversion works. They 
will be on a large scale, necessitating cutting through a 
neck connecting up the river from above the diversion 
works to a point about, 2000ft. below the dam. The 








having a total length of 1-24 miles. They will be designed 
to deal with the maximum discharge of 50,000,000 gallons 
a day and the siphons will have a daily capacity of 
20,000,000 gallons a day. A gauging weir built by the 
City Engineer to test the regular flow of the water has 
registered 40 million gallons of water as passing over the 
weir every day, even during the height of the drought 
period. 








TECHNOLOGICAL UNEMPLOYMENT. 


WE firmly believe, and Government statistics prove 
it to be so, that over the long run technological improve- 
ment creates better paying jobs for more people. But 
what about the short run? What is private industry 
going to do to bridge the gap for the man or men who 
temporarily are deprived of jobs because of machine 
improvement ? 

This question is particularly important in a period of 
recession, such as the present. During an upturn, when 
demand for skilled or semi-skilled labour is greater than 
the supply, the problem solves itself without much help. 

A young industrial engineer came to me recently with 
a personal problem. Said he: ‘My job seems to be 
that of getting rid of men. Getting work done with a 
smaller number of people. And why should it be necessary 
to do that when the X.Y.Z. Corp.. for whom I work, 
has a satisfactory surplus and made a fair profit in the 
last quarter. Why cannot the company be content to 
go on as it has been doing and suspend technological 
improvement ?” 

I said to him: ‘* Suppose that the X.Y.Z. Corp, which 
has been in business for thirty years, had adopted that 
policy in the beginning. At that time it employed some 
fifty men. Do you think that it would now employ 5000 
men, as it does ?” 

Technological improvement created 4950 additional 
jobs in this one corporation. True enough, in the interim, 
perhaps 1000 men had to find other jobs, either within 
or outside of the company, being dislodged from their 
previous tasks by technological improvements. But 
3950 men found working opportunity that they would 
not have found otherwise. 

We cannot stop technological progress. But we must, 
if the private system of enterprise is to endure, soften 
the damaging effects of such progress upon the individual. 
And this is not a job for Government or private charity, 
but a responsibility of management. 

If we want to keep Government out of business, and 
most of us do, this is one of the problems that private 
management must solve. Particularly in times of depres- 
sion when the loss of a job may be equivalent to forcing 
the’ victim to become a dependent of Government.— 
Mr. Van Deventer in Iron Age. 








INDIAN Mine Disaster.—In an explosion at the 
Singareni coalfield in India on March 13th, forty-seven 
persons, including three Scotsmen, were killed. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities, 
A comprehensive list of the prices of materials mentioned below will 


f.o.b, steamer. 
The Steel Trade with Denmark. 


The imports of iron and steel materials into 
Denmark in 1936 amounted to 137-7 million kroner, 
of which the British share was 34-5 million kroner, 
practically the same as in the previous year. These 
figures are from the ‘“ Report on the Economic and 
Commercial Conditions in Denmark,” issued by. the 
Department of Overseas Trade, price Is. 6d. net. The 
details given of this trade between Great Britain and 
Denmark show that the Danish imports of pig iron, 
blooms, billets, and bars were lower in 1936 than in the 
previous year, whilst Germany’s share increased, the 
halance being shared between Sweden, Norway, Poland, 
and Russia. In the case of pig iron the imports in 1936 
in metric tons totalled 57,209 tons, compared with 52,966 
tons in the previous year. Of this quantity Great Britain 
supplied 13,483 tons, compared with 20,421 tons in 
1935, whilst Germany sent 27,156 tons against 17,874 tons 
in the previous year. The most remarkable increase, 
however, was in the imports from Russia, which rose 
from 200 tons in 1935 to 4366 tons in 1936. The imports 
of steel girders, channels, sections, and bars from Great 
Britain mereased in value from 2-3 million kroner in 
1935 to 2-9 million kroner in the following year. More 
than 90 per cent. of the imports of I and U-shaped girders 
were from Germany, the balance being from Belgium. 
Germany headed the list of suppliers of other structural 
steel with 144,321 tons, Great Britain coming next with 
117,177 tons, and Norway third with 12,752 tons. There 
was a decline in the imports of tin-plates from Britain 
in 1936, whilst imports from Germany increased. In 1935 
this country sent 13,388 tons of tin-plates which dropped 
to 10,307 tons in the following year, whilst German 
imports rose from 5515 tons in 1935 to 7728 tons in 1936. 
There was a slight increase in the imports of British 
ship plates in 1936 compared with those of the previous 
year. The total reached 53,154 tons, of which Great 
Britain sent 17,062 tons, the German share being 25,898 
tons. Belgium had approximately one-seventh of the 
trade, and Czechoslovakia secured the balance. 


British Iron and Steel Production. 

The production of pig iron in February is given 
in the British [ron and Steel Federation’s monthly state- 
ment as 155,700 tons of hematite, 383,700 tons of basic, 
121,700 tons of foundry, and 14,600 tons of forge iron, a 
total of 693,300 tons, compared with 761,100 tons in the 
previous month. Owing to the better supplies of steel- 
making and foundry iron which have become available 
from abroad and as a result of the record home operations, 
the number of furnaces in blast dropped from 130 at the 
end of January to 124 at the end of February. A furnace 
was blown out at the Shelton Iron, Steel and Coal Company, 
Ltd., Stoke-on-Trent, and one at Stewarts and Lloyds, 
Ltd., Corby, both for purposes of relining. The Renishaw 
fron Company, Ltd., near Sheffield, put one unit out of 
commission, two were blown out at the Stanton Iron- 
works Company, Ltd., near Nottingham, and one by G. and 
R. Thomas, Ltd., Bloxwich, Statis.; whilst the Shelton 
Iron, Steel and Coal Company, Ltd., started up a furnace 
which had previously been damped down, making a net 
decrease of six. Steel production continued at a high 
level and the daily rate of output exceeded that of January. 
The total of steel ingots and castings produced reached 
1,057,600 tons last month, compared with 1,081,400 tons 
in January. This is the first time in any year that the 
February output of steel has exceeded one million tons. 
The following table gives the monthly average over a 
period of years and the totals for the past six months :— 


Pig iron, Steel, 
tons. tons. 
1913—Monthly average 855,000 638,600 
1920 " ie 669,500 755,600 
1929 ve 5 632,400 803,000 
1934 = - 497,400 737,500 
1935 ‘a “ 535,300 821,600 
1936 ‘a a 643,500 . 982,100 
1937 “ 708,000... 1,080,300 
1937—Septembe: 726,600... 1,163,000 
October 769,600 ... 1,133,600 
November ... 762,300 . 1,178,300 
December 783,800 ... 1,103,800 
1938——January 761,100 . 1,081,400 
February : 693,300 . 1,057,600 


The Pig Iron Market. 

The principal feature of the pig iron market is 
the steady arrival of large quantities of foundry and 
basic pig iron from abroad. The imports of basic iron, 
of course, were arranged for by the British Tron and Steel 
Federation, and it would appear that the tonnages are 
somewhat in excess of present requirements, since instances 
have occurred in which works have found a difficulty 
in taking the supplies allocated to them. This congestion 
is, of course, only temporary and will right itself as the 
quantities are gradually absorbed. The home production 
of basic iron has been well maintained, and although the 
output for February was 383,700 tons compared with 
411,200 tons in January, the difference of 27,500 tons 
was accounted for by the shorter working month. It 
is possible, however, that outputs will be somewhat 
reduced in the future in order to relieve the congestion. 
The imports of foundry iron also have been on a heavy 
scale. These were arranged by consumers as the steel 
makers’ Federation does not exercise any control over 
the foundry iron department and the trade in pig iron 
is chiefly done through merchants. It is interesting to 
note, however, that similar conditions have developed 
in the branches of the pig iron trade controlled by the 
British Iron and Steel Federation and in those which are 
free to make their own arrangements. On the North- 
East Coast a good proportion of the current make is 
going into stock at the furnaces, as consumers are receiving 
such large tonnages of imported iron that they are unable 
to take the locally produced production, and it is as well 
that prices are pegged, otherwise it is probable that 


conditions improvement in the demand is not expected 
for a month or two, as consumers are covered by old 
purchases of home as well as foreign pig iron, the former 
consisting partly of Midland irons. The trade between 
the North-East Coast and Scotland in Cleveland iron 
also seems to be in a state of suspension for the time 
being. Practically no business has been transacted in 
Midland irons. Some blast-furnaces have been damped 
down, and it is reported that others may follow this course. 


Iron and Steel Exports. 
The exports of iron and steel and manufactures 

thereof in February, according to the Board of Trade 
Returns, totalled 156,730 tons, valued at £3,474,622. The 
following are details of the exports :— 














1937. 1938. 1938. 
Total. Jan. Feb. 
Tons. Tons. Tons. 
Pig iron: Total ... a 153,540 ... 11,520 = 7,499 
Forge and foundry .. 87,016... 8,403 ... 4,169 
Acid ... i ova sty tees 261 ... 338°: 3,330 
Basic sales! dee: ae® wane 573... a -—- 
Ferro-alloys... .. ew Aad 13,642 1,754 ; 414 
Sheet bars, bright steel bars, 
and wire rods ae 32,011 ... 1,441 om SOR 
Bars and rods, other kinds... 123,618 ... 9,593 ... 9,123 
Angles, shapes, and sections 76,454 .. 5,780 ... 6,103 
Girders, beams, joists, &c. ... 34,408 ... 3,013... 1,990 
Hoop and strip be snesd wee 57,902 .. 4,543 oe 3,918 
Plates and sheets, }in. and 
over: Total weed coo» ROR: >, DAORO..... ISSN 
South Africa 13,097 eee ee 1,082 
British India ae 13,156... 1,475... 1,878 
pO re eer 5,456. 620... 559 
Canada ore re 11,767 ‘ 365.—w.. 32 
Other British countries ... 30,984 4,138 - aes 
Denmark ... 32,235. 2,076... 621 
Holland Sth Sica as 32,685... 2,314 ... 3,000 
Plates and sheets under }in.: 
‘Tete... ~ds. oo) ose. SRS... as 6,687 
British India ad. 6,328 ... ae. * = 271 
pe ee ee 15,943 ... 1,247 .. 2,206 
Canada 17,512... i ae 560 
Mexico cae ic 10,530... - és 139 
Argentine Republic 68,710 .. 792 +... 41,858 
Galvanised sheets 224,489 10,190... 5,418 
Tinned plates... ... ... 438,054 35,885 31,194 
Tubes, pipes, and fittings : 
Cast : 
Up to 6in. diameter 60,800 ... 6,703 ... 3,084 
Over 6in. diameter 47,821 ... 8,876 ... 4,326 
Wrought 267,862 ... 18,673 ... 15,785 
Railway material : 
Steel rails, new... 155,896 . 9,428 ... 9.564 
Sleepers, fish-plates, and 
sole plates a pet 32,156... sé... ee 
Total, alliron and steel ... 2,576,033 ... 191,161 ... 156,730 


Imports of Iron and Steel. 

The following import figures are from the Board 
of Trade Returns. The total imports of iron and steel 
and manufactures thereof for February amounted to 
230,402 tons, valued at £2,124,653. Only the figures for 
the most important countries are given. 





1937. 1938. 1938- 

Total. Jan. Feb. 

Tons. Tons. Tons. 

Pig iron: Total ... 644,687 85,332 76,491 

British India ... 214,985 30,247 25,774 

Foreign countries 394,729 ... 55,085 ... 50,717 

Ferro-alloys gaat gam hs Re 77,994 ... 5,127 ... 6,050 
Blooms, billets, and slabs: 

Total ... ... ‘ ... 434,163 ... 94,800 ... 70,980 
British countries Ss $2670 .. 9,006 ... -7,510 
Sweden ‘ 2,253 ... 257 =~... 69 
Germany 43,055 ... 8,588 10,318 
Belgium 95,270 11,907 19,008 
France ent chew kint ne 17,651 ... 25,810 
Other foreign countries ... 70,079 46,509 ... 8,265 

Sheet bars ... «... -«.. 98,608 10,990 ... 5,779 
Wirerods ... ... 96,771 12,370 ... 4,370 
Otherbarsandrods ... ... 196,398 ... 27,898 ... 18,679 
Angles, shapes, and sections 72,605: .... 9,706 ... . 7,371 
Girders, beams, joists, &c.: 

Total Sah was edn 70,664 ... 10,881 ... 11,443 
Belgium 14,342 ... 632... 1,986 
France s eee tanh wee 35,660 7,593 ... 7,829 
Other foreign countries ... 20,662 2,756 ... 2,379 

Plates and sheets (not 
coated) ... Beet SA 49,742 ... 14,190 ... 7,615 
Wrought tubes Sg Tae SG «36 
Railway material... ... ... SiGGT «...,, £604..... Lew 
Bolts, nuts, and metal screws 8,672 ... 791 ... 1,092 
Total from countries : 
British India 215,215 30,258 25,774 
Canada 163,738 18,054 12,105 
Germany ... 133,572 ... 19,419 ... 18,098 
Sweden 105,136 ... 9,443 ... 7,424 
Holland S756. ..° “Fae... Se 
Belgium 528,121 60,656 ... 58,050 
Luxemburg 134,076 16.313 ... 9,902 
France... ... 316,540 59,067 ... 52,671 
United States ... 315,412 81,159 36,503 
Total, alliron and steel ... 2,039,463 . 308,735... 230,402 


Current Business. 

As a step in the reorganisation of the British 
locomotive building industry Kitson and Co., Ltd., of 
Leeds, will cease manufacturing locomotives, but will 
continue in business as engineers and ironfounders. R. and 
W. Hawthorn, Leslie and Co., Ltd., have secured a con- 
tract for a cargo steamer for Australian Steamships Pro- 
prietary, Ltd., Sydney. The North-Eastern Marine 
Engineering Company, Ltd., Wallsend, will supply the 
machinery. A factory which has been established at 
Aberdare by Aberdare Cables, Ltd., will probably com- 
mence production within a few weeks. Re-opened fifteen 
months ago, the Bryngwyn Steel Works at Gorseinnon, 
Glam., have been closed indefinitely. The largest private 
pavilion at the Empire Exhibition, Glasgow, is being 
built by William Beardmore and Co., Ltd., and Colvilles, 
Ltd. The Cwmfelin Tinplate Works, Swansea, belonging 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are 
be found on the next page. 


owing to the slackness in the tin-plate trade. The bar 
mills at the works were recently closed down. The Depart- 
ment of Overseas Trade announces that the following 
contracts are open for tender :—Cape Town Electricity 
Supply Commission: tubular steel electric light poles, 
pole fittings, and 6 miles of galvanised steel stay wire 
(Cape Town, March 23rd); Rand Water Board: steam 
turbine with condenser, multi-stage centrifugal pump, 
piping, &c. (London, March 25th); South African Rail- 
ways and Harbours Administration : quantities of nuts, 
bolts, set screws, washers and rivets (Johannesburg, 
March 28th); Public Works Department, Pretoria: two 
‘ fullway ” vertical discharge centrifugal sewage pumps 
and two drip-proof ventilated high starting torque squirrel- 
cage motors (South Africa, March 31st); Cairo, Ministry 
of Public Works : supply of electrical and pumping plant, 
travelling cranes, lorries, cables, &c., in connection with 
Holy City of Mecca water and electric power scheme 
(Cairo, April 2nd) ; South African Railways and Harbours 
Administration: one 42,000-gallon, one 20,000-gallon, 
and two 10,000-gallon pressed steel tanks; supply and 
delivery of quantities of flat mild steel (Johannesburg, 
April llth); mild steel angles, channels and sections 
(Johannesburg, April 25th); portable steam boiler with 
steel fire-box, complete with water tanks, coal bunker, &c., 
mounted on all-steel four-wheeled underframe, 3ft. 6in. 
gauge (Johannesburg, May 2nd). 


Copper and Tin. 


International and political events have, naturally, 
disturbed the copper market and at first there was a 
tendency for prices to recede. On the whole, however, the 
electrolytic copper market showed considerable resistance 
to adverse influences. Buying was resumed on a fairly 
good scale early this week and has been well maintained. 
Sentiment was further improved by the announcement of 
the acceleration of the rearmament plans, which naturally 
led to the belief that further quantities of copper would be 
required. The statistics for February provided some 
surprise for the market as they were better than had been 
anticipated. Whilst the world’s stocks of copper showed 
an increase of 23,900 short tons to 529,850 tons, this 
advance was entirely confined to the United States. In 
other countries the stocks fell by 3210 tons from 206,820 
tons at the end of January to 203,610 tons at the end of 
February. The production of refined copper in the 
United States last month dropped to 59,000 tons from 
70,480 tons, whilst the output of the rest of the world 
declined to 102,000 tons from 103,820 tons. The apparent 
consumption in the United States was on a poor scale 
during February and reached only 27,000 tons, compared 
with 24,880 tons in January, whilst the total for the rest 
of the world was 110,000 tons, against 114,640 tons in 
January.... The tin market was naturally affected to 
some extent by the Austrian crisis, but maintained a firmer 
tone than might have been expected. Transactions have 
been rather uninteresting, but at times there has been a 
certain amount of buying. This, however, was attributed 
to covering against sales which had been made to Russia, 
that country having bought fair quantities during the past 
ten days. A really healthy tone, however, is not likely to 
develop until American consumers display more buying 
activity than they have for a long time. The caution 
shown by the Americans in covering their requirements 
has been a disappointing feature of the situation for some 
months. Continental consumers also have given no 
indication of wishing to increase their stocks in spite of 
the threatening aspect of the political situation, and in 
fact the demand in this direction, if anything, has been 
rather quieter than of late. The world production for 
1937 reached a record at 206,900 tons, an increase over 
the previous year of 27,000 tons; whilst consumption 
also touched a record at 197,300 tons, a rise of 36,600 tons 
over that for 1936. 


Lead and Spelter. 

Excepting for a certain amount of fluctuation 
resulting probably from the unsettlement created by inter- 
national affairs, the lead market has been almost feature- 
less. The general feeling amongst operators and con- 
sumers alike apparently is that there is not likely to be 
any violent change in the price of this metal and for the 
time being they are content to watch events. Most con- 
sumers have covered their requirements well forward, and 
as there is a tendency for the volume of trade to decline 
are disinclined to add to their commitments. Normally 
an increase in demand might be expected about this period 
of the year, but so far there does not seem any prospect of 
a sudden widening in the market's requirements unless an 
expansion in the rearmament programme should have this 
effect. On the other hand, the present level of values is 
considered to be too low to enable some of the mines to 
produce at a profit and in some quarters there are expecta- 
tions that a decline in production is not far away unless 
something occurs to stimulate trading activity. At the 
moment there is a tendency for the world stocks to 
increase. In this country arrivals during the past few 
weeks have been on a heavier scale than the market has 
found convenient, with the result that probably there are 
undisclosed reserves of lead accumulating at the consuming 
works. ... The spelter market continues to present a 
lifeless appearahce, and so far as can be judged little 
beyond hedging operations have taken place on the 
London Metal Exchange. There has been practically no 
change in the situation in this market for weeks and until 
consumption begins to expand it is not likely that much 
interest will be shown. The general impression is that a 
fair-sized bull account is open, but most of this metal was 
bought at prices which have not appreciated sufficiently 
to make profit-taking attractive. American figures give 
the stocks in the United States at the end of February as 
108,138 tons, compared with 88,533 tons at the end of 
January. The February stocks were the largest for any 
monthfin the past three years. The production in that 








values would have depreciated. In view of present 





to Richard Thomas and Co., Ltd., has been closed down 


month amounted to 41,146 tons. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections -and Plates are subject to a rebate of 15s. to home users purchasing only 


from associated British Steelmakers. 


PIG IRON. 


Home. 


Export. 


Foundry home prices, except for Scotland, less rebate of 5/-. 


(D/d Teesside Area.) 


N.E. Coasr— a &' a: £ 
Hematite Mixed Nos. . 612 6 
No. I 613 0 7 
Cleveland— 
No. 1 > 1L 6 6 
No. 3 G.M.B. 59 0 6 
No. 4 Foundry 510 0 5 
Basic 5 0 0 
MipLANDsS— 
Staffs (Delivered to Black Country Station.) 
North Staffs. Foundry... 5 11 0 
- » Forge 5 6 0 
Basic 5.0 Oto fs 5 O 
Northampton 
Foundry No. 3 = var | 
Forge . 5° s&.6 
Derbyshire 
No. 3 Foundry 511 0 
Forge : = 38 
SCOTLAND 
Hematite, f.o.t. furnaces 6 13° 0 2 
No. 1 Foundry, ditto 6 0 6 
No. 3 Foundry, ditto 518 0 
Basic, d/d & 13.4 
N.W. Coast— { 6 13) Od/d Glasgow 
Hematite Mixed Nos. 618 6 Sheffield 
| 7 ¢ 6 Birmingham 


MANUFACTURED IRON. 


Home. 

LANcs AND YORKS— a oe: 
Crown Bars 13 5 O 
Best Bars 13.15 0 


MIDLANDS 
Crown Bars l 
Marked Bars (Staffs) 1 
No. 3 Quality 1 
No. 4 Quality 1 


ScoTLAND 


Crown Bars 3 5 0 

Best... 13.15 0 
N.E. Coasr 

Crown Bars 3.5.0 

Best Bars iZ.15- 0 

Double Best Bars 145 0 


NORTHERN IRELAND AND FREE STatre 


Crown Bars, f.o.q... 13.17 6 


STEEL. 


*Home. 
LONDON AND THE SourH fa. d. 
Angles hi 3 0 
lees iZ2 3 0 
Joists ll 3 0 
Channels ll 8 0 
Rounds, 3in. and up iZ 3.06 
under 3in. 12 0 6f 
Flats, under 5in. 12 0 6t 
Plates, iin. (basis) 11 13 (0 
fin. ais: 0 
fin. 12 3 0 
cS jin. 12 8 0 
Un. jin. to and inel. 
6 lb. per sq. ft. (8-G.) 12 10 4 
Boiler Plates, Zin. | ie 
Norra-Easr Coast— £ s. d. 
Angles ll O 6 
Tees. ye 6 
Joists 1] 0 6 
Channels ll 8&8 6 
Rounds, 3in. and up 12 0 6 
under 3in. 1118 0 
Plates, #in. (basis) ll 8 0 
jin. 11 13: O 
hin. 1118 0 
fin. 12 3 6 
Un. j#in. to and inel. 
6 lb. per sq. ft. (8-G.)... iZ 16 0 
Boiler Plates, fin. 11 18 0 


MIDLANDS, AND LEEDS AND DistTRICT- 


G: a. d. 
Angles ie «6 
Tees... i290 Ss 
Joists ll 0 6 
Channels 1 56 6 
Rounds, 3in. and up <.& ¢ 
under 3in. 11 18 Of 
Flats, 5in. and under 11 18 ot 
Plates, Zin. (basis) 1110 6 
prin. 1115 6 
pin. 1i2 0 6 
jrin. 2 5 6 
Un. in. to and inel. 
6 Ib. per sq. ft. (8-G.) oe 8B 


Boiler Plates, jin. id 0 6 


Export. 


ae ee 
if 5 © 
3 15 8 
i: £8 
13 15 90 
4865 0 
f Export. 
a © 
10 12 6 
11 12 6 
10 12 6 
10 17 6 
1112 6 
1115 0O 
11 15 0 
ll O O 
mm 5 0 
11 10 0 
1115 O 
12 10 0 
12 2 0 
Ci &, as 
10-43 --6 
11 10 O 
10 12 6 
10 17 6 
1: 2 6 
11 15 0 
ll 0 oO 
Li. 6.20 
11 10 O 
11 15 O 
2 10° 
12 2 0 
em 4d. 
10 12 6 
PY e3"°6 
10 12 6 
10 17 6 
11 12 6 
11 15) (O 
11 15 O 
12:50. @ 
6 A 
iP 20. @ 
11156 O 
12 10 O 
12 2 6 








STEEL (continued). 
*Home. tExport. 
& Gnd .. s. a 
GLASGOW AND DistrRicr 

Angles 1k 0 6 10 12 «6 
Tees. 12 0 6 11 12 86 
Joists ll 0 6 10 12 «6 
Channels 11 5& 6 1017 6 
Rounds, 3in, and up 2 11 12 6 
under 3in. 1118 Of 11 15 0 
Flats, 5in. and under 11 18 Of 11 15 0 
Plates, in. (basis) ll 8 O ll 0 90 
” fin 1113 0 2 Se 
fin. ll 18 0 11 lO 0 
ra 8 in. 12 3 0 1115 0 

Un. yin. to and inel. 
6 Ib. per sq: ft. (8-G.)... 12 10 0 12 10 0 
Boiler Plates, gin. 11 18 0 12 2 6 
Sourn WaLes AREA £ -s. od. ee ae 
Angles ll 0 6 10 12 6 
Tees i2 0 6 1112 6 
Joists iT 8 6 10 12 6 
Channels in & ¢ 10 17 6 
Rounds, 3in. and up i2 0 6 11 12 6 
under 3in. 11 18 Of 11 15 0 
Flats, 5in. and under 11 18 OF 1115 0 
Plates, in. (basis) 1110 6. i 0..0 
jx in. 11 15 6 ll 5 6 
hin. 12 0 6 11 10 0 
jin. wae ss 11 15 0 

Un. in. to and inel. 





6 lb. per sq. ft. (8-G) 210 0 12 2 6 
[IRELAND— F.0.Q.— BELFAST. Rest or IRELAND. 
£ s. d. £ ay 
Angles mt £4 it Oo 
Tees. 12 5 6 i 3° 0 
Joists ) Se ae 1115 6 
Channels. 11 10 6 11 13 0 
Rounds, 3in. and up > a oe 12 8 0O 
under . 3in. 10 16 Ot 10 16 0 
Plates, jin. (basis) 1113 0 11 15 6 
jin. 11 18 0 12 0 6 
tin. . 12 3 0 12 5 6 
jin. 12 10 0 12 10 O 
Un. jin. to fin. inel. #3 0 i2 & 6 | 
{ ‘Rounds and Flats tested quality ; untested 9/- less. | 
OTHER STEEL MATERIALS. | 
Home export 
Sheets. - a £ s. d.} 
11-G. to 12-G., dd 1415 0) fio.b. 13:10) OF 
13-G., d/d is. 2,6 f.io.b. 13 10 OF 
14-G. to 20-G., d/d 15 10 0 fio.b. 13 15 0 
21-G. to 24-G., d/d 5 15 0 fio.b. 14 °0 0 
25-G. and 26-G., d/d 1610 0 f.io.b. 1415 OF 
Irish Free State. £15 15s., f.0.q., four-ton lots. 


The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots to 
10 ewt., £2 per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G. 


Home. ’: aie 

4-ton lots and up 18 10 6 
2-ton to 4-ton lots I8 17 6 
aos. 


Under 2 tons 


Export ; India, £19 15s. ¢.i.f.; Irish Free State, £18 10s 
f.o.q.; General, £16 15s. f.o.b., 24-G. basis. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/-. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 
Billets. 100-ton lots and over, 35 to 100 tons, 5/— extra: less 
than 35 tons, 10/- extra. £ s. d 
Soft (up to 0 25% C.), untested 7°St°" Ss 
os $e tested aT Ss 
Basic (0-33% to 0-41% C.) 8 12 6 
Medium (0-42 to 0-60% C.) 9 2 6 
Hard (0-61% to 0-85% C.) 912 6 
(0-88% to 0-99% C.) lO 2 6 
ve (over 0-99% C.) 10 12 6 
Rails. Heavy, 500-ton lots, f.o.t. 10 2 6 
Light, f.o0.t.... 9 2 6 


FERRO ALLOYS. 


6/14 per lb. (nominal) 
6/— per lb. (nominal) 
Per Ton. Per Unit. 


Tungsten Metal Powder 
Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
6 p.c. to 8 p.c. £24 0 0 7/6 
8 p.c. to 10 p.c. £24 0 0 7/6 

Max. 2 p.c. carbon £36 0 0O IL/ 

I p.c. earbon £38 5 O 1 

0-50 p.c. carbon £41 0 06 12 


carbon-free 1/— per lb. 


Metallic Chromium _... 2/5 per Ib. 
Ferro Manganese (loose), 76 p.c. £18 15 0 home 
Silicon, 45 p.c. to 50 p.c. £12 0 Oscale 5/- p.u. 
me 75 p.c. £17 0 Oscale 6/~ p.u. 
Vanadium. 14/- per lb. 


4/9 per lb.; 5/— forward 
9d. per lb. 
£185 to £190 per ton. 


8/6 to 8/9 per lb. 


Molybdenum 
.. Titanium (earbon-tree) 
Nicke (per ton) . 
Cobalt 








+Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, March 16th.) 


CoprER 
Cash £40 15 Uto £40 17 6 
Three Months £41 0 Oto £40 2 6 
Electrolytic {44 10 Oto £45 5 O 
Best Selected Ingots, d/d Bir- 
mingham £45 0 0 
Sheets, Hot Rolled . £75 0 0 
Home. Export. 
lubes, Solid Drawn (basis) 124d. 124d. 
Brazed (basis) 12$d. 124d. 
BRASS- 
Ingots, 70/30, d/d Birminghain £37 0 UW 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy I1}d. 11}d. 
»  Brazed. 134d. 13}d. 
Tin 
Cash £185 0 Oto £185 5 
Three Months £185 5 Oto £185 10 06 
SPELTER 
Cash £16 3 Sto £16 6 3 
Three Months £15 6 3to £15 7 6 
Leap— 
Cash £16 8 Yto £16 10 0 
Three Months £16 11 3to £16 12 6 
Aluminium Ingots (British) £100 to £105 
SCOTLAND. 
LANARKSHIRE 
(f.0.b. Grangemouth) Export 
Navigation Unscreened 20/- to 20/6 
Hamilton Ell 19/6 
Splints 23/6 
AYRSHIRE— 
(f.0.b. Ports) —Steam 18/6 
FIrESHIRE— 
(f.0.b. Methil or Burntisland) 
Prine Stearn Is 
Unscreened Navigation 19 
LoTHIANS— 

(f.0.b. Leith)—Hartley Prime 18 6 
Secondary Steam 17/6 
ENGLAND. 

Souta YorkKsHIRE, HULt 
B.S.Y. Hards 22/6 to 23 
Steam Screened 19/6 to 20 
NORTHUMBERLAND, NEWCASTLE 
Blyth Best 19/— to 20 
Second. 18/6 to 19 
Best Small 18/— to 18/6 
Unsecreened I8/~ to 19/ 
DuRHAM— 
Best Gas 21/6 to 22 
Foundry Coke 36/— to 42/6 
SHEFFIELD Inland. 
Best Hand-picked Branch 28/- to 29/6 
South Yorkshire 25/6 to 27/6 
Seconds .. 22/— to 24 
CARDIEE SOUTH WALES 
Steam Coals : 
Best Admiralty Large 25 
Best Seconds 25 
Best Dry Large 25/ 
Ordinaries 25) 
Bunker Smalls 18/6 to 19 
Cargo Smalls 18/— to 18/6 
Dry Nuts 28/- to 29) 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 to 43 
Patent Fuel 26 
SWANSEA 
Anthracite Coals : 
Best Large 38/- to 41/- 
Machine-made Cobbles.. 41/- to 51/- 
Nuts 40/— to 50/- 
Beans 33/- to 38/6 
Peas 26/— to 29/6 
Rubbly Culm.. 15/— to 16/- 
Steam Coals : 
Large Ordinary 20/— to 25/ 
Inland consumption : contracts in bulk. 
Exclusive of Government tax of 1d, per gallon. 
Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 gravity) 39d. 
44d. 


Diesel Oil 
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French Engineering Notes 


(From our own Correspondent in Paris.) 


The Labour Bills. 


THE manner in which the Arbitration Bill was 
hustled through Parliament leaves employers seriously 
perturbed over their probable fate when the five other 
Bills forming the Labour Charter are passed. The 
Socialist pressure is proving too strong to allow of these 
measures being modified in favour of employers, who 
have all joined in a protest against a legislation which, 
they believe, will deprive them of authority, perpetuate 
the present state of class warfare, cripple industry, 
divert capital from industrial enterprise, and promote 
unemployment. The Federation of Building Trades has 
published figures showing the critical condition of the 
industry that call for serious reflection. In the lighter 
branches of the metallurgical trades statements regarding 
the effects of the new legislation are no less pessunistic. 
The annual report of the Union des Industries Métal- 
lurgiques et Miniéres is a strong indictment of the system 


of social reform as carried out in this country, and, if 
of 


anything, Monsieur Marchegay, General Secretary 
the Central Committee of French Shipowners, is still 
more severe in his condemnation, for shipping is the last 
industry where the forty hours’ week can be toierated, 
and the frequent acts of insubordination of men who will 
only take orders from union delegates may have grave 
consequences. The publication of this mass of complaint 
and criticism of actual results of the social reforms, and 
of what it is believed will inevitably follow upon the 
new legislation unless the Bulls are considerably modified, 
is making a strong impression upon the country, but it 
will leave undisturbed the Socialist Chamber and 
C.G.T., which will not give way on any point of principle 
or policy in carrying through their programine of labour 
reform. The conflict is, in fact, between ail industrial 
interests and the Confédération Générale du 
which, sixteen years ago, was nominally dissolved by 
decree for its revolutionary activities. 


Paris Omnibus Services. 


As a result of the heavy 
imposed upon it by labour and social reforms the Paris 
Omnibus Company, or Société des Transports en Commun 
de la Région Parisienne, has announced that it will be 
obliged to suppress nearly twenty lines and curtail many 
others in order to fuifil its obligations to make the omnibus 
system self-supporting. At the end of last July a decree 
was issued requiring the company, which monopolises 
public road passenger traffic in Paris and the Department 
of the Seine, to cover three-quarters of its deficit by raising 


financial 


fares and the remaining quarter by reorganising the lines. | 
The services have always been run at a loss, and last | 


vear the total deficit amounted to 240 million frances, 
of which 100 millions were accounted for by the working 
deficit. Wages are responsible for 73 per cent. of the 


running costs, so that a very heavy addition to expenses | 


is imposed by the forty hours’ week and higher wages. 
Fares had to be increased, with the result that the number 
of passengers carried declined by nearly 20 per cent. 
Traffic was diverted to the Metropolitan railway, where 
the fares, although increased, are less than those on the 
omnibus lines, except for short distances. The company 
therefore desires to suppress lines that are in direct 
competition with the underground railway, as well as 
others where receipts cannot be made to cover running 
costs. There is to be a reorganisation of many other 
lines that will lessen the travelling facilities offered to the 
public. It is estimated that these changes may realise 
an economy of 45 million francs a year, which is so con- 
siderably below what is necessary to make the omnibus 


services self-supporting that the prospect of finding a | 


solution appears remote, unless the decree is revoked 
and the General Council of the Seine resumes its obliga 
tion to cover deficits. The task of finding a solution, 
if it is possible by other means, ‘will devolve upon the 


Transport Co-ordination Committee. 


Inland Waterways. 


The credits voted for the inland 
during the present year are barely sufficient for main- 
tenance and repairs, and nothing is provided for dealing 
with the mereasingly serious problem of enabling inland 
waterborne traffic to adapt itself to the changed economic 
conditions. Traffic has been steadily declining, in con- 
sequence, it is said, of the reduction in the number of 
hours daily during which boats may navigate-and of the 
forty hours’ week. It has long been recognised that 
canals cannot compete with the railways, except for the 
more bulky goods when time is of no importance, unless 
the traffic is accelerated with bigger boats. This accelera- 
tion is hampered by regulations in the interests of small 
barge owners, notably the suppression of priority formerly 
allowed to the faster motor barges in passing through 
locks. The ideal aimed at is to secure a uniformly high 
speed for traffic compatible with canal limitations, and 
this is only possible by a general substitution of motor 
barges for the smaller hauled boats that may be realised 
in the somewhat distant future. Meanwhile, with the 
electrification of canals, which has been carried out on 
an extensive scale in the north and east of France, it 
will still be possible to accelerate traffic by slackening 
existing regulations, but as this appears to be out of the 
question in existing circumstances, the only alternative 
is to carry out plans that were evolved many years ago 
for deepening canals and lengthening the locks so as to 
put them more into harmony with the inland waterways 
of Central Europe. By deepening the canals from 6ft. 6in. 
to 7ft. 3in. loads could be increased from 250 to 350 tons. 
Locks will have to be extended beyond their usual length 
of 126ft. This has already been done to some of them in 
the Lille area. Such works must eventually be carried 
out over the whole system in view of preparations being 
made to enlarge still further the port of Paris, which, with 
its annual traffic of more than 16 million tons a year, is 
the first port of France. It is mostly a one-way traffic 
with goods consisting of coal, oils, and building materials. 
There are plans for distributing traffic over the canals 
and railways in a manner most acceptable in the general 
interest. 


the | 


Travail, | 


burdens 


waterways | 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


479,000. July 6th, 1937.—Marine WaATER-TUBE BoILers, G. 
Bauer, Mittelweg 82, Hamburg, Germany. 

This specification is not concerned so much with the boiler 
itself as with its accompanying superheater, and it is pointed 
out that the confines of the boiler-room may make it difficult to 
remove and overhan! the superheater. Consequently the inventor 





N°479,000 





makes the superheater A in several sections, bolted together, so 
that the sections can be removed from the casing individually 
through the door B into the alleyway below, as indicated by the 
chain-dotted lines. The feed heater C can then be dealt with 
in a similar manner. D is an air preheater and F. the burner for 
firing the hoiler._./anuary 28th, 1938. 


ELECTRICAL APPLIANCES. 


Insu- 
17, 


British 
R. Allen, 


ELecTRIC CABLES, 


478,517. July 25th, 1936. 
and H. 


lated Cables, Ltd., Prescot, Lanes ; 
Carew-road, Wallington, Surrey. 

In order to protect the sheathing of underground electric 
transmission cables from damage by grit and stones while they 
are being drawn into ducts, it is common to apply a coating of 
protective material, such as rubber. In order to economise in 
the amount of the protective covering it is given a ribbed section, 
as shown in the drawing. The ribs are preferably formed of 
broad rounded section so that they are strong enough to deflect 
stones and other rough bodies and big enough to provide 
between them recesses into which small stones and similar bodies 
can pass and be relieved of power to injure the sheath. The 


N°478,517 





effect is to allow small pieces of stone, which would normally be 
forced into the sheathing, to slide off the ribs into the grooves, 
where they are relieved of pressure by reason of the protection 
afforded by the ribs and therefore cannot penetrate into the 
sheath. As an example of the appropriate dimensions of ribs 
the following is given. The overall thickness of the sheath 
measured at a rib is 120 mils. Each rib is of semi-circular section 
with a radius of 60 mils. The pitch of the ribs is 180 mils. This 
form is manufactured with approximately the same quantity 
of material as a sheath of uniform thickness of 80 mils. It is, 
however, much less liable to penetration than such a sheath and 
| even a sheath of 120 mils. uniform thickness.—January 20th, 
1938. 


MACHINE TOOLS AND SHOP APPLIANCES. 


478,242. June llth, 1936.—GrinpiInc WHEELS, Norton Grind- 
ing Wheel Company, Ltd., and W. Haddock, Bridge-road 
East, Welwyn Garden City, Hertford. 

This invention relates to grinding wheels and like abrasive 
articles, such as are employed in wet grinding, honing, lapping, 
rubbing, sharpening, and similar operations, and comprising 
abrasive grains united by a vitreous or other bond, although the 
invention is not confined to any particular kind of bonded wheel. 
In wet grinding operations and particularly in lapping, for 
example, where lubricant is fed to the work being ground 
between a pair of abrasive wheels mounted on vertical spindles, 
it is found that the lubricant is not absorbed by the body of the 
wheel to any appreciable extent, but is thrown off at the 
periphery of the wheel by centrifugal force. The efficacy of the 
lubrication is thereby. much diminished. According to the 
invention, a grinding wheel is coated or treated on those exterior 
surfaces or some of them which are not exposed to grinding with 








a material which is substantially impervious to the liquid 
lubricant. The effect of this coating is believed to be the forma- 
tion of a reservoir or means of retaining lubricant in the rotating 
wheel, the escape of lubricant under the action of the centrifugal 
force being reduced and the amount of lubricant absorbed by 
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Shellac dissolved in spirit forms a 
January ith, 


the wheel greatly increased. 
good coating. The drawings need no comment. 


1938. 


CRANES AND CONVEYORS. 


478,320. July 15th, 1936.—-Travetiine Hoists, W. J. F. 
Cooper, Abbey House, Victoria-street, London, 8.W.1 ; 
and Aabacas Engineering Company, Ltd., 10, Canning- 
place, Liverpool, 1. 

The peculiarity of this runway, or travelling, hoist lies in the 

fact that the hoisting rope is guided over a pulley in such a 

manner that it can make a hoist at a considerable angle to the 























normal and yet lead fair on to the winch drum. The hoist has a 
frame A carried by bogies B B from the overhead runway C. 
One of these bogies is equipped with an electric motor D for 
travelling purposes. The hoisting winch E is also electrically 
driven. Its rope passes over the pulley F in a housing that can 
rock in the pivot bearings G H. The pivot H is made hollow for 
the passage of the rope.—_January 17th, 1938. 


TRAMWAYS AND RAILWAYS. 
478,243. July 8th, 1936.—CoNsoLipaTING PERMANENT Way 
# Bacvast, Heinrich Steinhage G.m.b.H., Glockengiesserwall 
2, Hamburg 1. Germany. 
The inventors propose to consolidate the ballast of railways 
by driving down into it wedge-shaped pieces, as shown in the 


[| 
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drawing. The wedge is then withdrawn, more ballast added, and 
the process repeated. Finally the surface is finished off with a | 
flat-footed rammer. Two wedges are used in succession, one being 
left in place while the next is being driven. It is suggested that 
the ramming may be done with an explosion motor.—January 
10th, 1938. 


METALLURGY. 


479,004. July 14th, 1937.- NicKEL ANODES, The Mond Nickel 
Company, Ltd., Thames House, Millbank, London, 8.W.1. 
This invention relates to nickel anodes for the electro- 
deposition of nickel. The anodes are produced by including 
carbon, magnesium, titanium, and silicon in alloys consisting 
essentially of nickel. The proportions in which the various 
necessary elements are present are :—Carbon, from 0-05 to 
2-0 per cent.; magnesium, titanium and silicon, from 0:05 to 
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1-0 per cent. each. These anodes may be cast and used in the 
cast form, but an advantage of the compositions used is that 
rolled anodes can also be produced having a dense fine-grained 
structure substantially free from cracks, blow-holes, and mech- 
anical defects and sufficiently ductile not to break when bent. 
The preferred ranges of compositions for a cast anode are as 
follows :—Carbon, 0-25 to 1-25 per cent.; magnesium, 0-20 to 
0-30 per cent.; titanium, 0-15 to 0-25 per cent.; silicon, 0-40 to 
0-70 per cent.; cobalt, 0-30 to 0-40 per cent.; iron, 0-10 to 
0-20 per cent.; copper, 0-05 to 0-15 per cent.; manganese, 
0-05 to 0-15 per cent. If the anodes are to be rolled the carbon 
should not exceed 0-35 per cent. and may drop to 0-15 per cent., 
= the silicon should not exceed 0-60 per cent.—January 
» 1938. 


479,014. September 8th, 1937.—A Process ror THE Propuc- 
TION OF Metatuic Tirantum, Deutsche Gold- und Silber- 
Scheideanstalt Vormals Roessler, 5-11, Weissfrauenstrasse, 
Frankfurt a.M., Germany. 

According to this invention metallic titanium is produced 
by the action of metallic alkali on titanium chloride, preferably 
titanium tetrachloride, by providing a salt bath consisting of 
alkali halide or alkaline earth halide, or both, covered with 
a layer of liquid alkali metal, and by bringing the titanium 
chloride to be reduced into contact with the alkali metal in a 
suitable manner, preferably by introducing it into the fused 
salt which is present under the liquid alkali metal. The tem- 
perature of the fusion bath and of the layer of alkali metal 
thereupon can be maintained at about 700 deg. to 800 deg. 
Cent. The titanium chloride (titanium tetrachloride) can be 
introduced in vapour form or in liquid condition into the fused 
salt. The titanium chloride vapour rising through the fused 
salt reacts on meeting the alkali metal with the development 
of considerable heat. The invention permits the process to 
be carried out without any disturbances such as the envelop- 
ment of the alkali metal by common salt, crustation, and 
the like, taking place. The alkali metal used can, in consequence, 
be practically completely utilised. The following example 
serves to illustrate how the invention can be carried into prac- 
tice :—6 kilos. of potassium chloride and 10 kilos. of sodium 
are fused in a cylindrical iron container, from which the air 
has been expelled by hydrogen. When a temperature of about 
700 deg. Cent. has been reached in the melt, 20-6 kilos. of 
titanium tetrachloride are introduced through an inlet pipe 
discharging into the fused salt. The alkali metal floating on 
the fused salt is stirred uniformly by means of a stirring device. 
When the introduction of the titanium tetrachloride has com- 
menced the supply of heat is throttled so that until the con- 
elusion of the reaction the temperature in the salt bath does 
not exceed 900 deg. Cent. After the addition has been effected 
and the mass has cooled, it is comminuted and the titanium 
metal formed is freed from adhering salt by washing with 
water. By an after treatment with some hydrochloric acid any 
small amounts of foreign metal initially present can be dissolved 
out.—January 28th, 1938. 


FURNACES. 


479,005. July 19th, 1937 —Mcurrite Ovens, Gibbons Brothers, 
we Ltd., Dibdale Works, Dudley, Wores, and T. Talbot. 

The construction of this muftie is such that there is liberty 
for expansion and contraction with changes of temperature. 
Into the arch of the furnace there are built special blocks A A 


N°479,005 
Li 




















which have hook-shaped projections on the inside. The com- 
bustion chambers B B are bounded by the fronts C C and the 
joint between these and the blocks A A is made by channel- 
shaped pieces D D. The pieces D are cemented to the chamber 
fronts and are made gas-tight by sand in the grooves of the 
hook-shaped projections.—January 28th, 1938. 


MISCELLANEOUS. 


478,603. August 19th, 1936.—THERMosTaTs For HyprRo- 
GENATION Pant, H. E. Potts, 12, Church-street, Liverpool. 
The inventors point out that while it is necessary to place 
thermostats in the reaction vessels of coal hydrogenation plants, 
so that the temperature can be controlled precisely, it is difficult 


























to protect the casing of the thermostat from the abrasive action 
of the charge. Should the casing be pierced serious damage may 
be caused on account of the high working pressure. They conse- 
quently enclose the thermostat in a double casing and fill the 
intervening space with hydrogen under a very high pressure. 





Should the casing be pierced the hydrogen escapes into the 

reaction vessel and the lowering of the pressure in the casing, 

which is indicated by a pressure gauge, gives warning that the 
reaction vessel must be taken out of action and attended to.— 

January 21st, 1938. : 

478,321. July 15th, 1936.—Pisron Packines, G. Carpenter 
and the Electric Hose and Rubber Company, Ltd., 198-200, 
Westminster Bridge-road, London, S.E.1. 

This is a form of pump bucket which makes a fluid-tight 
sliding fit in the bore by means of two cups of flexible material, 
such as rubber. The usual arrangement of two cups set back to 
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Fig 2 
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back, as shown in Fig. 1, is discarded, and the cups are moulded 
together with a central flange (see Fig. 2). The flange is gripped 
between washers on the end of the piston-rod. The flange may 
also be reinforced by a plate moulded within it (Fig. 3), or may 
be made of rubber vuleanised to such a hardness that a thread 
can be cut in it (Fig. 4) for the attachment of the piston-rod.— 
January \7th, 1938. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








To-pDay. 
Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W. 1. 


“The Efficiency of Aircraft,” N. A. V. Piercy, D.Sc. Member. 
6 p.m. 
Junton Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 


“* The Role of Colloidal Graphite in Industry,” H. Higginbotham. 
7.30 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—Mining Inst., Newcastle-on-Tyne. ‘‘Sea Kindliness and 
Ship Design,” Capt. K. Macdonald and E. V. Telfer. 6 p.m. 

Monpay, Marcu 2lst. 

BRADFORD ENGINEERING Soc.—Technical College, Bradford. 
“* Steel Manufacture,’”’ W. W. Stevenson. 7.30 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—39, Elmbank-crescent, 
Glasgow. ‘‘ Carburation,’”’ A. Taub. 7.45 p.m. 

Turespay, Marcu 22np. 

Inst. oF AvToMOBILE ENGINEERS.—York House, 
Charies-street, Birmingham. ‘‘ Carburation,” A. Taub. 
p-m. 

Inst. or Civin ENGINEERS.—Great George-street, West- 
minster, S.W.1. Joint meeting with the Institution of Elec- 
trical Engineers. ‘‘ Constructional Work of the Fulham Power 
Station,” J. F. Hay; ‘‘ Fulham Base Load Power Station : 
Mechanical and Electrical Considerations,’’ W. C. Parker and 
Hubert Clarke. 6 p.m. 

WEDNESDAY, Marcu 23kRp. 

O_p CENTRALIANS.—Inst. of Mechanical Engineers, Storey’s- 
gate, S.W.1. Annual general meeting. ‘ Petroleum and 
Posterity,”’ Dr. A. E. Dunstan. 5.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 


Great 
7.30 


field. ‘‘ Corrosion Resisting Steels and Iron,” J. H. G. Mony- 
penny. 6.30 p.m. 
Tuurspay, Marcu 24ra. 
Inst. oF ELEcTricaL ENGINEERS.—Savoy-place, W.C.2. 


Joint meeting with Plastics Group of the Soc. of Chemical 
Industry. ‘‘ Plastics and Electrical Insulation,’ Dr. L. Harts- 
horn, N. J. L. Megson, and E. Rushton. 6 p.m. 

Inst. or Metats.—Chamber of Commerce Buildings, 95, 
New-street, Birmingham. Special general meeting. ‘‘ The 
Physical and Mechanical Properties of Nickel Brasses,’"’ Maurice 
Cook. 7 p.m. 

SouTHERN Rarttway 
Soc.—Chapter House, St. Thomas’-street, S.E.1. 
Cross Road and Rail Bridge Scheme,’”’ W. Cochrane. 

Fripay, Marcu 25rTx. 

Junior Inst. or ENGINnEERS.—39, Victoria-street, S.W.1. 
‘* Printing Inks,” A. A. Harrison. 7.30 p.m. 

MaNcHESTER Assoc. oF ENGINEERS.—Engineers’ Club, 
Albert-square, Manchester. ‘‘ Optical Measuring,” T. Carson. 


(Lonpon) LectURE AND DEBATING 
* Charing 
5.45 p.m. 


7.15.p.m. 
SaturDAay, MarcH 26TH. 
Royat Inst.—21, Albemarle-street, W.1. “ Scientific 
Problems of Industry,” Prof. W. L. Bragg. 3 p.m. 


Monpay, Marcu 28TH. 

ENGINEERS’ GERMAN CrRcLE.—Inst. of Mechanical Engi- 
neers, Storey’s-gate, 8.W.1. ‘‘ Die Entwicklung des Mutators 
und Seine Anwendungen (The Development of the Mutator and 
its Applications),”” Karl Ehrensperger. 6 p.m. 

Inst. or Crvin ENGINEERS: NORTHERN IRELAND Assoc.— 
Queen’s University, Belfast. ‘‘ Notes on Live Loading for 
Bridges,” R. J. Sullivan. 6.15 p.m. 

Inst. oF Transport.—lInst. of Electrical Engineers, Victoria 
Embankment, W.C.2. ‘‘ The Defence of Transport Against Air 
Attack,”” Wing Commander E. J. Hodsoll. 5.30 p.m. 

Turespay, Marcu 29rn. 

Inst. or Civit ENGINEERS.—Great George-street, West- 
minster, S.W.1. “ The Reconstruction of Main Road Bridges, 
Calcutta,” M. R. Atkins and D. H. Remfry. 6 p.m. New- 
CASTLE-UPON-TYNE AND District Assoc.—The North of Eng- 





land Institute of Mining and Mechanical Engineers, Westgate. 
road, Neweastle. ‘‘ Notes on the Design of Reinforced Concrete 
Frames,” J. Sopp. 7.30 p.m. 

SHEFFIELD MeEtTaLtuRGICAL Assoc.—198, West-street, Shef- 


field. ‘*Some Notes on Open-hearth Slags,”’ Dr. W. R. 
Maddocks. 6.30 p.m. 
WEDNEsDAY, Marcu 301TH. 
Inst. or Crvin ENGINEERS: MANCHESTER AND DistrRicr 


Assoc.—Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. ** Reinforce Concrete Road 
Viaduct Above and Along the Course of the River Mersey, 
Stockport,” W. F. Gardner, 6.45 p.m. SourH Waters anp 
MONMOUTHSHIRE Assoc.—The Engineers’ Institute, Park- 
place, Cardiff. Vernon-Harcourt Lecture on “ Estuary Channels 
and Embankments,” Brysson Cunningham, 6.30 p.m. 

Inst. or Locomotive Enatnrers.—Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘* The Development of Rail 
Motor Car Services in France,” M. Dumas. 6 p.m. 

THurspay, Marcu 3ist. 

Instr. or Crvit ENGINEERS: BrisToL AND District Assoc. 
Royal Hotel, College-sreen, Bristol. Vernon-Harcourt Lecture 
on ‘* Estuary Channels and Embankments,” Brysson Cunning- 
ham. 5 p.m. YorkKsHIRE Assoc.—Hotel Metropole, Leeds. 
‘“* Railway Track Work for High Speeds,’ J. Taylor Thompson. 
7.30 p.m. 

Inst. oF Fur.,—Inst. of Mechanical Engineers, Storey's- 
gate, S.W.i. ‘A Comparison of the Cost of Heat Supply by 
Electrode Boiler or by Coke Boiler to the Same Group of Build- 
ings,”’ S. Livingstone Smith and C. H. Lander. 6 p.m. 

Inst. oF MecHANICAL ENGINEERS: YORKSHIRE BRANCH 
GrapvuaTEs.—Hotel Metropole, Leeds. ‘ Recent Developments 
in Boiler Design and Operation,” 8. F. Benson. 7.30 p.m. 

Inst. of Metats: BrruincHam Locar Sxcrion.—James 
Watt Memorial Inst. ‘‘ Deep Drawing Problems,” J. D. 
Jevons. 7 p.m. Lonpon Locat Srction.—Society of Motor 
Manufacturers and Traders, Ltd., 83, Pall Mall, S.W.1. Annual 
general meeting and open discussion. 7.30 p.m. 

WEDNESDAY, APRIL 6TH, 

Inst. or Civit ENorineers.—Great George-street, West- 
minster, 8S.W.1. ‘‘ The Work of the Paint Research Laboratory 
of the London, Midland and Scottish Railway Company,” 
Frank Fancutt. 6 p.m. BrrMINGHAM anD District Assoc.-— 
At Wolverhampton. ‘“ The Application of Plastics to Engi- 
neering,” H. W. Rowell. 6 p.m. NEwcasTLE-upoN-TYNE AND 
District Assoc.—The North of England Institute of Mining 
and Mechanical Engineers, Westgate-road, Newcastle. “ The 
Engineering of the Government Trading Estate, Team Valley,” 
T. D. Watson. 7.30 p.m. 

Tuurspay, APRIL 7TH. 
ENGINEERS.—Great George-street, West 
minster, S.W.1. Informal meeting. ‘‘ Sub-surface Investiga- 
tions by Electrical Methods,” introducer H. M. Gell. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE Brancu. 
Hotel Metropole, Leeds. ‘‘ Roller Crushers,”’ G. Badger and 
W. T. Miller. 


Inst. oF CIVIL 


Fripay, APRIL 8rH. 

Inst. or Crvit ENGINEERS : BrisTot AND District Assoc. 
Royal Hotel, College-green, Bristol. ‘‘ The Severn Tunnel, its 
Care and Maintenance,” H. A. Alexander. 5 p.m. Ports- 
MOUTH, SOUTHAMPTON AND Distrricr Assoc.--The University 
College, pore na Vernon-Harcourt Lecture on “* Estuary 
Channels and Embankments,” Brysson Cunningham. 7.15 p.m. 

ELectricat InDusTRIES BENEVOLENT Assoc.—Savoy Hotel, 
W.C.2. Annual general meeting. 12 noon. 

Monpay, Apriv 11TH. 

Inst. oF Crvi. ENGINEERS: NORTHERN IRELAND Assoc.— 
Queen’s University, Belfast. Annual general meeting. ‘‘ Deep 
Well Water Supplies,” J. H. Thompson. 6.15 p.m. 

Turspay, ApRrit 12TH. 

Inst. or Crvit ENGINEERS; NEWCASTLE-UPON-TYNE AND 
District Assoc.—The North of England Institute of Mining 
and Mechanical Engineers, Westgate-road, Newcastle. ** Sea 
Outfall and Sewage Disintegrator Plant at Seaburn—Design and 
Construction,” Douglas Laws. 7.30 p.m. 

THURSDAY, APRIL 21st. 

Royvat Agrronauticat Soc.—7, Albemarle-street, W.1. 

“ High Altitude Flying,” Prof. J. E. Younger. 
Wepnespay, Apri 27TH. 

Inst. oy Locomotive ENGINEERS.—Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. “‘ Electrification on the German 
State Railways,” Dr.-Ing. e.h. W. Wechmann. 6 p.m. 

Tuurspay, Aprit 28TH. 

RoyaL AgRonautTicaL Soc,—7, Albemarle-street, W.1. 
“ Factors Controlling the Development of Electrical Ignition 
on Aero-engines,”’ Dr. G. E. Bairsto. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


J. H. Fenner anv Co., Ltd., announce that Mr. E. Todd has 
been appointed as manager of its Belfast office. 

Mr. F. R. Sraaa, M.I. Struct. E., a director of Thos. W. Ward, 
Ltd., Sheffield, since 1927, has been appointed an assistant 
managing director of the company. 

Mr. E. W. Lane, who was London sales manager for Henry 
Berry and Co., Ltd., has resigned his position with that com- 
pany and has now been appointed the sales manager of the 
Hydraulic Engineering Company, Ltd., of Chester and London. 

Mr. P. E. Newnam, the manager of the London office of 
C. A. Parsons and Co., Ltd., Newcastle-upon-Tyne, has been 
appointed a director of the Parolle Electrical Plant Company, 
Ltd., an engineering and contracting company jointly owned 
by A. Reyrolle and Co., Ltd., and C. A. Parsons and Co., Ltd 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





F. W. Brackert anp Co., Ltd., of Hythe Bridge lronworks, 
Colchester, have been awarded by the Clyde Valley Electrical 
Power Company the contract for the supply and erection of two 
central flow band type automatic water screens with all acces- 
sories, for installation at its Yoker power station. 

Crompton PaRKINSON, Ltd., ask us to state that the motors 
for the new L.P.T.B. tube railways rolling stock are being 
supplied by the General Electric Company and Crompton 
Parkinson, Ltd., who are manufacturing 800 motors each, 
while the control equipments for the trains are being supplied 
by the British Thomson-Houston Company, Ltd., Rugby. The 
latter company has, with the railway company’s approval, sub- 
contracted, through the Crompton-West organisation, a minor 
part of its order for manufacture by Allen West and Co., Ltd., 
at Brighton. 
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PUBLIC NOTICES. 





PUBLIC NOTICES. 





rown Agents for the 
ULONIES. 
COLONIAL, GOVERNMENT 
AP. ™ 


APPLICATIONS from qualified candi- 
bec are INVITED for the following 


M/5786. —INSPECTOR OF MACHINERY RE- 
QUIRED for the Mines Department of the Federated 
Malay States for 3 years with possible permanency. 
salary 400 dollars a month, rising by annual incre- 
ments of 25 dollars to 800 dollars a month. The 
Government rate of exchange is now 28. 4d. to the 
dollar. A children’s allowance is payable to married 
officers with children, Free passages, and, if married, 
for wife and children not exceeding four persons. 
Liberal leave on full salary. Candidates, age 23-28, 
must hold an Extra First Class Board of Trade 
Engineer’s Certificate or a University Engineering 
Degree, and have had at ig 2 years’ Commercial or 

jeneral Engineering Training. 

M/5766.— ASSISTANT ENGINEER REQUIRED 
for the Drainage and Irrigation Department, Malaya, 
for 3 years with possible permanency. Salary 400 
dollars @ month, rising by annual increments of 25 
dollars a month to 800 dollars a month. (The Govern- 
ment rate of exchange is now 2s, 4d. to the dollar.) 
\ children’s allowance is payable to married o' 





with children, Free passages, and, married, 
wife and family not exceeding four persons. ago 
leave on full salary. Candidates, age 23-26, must 


Corporate Members of the Institution of Civil Ene 
neers, or hold an Engineering resogs 
granting exemption from Sections A and of the 
A.M.1, C.E. Examination, and have had at least 
two years’ experience on Engineering Works after 
taking degrees or completing articles, at least one 
year of which should have been spent in a Drawing 
Office. 

M/5535.—AS8SISTANT ENGINEER REQUIRED 
for the Sierra Leone Government Railway for one 
tour of 12-24 months. Fixed salary ranging from 
£720 to £840 a year, according to qualifications and 
experience, Free quarters and passages and libera 
leave on full salary. Candidates, not over 45 years 
of age, must have had considerable experience in 
steelwork Erection, and should peeheabis, have had 
charge } of Railway Bridge Construction under Traffic. 

M/5290.—ENGINEER REQUIRED x the Govern- 
ment ry Nigeria for the Public Works Department 
(Temporary Staff), for two tours of 12-24 months each, 
with possible extension and eligibility for transfer to 
the permanent and pensionable establishment. Fixed 
salary ranging from £500 to £840 a year, according to 
qualifications and experience, but a higher salary 
may be = if Se F pa a estab- 

t and liberal 





leave on tull salary. Candidate — 23-40, must 
hold a University Degree | a Engineering, or 
have passed Sections A and f e .E. 
Examination, or the A: 1 ceetediae in Civil Engineering 
of the City’ and Guilds Institute, and have 
practical experience of Engineering Work. Experience 
in Waterworks Investigation and Construction would 
be an advantage. 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifica- 
tions and experience, and mentioning this paper. to 
the CROWN AGENTS FOR THE COLONIE 4, 
Millbank, London, 8.W.1, quoting the > end 
a against the sumatutnent for which =" 
is made . 





[partment of Scien- 


TIFIC AzD INDUSTRIAL 
RCH. 


ESEA 
APPLICATIONS are INVITED for 
APPO a ai 
oe. ADE ill, Resea’ 

of the PR, Candidates 
should have out the Intermediate Science Examina- 
tal equivalent qualification in 
or Engineering. Practical 
oT “Enowiede of 
The salary 
lency — “£12-£310 io 
200 (efficiency bar)-£10-£260 for 
salary is reduced by £10 io 





may be allowed in special cases acco; to 
fications | and experience. Provision under the 
vows System for Universities is 
le after = period of service. Assistan’ pause Hit’ ame 
dieible in due course for consideration for promotion 
to Assistant, Il (men £315-£12-£385, women £265-£12- 
a1 15), and Assistant, I (men £400-£1 18-£515, women 
£315-£12-£412). 
Application should be made on a ag? to be obtained 





on (by itcard, noting reference A/148) 
from the ESTABLISHMEN CER, oo 
of Scientific and Industrial Research, 16,-Old Queen- 
street, Westminster, 8.W.1. 9963 





Wa Department. 


ASSISTANT INSPECTORS RE- 
QUIRED for the Inspection Department, 
Engineer and Signals | Stores, Woolwich 
Dockyard, as under 

ELE ECTRICAL | SECTION. 

Supervision of Inspection of Materials 
and Complete Equipment for Electric Lighting. Power, 
oe —— Installations from Sub-station Kiosks to 
. inclusive, and Super- 
v sion and Control of Examining Staff. 

Candidates should preferably have a Spewietes of 
British Standard Specifications, Home Office Regula 
tions, aeguecens for —— ae of Build. 
ingee som echan ence, amiliarity 

h both Mechanical Drawings and Electrical Circuit 


Practical experience in Manufacture and Testing is 
essential, and experience in a Consulting Engineer’s 


Office is des i. 
NALS SECTION. 
Sepereiten é “Inspection During and After 


factu 
kinds, including Teleprinteee: 
Primary 
Leather I 








Uu ing 


Manu- 





Power and Sopa ber 
Components, | _ Textile of Signal 


1'Cable Layers 
Preparation and Revision rr Specifications and 





General hnical Duties in connection with the 
Provision of such Equipment. Supervision and 
Control of Examining Staff. 


Practical experience in Manufacture and Testing is 
essential. knowledge of Wireless and 
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ar Department. 
MzcHANCAL DRAUGHTSMEN 


W 


“- Minimum age 23 years. 
i At bicheg posts 
merit resent 


| oebt mage ool . acancies 

posts mabie. but a suitably qualified 
cotrent © will "be Peligible for consideration for appoint- 
ment to the | ay establishment should 
vacancies arise. any case, F— aepperamaae ll pro- 
bey by for at pw 2tosy 








a! should possess . the Higher National 
Certificate (Mechanical Engineering), or equivalent 
qualification, should have had Workshop 


Experience, preferably 
jigns and Working Drawings 


Preparation of Des 
of any = the fo following :-— 
Sane and en. 
Guns hee 


Ammunition Sto 
Tanks an ‘armoured Fighting Vehicles. 
Sommentes Vehicle Chassis or lers. 

Small Intricate Mechanical Mechanisms. 

Jigs and Tools. 

Application forms obtainable by postcard 

CHIEF SUPERINTENDENT OF ORDNANCE FAC. 
TORIES (Advt. No. 201), Royal Arsenal, —- 








A i 
Methods of Testing will be an advantage. 


' For both the —— ~_ candidates should prefer- 
ably be under 45 y age, and have an Engineering 
Degree a British. "Oatvercite or Associate Member- 
ship of the “Institution of Electrical al Encinas. 

Salary £700 a year for a fully quali man. 

Posts are not - @ le. Probable duration of 
pe atone 3 Preference given to 
ex- ice candidates, other th things being equal. 

‘Application forms obtainable by postoard rom 
CHIEF gg ol “Engineer and bs stores, 
Woolwich Dockyard, 8.E.18, and to lodged by 
8th April, 1988, 4107 








TO ADVERTISERS UNDER BOX NUMBERS in 
ners ind SIRUATIONS ha the res a 
prepared to Insert bret etl en te on 


vacancies are 
niles. —, uy notes notineations “fy tees a + 
ers, These, weds mag to one = be free 





Borough Polytechnic. 


BOKOUGH-ROAD, ae. 
ices <3 ee) URER 

CHANICAL TANGINEE 

The Pk vernors invite APPLICATIONS for the 

above-named APPOINTMENT, commencing in Sep- 
tember next, for Day and Evening Work. 

teaching experience, and 


‘DEPARTMENT 
RING. 


1 essentia 
Preference will be given to candidates ei § possess 
either a Mechanical Engineering Degree w Ry 4 
lurgy as a subsidiary, or a ‘Metallurgical Re 
wy = jy BS as a subsidiary. 


Salary, le. 
beg of application and conditions of appointment 





may be 
foolecap envelope to the undersigned. 


DOUGLAS H. INGALL, "i 
Princi 


4065 pal. 





Bowe. Polytechnic. 


eee. ROAD, LONDON, 
ECTURER IN AIR CONDITIONING. 
a invite APPLICATIONS for the 
enema APPOINTMENT, commencing in Sep- 
tember next, for Day and Evening Work. 

Industrial experience is essential. Previous teaching 
experience and a suitable Degree or its equivalent 
qualification are ae 

ary, Burnham 

Form of application ond conditions of appointment 
may be obtained by sending a stamped addressed 
foolscap envelope to the undersigned. 

DOUGLAS H. INGALL, 
Principal. 


\ etropolitan Water Board. 
Af. a ETOREo ae SUPPLY 
The Metropolitan Water Board. ‘invite TENDERS 





for the SUPPLY of the undermentioned STORES 
and SERVICES for the period of Twelve Months, 
commencing ist June, 1938. 
Contract No. 
o BRICKS, FIREBRICKS, CEMENT, Xc. 
IRON and STEEL. 
°. BOLTS and NUTS, SCREWS, FILES, 


SHOVELS, STEAM TUBES, &c. 
12, FUEL OIL, LUBRICATING OIL, KERO 
SENE, MOTOR SPIRIT GREASES, &c. 
. TRON, BRASS, GUNMETAL, and Other 
ASTINGS 


Cc ° 
. GM. STOP COCK and FERRULES, OUT- 
LETS and CAPS for FIRE HYDRANTS. 
. TIMBER (Hard Woods). 
MAINTENANCE of WEIGHING MACHINES. 
Tenders must be submitted on the official forms, 
which may be obtained from the Chief Engineer by 
personal application at the offices of ed Board 
(Room 171), or upon forwarding a stamped addressed 
——T (large). 
pplicants ter cleduid refer to the number of the 
Tender for which forms are required. 
ders, enclosed in sealed envelopes, addressed to 
the Clerk of the Board, and endorsed in the manner 
indicated in the form of Tender, must be delivered at 
the offices of the Board (Room 122), not later than 
Twleve o’clock Noon on Monday, 11th sae. 1938. 
Board do not bind themselves to accept the 


lowest or any 
G. F. STRINGER, 
Clerk of the Board. 
on of the 


Board, 
73, Rosebery-avenue, E.C.1, 


Sea iat Railway Com-_ 
tg LIMITED. 
e Direct d to receive TENDERS for 
The CHT ‘SUPERHEATER BOILERS for “*B’’ 
Class 

2. SEVEN SUPERHFATER BOILERS for “‘C”’ 
Class Engines. 

Specifications and forms of Tender can be obtained 

House, a 


at the Company’s one, 32, Gresham 
a street, London, E.C.2, 21st March, 


or ‘tee of 208. will be charged for each 
specification which is NOT returnable. 
Tenders must be submitted not later than NOON 
on Tuesday, 5th April, 1938. 
The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of eo or dividing the order. 

BY ORDER OF THE BOARD, 

T. R. WYNNE 
jm Flas 





on or after 


copy of the 





4094 
\ \ Tolverhampton Corporation 
wares A a 


The Corporation invite INQUIRIES om FIRMS 
who would be INTERESTED in TEN gl for 
the WORK of CARRYING OUT a PUMPING + 
for YIELD on a Bore-hole 25in. diameter at = rate 
of about 42,000 gallons per hour, from a depth of 
about 350ft. 

A supply of electricity can be arranged for at 
400 volts, three-phase, 50 cycles. i 
Inquiries should be addressed to the Water Engi- 
neer and Manager, Town Hall, Wolverhampton 
J. BROC N, 
Town Clerk. 
Town Hall, 
Ww olverhampton, 


rch 22nd, 1938. 4106 





orough of Tottenham. 


APPOINTMENT C 
BOROUGH ENGINEER AND. SURV EYOR. 

APPLICATIONS are INVITED for My Pla tg 
MENT of BOROUGH ENGINEER and SURVEYOR, 
at a salary of £1250 per annum, rising by Somme 
of £50 per annum to £1500 per annum. 

Applicants must be Chartered Civil Engineers and 
hold the Testamur of the Institution of Municipal and 
County Engineers. 

The person +. "ee will be required to devote his 
whole time to the duties of the office, to act as and 
when required as Surveyor to the Tottenham Educa- 
tion Committee in a consultative and advisory capa- 
city, and, if so required, to act as Engineer to the 
Tottenham and Wood Green Joint Drainage Committee. 

The appointment wili be subject to three months’ 
notice and to the provisions of the Local Government 
Superannuation Acts, and the successful candidate will 
be required to pass a medical examination. 

Preference will 2 given to applicants between 
35 and 45 years of ag 

Forms of application and conditions of appointment 
may be obtained from me, and applications, accom- 
panied by copies of not more than three recent testi- 
monials, enclosed in an envelope endorsed “‘ Borough 
ugineer and Surveyor,’’ must be ag to me not 
later than Saturday, the ord April, 1938. 

Canvassing in any form will - 2 disqualifeation. 


Town Clerk. 


Town Hall, 
4093 


a 
Tottenham, N.15. 





[taughtsmen Required on 


Tre MPORARY STAFF of London County 
Council. Candidates must have had good General 
Civil Engineering Drawing Office Experience. Pay up 
to £6 a week, according to qualifications and 
experience. 

Application forms obtainable by sending stamped, 
addressed foolscap envelope to the CHIEF ENGINEER 
(quote T 38/22), County Hall, Westminster Bridge, 
S.E.1, returnable with copies of three recent testi- 
monials by 2nd April. 

Canvassing disqualifies. 


Mid-Wessex Water Company. 


ENGISEERING ASSISTANT. 

APPLICATIONS are INVITED for the APPOINT- 
MENT of SENIOR ASSISTANT ENGINEER, at a 
commencing salary of £800 a year, with good prospects 
of advancement. Corporate Membership of the Insti- 
tution of Civil Engineers is essential and Membership 
of the Institution of Water Engineers is desirable. 
Applicants should be about 40 years of age and must 
have had good experience in the design and con- 
struction of Pumping Stations, Reservoirs, and other 
Waterworks. The successful candidate will 
required to pass a medical examination 

Canvassing in any form — bea disqualification. 

Applications should be addressed to the MANAGING 

IRECTOR and CHIEF ENGINEER, Mid- Wessex 
Water Company, Frimley Green, Surrey (from whom 
further particulars may be obtained), and reach him 
not later than April 12th, 1938. 4120 


4122 
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Che Engineer 


Annual Subscription Rates 
(including postal charges). 


Le prix de l’abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
d’origine au cours du change au moment de la 
commande. 


Die Bezugsgebiihren sind zahlbar in Pfund- 
sterling oder in der Landeswahrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 

Serén aceptados los abonos en moneda 
esterlina o su equivalente calculado en la 
moneda del pais de origen al cambio efectivo 
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BRITISH La ss 5 


CANADA.. 3 Hy Se Paper Ed. 
£218 6 Thin Paper Ed. 
ABROA £3 6 Thick Paper Ed. 


7 
Gone Canada) £3 3 © Thin Paper Ed 
AFRICA ... Conteh fom wa Win De All Branches. 
Carzg T Dawson and 
Sons, Ltd., 29-31, Long-street 
On 489) 


is AIRES: Mitchell’s Book 

Store, 576, Cangallo 

Gordon and Gotch (A’sia), Ltd. 
All Branches 

MELBOURNE : Robertson 

ullens, es 

BELGIUM ... BRUXELLES: Graddon, 1864 
Avenue Rogie, Schaerbee 

BRUXELLES : H. Smith and Son, 
78-80, ue du Marché-aux- 
Herbes 

Amat News Company, Ltd. All 


jamin News Com- 
ine-street 


ToRONTO: Wm. Dawson Subscrip- 
tion Service, Ltd., 70, King-street 


Toronto: Gordon and_ Gotch, 
Ltd., 253, Queen-street West 

CoLomBO: Wijayartna and Co. 

Hone Kone: Kelly and Walsh, 


td. 
SHanGcual: Kelly and Walsh, Ltd. 
Teknisk Presse Bureau, Our?gade 
d 
an 


34, Co) 
Camo: Express Book 
Store, 9, Chareh 


Maghrabi 
Akademiska a 


HELSINGFORS 
handela, Alexanderagaten, 7 
— Boyveau — Chevillet, Rue 
P. sae Libi mae Be Berger-Le ult, 
a2. vera: 
229, Bid. St. Germain 
‘ARIS: Brentano’s, 37, Av. de 
P. hs ay 92, Rue Bona: 
‘ARIS ; parte 
Paris: W. H. Smith and Son, 248, 
Rue de Rivoli 
BERLIN, N.W.7: Bacthesdi=t 
Der Technik, Georg. Hentsche 


Dorotheenstr. 32 
BERLIN, N.W.40: Hubert 
ermanns, Roonstrasse 10 
. -" Hiersemann, 


ARGENTINE... Bu 


AUSTRALIA .. 
and 


CANADA ... 


CEYLON 
CHINA 


DENMARK 
EGYPT 


FINLAND 
FRANCE ... 


GERMANY 


HOLLAND 


INDIA Bombay: Thacker and Co., Ltd. 
CaLoutTta : Thacker, Spink and Co. 


ITALY 


Branches at Naples ‘and Rome 
Maruzen Co. All Branches 
Ae ea. Whitcombe and 

‘om 
Gordon & Gotch (A’sia), Ltd., Wel- 
lington, Auckland, and Christ- 
church 
Napizr: J. oe Craig and Co. 
LENINGRAD : eshdunarodnaja 
“ olodarsky, 53A 


Kniga, Prospect 
Moscow : Reemetaki Most 18 
STRAITS SKTTLEMENTS—Sinaapore: Kelly and 
Walsh, Ltd. 


JAPAN .. 
NEW ZEALAN D 


RUSSIA 


SWEDEN STockHoLM: A/B We 
Journal-expedition, Stoc! 1 
SrockHoLmM: A/B C. E. Fritzes 
ungl., Hofbokhandel, 
gatan, 
SWITZERLAND ZvuRIcH: Rosa Leibowiez, 4, 
Ankers! 
UNITED STATES International News Co., 
OF AMERICA Varick-street, New York, ny’ 
and all Branch 
Entered as —— a matter at the Post 
Office, New York, -,. December 12th, 
1896, under the the ‘het’ of March 3rd, 1879 
(Section 397, P.L. & R.). 


*,* READING CasEs, to hold two copies of THE 
* ENGINEER, cloth sides and leather backs, can now be 
supplied at 4s. 9s. each, 5s. 3d. post free. 


PUBLIC NOTICES. . 


PUBLIC NOTICES. 


SITUATIONS OPEN. 





City of Leeds. 
Faecerene DEPARTMENT 
APPLICA are INVITED for the POST 
ENGINEERING DRAUGH TSMAN, with Mechantesl 
and El Rolling Stock Experience. 
me gh £220 to £250 per annum. 


bo —~ 48 must state their age, 


2 
22 








ar ee ia and 


Rural District Couneil of 
DARTS 
BUILDING INSPEC 
whe are od 
NT of BUILDING INSP. 
Surveyor’s ponmas. 
Area of District 
34, .110 bay ,253. 
li e a thorough knowledge of 


Sy the APPOINT- 
R in the Engineer 


Population. 





qualifications, and submit copies of tw 

The above is a Designated Post ender the Local 
Government and Other Officers’ Superannuation Act, 
1922, and the selected candidate will be required to 
pass a medical examination. 

Applications to be endorsed ‘* Draughtsman,"’ and 
to be delivered to the undersigned not later than 
3ist March, 1938. 

Canvassing in any form, either direetly or indirectly, 
will be a disqualification. 

W. VANE MORLAND, 
General Manager and Chief Engineer. 
Swinegate, 
Leeds, 1. 4068 





aE aa 
unicipality of Singapore, 
STRALI?S SETTLEMENTS. * 
EL EC TRICITY DEPARTMENT. 
APPOINTMENT OF ae TANT DISTRICT 


ENGINEER 
ADV. ERTISEM ENT. 

The Municipal Commissioners of Singapore RE- 
QUIRE an ASSISTANT DISTRICT ENGINEER for 
the permanent staff of their Klectricity Department, 
the gene being in the first instance on a three 
years’ agreement 

Candidates should be between 24 and 30 years of 
age and unmarried. They must have had a good 
general and technical education and training, with at 
least three years’ practical experience in the con- 
struction and maintenance of Electrical Plant. They 
must have been employed in the Mains Department 
of Direct-current and Alternating-current Systems, 
and be capable of supervising the laying and jointing 
of High and Low-tension Armoured Cables, and of 
erecting Switchboards, ‘Transformers, Extra High- 
tension Gear, &c., and must be able to make the 
necessary tests and locate faults on both High and 
Low-tension Cables They must be Associate 
Members of the Institution of Electrical Engineers. 

Salary 4200 dollars, 4500 dollars, and 4800 dollars 
per annum respectively for the three years of the agree- 
ment, and rising thereafter (if service be continued) to a 
maximum of 8400 dollars per annum. The exchange 
value of the dollar is 2s. 4d. steriing, at which rate 
the salary for the first year would amount to £490. 
Yhere is at present no Income Tax. 

Striet medical examination. 

Free second-class passage with half salary 
the voyage out. 

Allowance for transport on duty. 

Liveral Provident Fund. 

Eight months’ leave with fuil 
gran after four years’ service. 

Applications, stating whether married or single and 
giving age and birthplace, with details of education, 
training and experience, and referring particularly to 
the qualitications mentioned above, and accompanied 
by copies (not originals) of testimonials, to be 
with Messrs. PHIRCK and WALLIAMS, Chartered 
Civil Engineers, 1, Victoria-street, London, 
Agents to the Municipal Commissioners, not later than 
6th April, 1938. 

Further particulars, if desired, can be —“—< — 
the Agents. 











during 


pay is normally 





ASSISTANT ENGINEER 


Required for the Iraq State 


ssailway for three years. Salary, fraq Dinars 
1 equals £1). Free passages and 
liberal leave on full eslacy. ‘the post is not pension- 
able, but there is a ee gg fund Scheme. Candi- 
dates, not over 40 years age, must be Associate 
Members of the Institution of Civil . eee or hola 
an Kngineering Degree recog as granting exemp- 
tion from Sections A and B of the A.M.LC.#. 
examination ; have had practical enatnae on a 
Kailway, and be competent to carry out eitber Con- 
struction or Open Lines Work, 
Apply at once by letter, stating om. whether 
married or single and full particulars — 
and experience, and mentioning this ouner, 
CROWN AGENTS FOR THE COLONIKS, * ‘Mill 
bank, London, 8.W.1, quoting M/5780. 


Southampton Harbour Board. 


APPOINTMENT OF 
CLEKK TO tHE BOARD. 

APPLICATIONS are INVITED for the above 
POSITION. ‘the desirable qualifications are that 
candidates should ve had experience in the 
Secretarial, Kegistrar’s, Accountant’s and/or General 
Manager’s Departments Harbour or Dock 
Authority. 

‘the appointment will be held during the pleasure 
of the board, and, subject to satisfactory service, is 
pensionable at the age of 65 years (non-contriputory). 

‘he commencing salary is £800 per annum. Candi- 
dates must not be over 45 years of age. 

Applications (no forms are being ‘esned), giving fuil 
particulars of experience, qualitications, age, &C., 
a hg vn thereof and of three testimonials, 

to the undersigned not later than 
THURSDAY.’ Sst MARCH, ee. 
Ww. SG UBBINS 


* Clerk to the Board. 
Harbour Offices, 


‘town Quay, Southampton, 
16th March, 1933. 


Sudan Government. 

SUDAN RAILWAYS KEQUIRE a STEAMER 
LNGINEEK, age 25-30 years, preferably unmarried. 
Candidates should be thoroughly experienced in the 
Manufacture, Kunning, and Maintenance of Gardner 
Heavy-Vil Engines or similar types. 

Starting rate of pay ££360-£0396 per annum, 
accoruing to age and qualifications, with periodical 
increases in accordance with Government Scales, viz., 
£15360-396-432-480-540-600, the first two increases 
being biennial and after that triennial. (€E1 equals 
£1 Us. 6d.) 

The successful candidate will subscribe to. the Pro- 


7v a month (L.D. 





4064 





hav 
Building Construction (including Steel-framed and 
Concrete Buildings), the Setting-out and Measuring-up 
of Work, e Super yieles, of the Erection and 
Al Buildings ‘w under the By-laws, and have 
obtained a Certificate in Building Construction from 
some recognised Institution. 

Salary, £250 per annum, rising, ages a to satis- 
factory service, by nts of £25 to £300 
per annum. Travelling facilities will be allowed. 

Applications to be made on forms to be obtained 
from me, the undersigned, and should reach me on or 





before the 2nd April, 1938, endorsed *‘ Building 
Inspector. 
Canvassing in any a will disqualify. 
ISTACE J. HOBBS, 
Clerk, 
( ronnall © 
est- vim “Dartford, 
16th March, 1938. 4067 
Sudan Government. 
SUDAN RAILWAYS REQUIRE a WAGON 


eo 9 FOREMAN, preferably un- 
arried. Candidates should be accustomed to the 
Building and Repair of all classes of Railway Carriage 
and Wagon Stock. Experience of modern methods in 
Steel Construction, Welding, and Riveting is 
essential. 
Starting rate of pay, £E360-£E396 per annum, 
penance nang age and qualifications, with oe 
v 
nereases 


age 25-30 years, 


with Government Scales. 
£E360-396-432-480-540-600, the rst two 
being — and after that triennial. 
£1 

The pn candidate Pang subscribe to the Pro- 
vident Fund on appointment, with a possibility of 
being offered permanent ana 5 pensionable service if later 
he is selected to fill a post in a higher scale. 

Tee passage on appointment. Strict medical 
examination. 

Applications, giving full particulars as regards age, 
qualifications, and experience, together with copies of 
testimonials, should_be sent to the CONTROLLER, 
Sadan Government London Office, Wellington House, 
Bucking! gate, London, S.W.1, marking envelope 
** Wagon Shop Foreman.” 4084 





(£E1 equals 





1 
udan Government. 
SUDAN RAILWAYS REQUIRE a SPRING 

SHOP FOREMAN, aged 25-30 years, preferably un- 
married. Candidates should have been trained in the 
Works of a Locomotive and Carriage and Wagon Spring 
Manufacturer, or, alternatively, in the Spring Shop 
of a British Railway, and should be thoroughly con- 
versant with the Manufacture and Repair of all kinds 
of Railway Speine. Seme knowledge of Gen 
Smithwork is essenti 

Starting rate of ‘poy; ££360-2E396 per annum 
— to age and qualifications, with periodical 
ncereases in accordance with Government Scales, viz., 
£E360-396- 432-480-540-600, the first two increases 
being biennial, and after that triennial. 
he successful candidate will subscribe to the Pro- 
yident Fund on appointment, with a possibility of 
offered permanent and pensionable service, if 
forme be is selected to fill a post in a higher scale. 

Free passage on appointment. Strict medical 
examination. 

Applications, giving full particulars as regards aes, 
qualifications, and experience, together with copies 
testimonials, should be sent to the CONTROLLER, 
Sudan Government London Office, Wellington House, 

Bucki agham-sate. London, 8.W.1, marking envelope 
** Spring Shop Foremaa.”’ 4083 





SITUATIONS OPEN. 





COPIES or TESTIMONIALS, Nor ORIGINALS, UNLESS 
SPECIFI STED. 


CALLY REQUE 





ws ANTED FIRST-CLASS BUS and COMMERCIAL 
HASSIS DESIGNERS. State age, experience, 

amen London District.—Address, 4123, The Engi- 

neer Office. 4123 A 


ANTED, puoieee ow. T to MANAGER 
of DRY DOCK on East Coast, age -80 ; 
essentials are Energy and First ies Diesei Certificate. 
Replies t in strict confidence.—Address, sant 
The Engineer Office. 4077 





E*iequonp and ACTIVE MANAGER (30-40) 
REQUIRED by Northern Manufacturers fo; 
ement of their nt Sales et: 
a ave knowledge of Power Transmission and (Co 
veyor Technique.—Address, 4089, The Engineer Oe, 
4089 





<PeReRORD MACHINE TOOL SALESMAN 
EQUIRED for service in India, by old-esta}, 

linhed™ British house ving branches throughout 

India._-Address, giving full details of previous 

experience, salary required, &c., 4078, The Engine; 
Office. BA 


p™onzerr CONTINENTAL MECHANI( A}, 

WORKS on the Market for Quick Delivery. 

eEQuIse oe od EFFICIENT AGENTS 
ales, Midiands, Seotiand. W 


or connec with Consulting Engineers. 
be Snags JOSEPH DUBOIS, Was, Hotel, Woburn 
place, Russell-square, London, W.C.1 41 


arameenee REGHIAED, Preferably About 
thirty years of age, outside experience ji, 

the Sale § Diesel i a Fines 
Address, statin experience, training, ani 
salary expected, Piivt The Engineer Office. P1177 











EQUIRED, JUNIOR ASSISTANT A arog ER for 
RAILWAYS in Rhodesia, age to 30, should 

be A.M.LC.E., with practical ei Railway, 
Mai walling and ‘Telegrap| 








Commencing £369 - £419 (depending 41, 
experience), rising by annual incremen £25 to 
£404 per annum. —Apply, dn weiting. stating ag 
education, full particular. 
of experience, married or Poe position now held, t 
Box 430, Leathwait and Tietnona. 1-4, ‘Copthal! 
chambers, E.C. 4080 4 





ATS) ’ a Py! 
ROLL DESIGNER. 
EQUIRED for the New Steel Works of the 
Steel Corporation of Bengal, Ltd., con 
sisting of Cogging Mill, 34in. Reversing Mil! 
for Rolling Sections, Rails and Sheet Bars 
also 18in. three-high medium Section Mill. 
Apply, giving full particulars of age, family 
experience, and salary required, to 
THE CONSULTING ENGINEERS, 
INTERNATIONAL CONSTRUCTION 
COMPANY, Ltd., 
56, Kingsway, London, 


THE 


W.0.2. 
4119 A 





‘ 
ROLLING MILL 
A T Yy 
MANAGER 
| | Spg-rnargpred for the new Steel Works of the 
Steel Corporation of Bengal, Ltd., con 
sisting of Cogging Mill, 34in. Reversing Mili 
for rolling sections, rails, and sheet bars ; 
also 18in. three-high medium Section Mill. 
Apply, giving full particulars of age, family, 
experience and salary required, to 
THE CONSULTING ENGINEERS, 
INTERNATIONAL CONSTRUCTION 
COMPANY, Ltd., 
56, Kingsway, London, W.C.2, 
4118 a 


THE 





MANAGER REQUIRED by Old-estal 

lished firm, South London, 150 employees . 
good Medium/Lighi 
Machin dry, Structural Stee!. 
Sheet Metal, Smith’s Shop. State age a 
salary.—Address, 4076, The Engineer Office. 


ANTED, DRAUGEIENAR, Experienced iu 
Welding Design Struct Steeiwork. State 
age, experience, salary: North Midland — 
Address, 4086, The Engineer Office. A 


ORKS 








We Niet = sat MAINTENANCE ENGI. 
Chemical Works EQUIRE 
Competent ENGINEER to Take Chi of sieianeaet 
of large variety of Control Meters, Gas Flow Meters, 
&e. Please state fully past experience and salary 
required.— Address, 4070, The Engineer Office. . 
4070 a 





ANTED, MAN for Rate-fixing and Planning Depart- 
ment for Precision Engineering Works in Mid- 
lands. State age, experience, and salary required.— 
Address, 4055, The Saeineer Ofiiee. 4055 A 


SSISTANT CHIEF INSPECTOR REQUIRED 
IMMEDIATELY, with thorough knowledge of 
Aero-Engine Produetion and A.I.D, Procedure, Must 
have held similar position. Good disciplinarian. 
State age, experience, and salary required.—Address, 
4057, The Engineer Office. 4057 A 








MANAGER ig 44 REQUIRED for Steel Wire Rope 

Works in the North of England. 

Applicants =e ust possess outstanding experience in 
the Modern Technique of Wire Rope Manufacture, 
— with ben ee Experience in the Control 
of Wor 
training, and experience, 


age, 
the salary an. 


A ting 
together with an indication of 
4017, The Engineer Office, 





vident Fund on appointment, with a 
being oftered permanent and pensionable service if later 
he is selected to fill a post in a higher scale. 

Free passage on appointment. Strict medical 
examination. 

Applications, giving full particulars as regards age, 
qualifications, and experience, together with copies of 
testimonials, should be sent to the CON’ROLLER, 
Sudan Government London we Wellington House, 
Buckingham- -gate, London, S.W.1, marking envelope 
Kngineer.” 4085 





‘*THE METALLURGIST.”’ 


This Su it, which deals with the Science and 
Practice of Metall tallurgy, both ferrous and non-ferrous, is 
published free with the last issue of THE ve 
each alternate month. Next due, April 29th 


ADVERTISEMENTS. 


The charges for Classified Advertisements is 1/- per 
line up to one inch—minimum charge 4/-; those occu ~ 
ing one inch or more at =e vate of 12/- per 

must be accompanied remittance. Pethe rates for 
Displayed Advertisement will 4 eee on applica- 
tion. Classified Advertisements be inserted 
anless delivered before TWO O'clock = Wednesday 


afternoon. 

Letters relating to the and the Publishing 
Department of the Paper are to be addressed to the 
Publisher, other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 
This Directory, which 


the interests 
of advertisers in THE ENGINEER, may be obtained 
free of charge on application to the Publisher. 





Postal Address, 28, Husex-street, Strand, London, W.C.2. 
Teleg. ee N 
London.” Tel. Opotrsl oe 





PPLICATIONS are INVITED from ges page — 
first-class training and experience to KILL r 

tively the POSITIONS of SENIOR PRESS TOOL nad 
BENIOR JIG and FIXTURE DESIGNERS, To 
ampitious men of outstanding ability, these openings 
present valuable prospects._-Applications, in writing, 
should state age and full particulars of education and 
career, and indicate Oe? which position applied for, 
quoting reference T.¥.., THE PLESSEY COMPANY, 
Ltd., ford, Essex. 4087 A 





Birmingham United 


HOSri2vaL. 

APPOINTMENT Or ENGINEE 
APPLICA'TIONS are INVITED for the’ POST of 
CHIEF ENGINEER at the new Hospital of 500 Beds 
at Kdgbaston. Non-resident. 

Salary will be fixed in accordance with qualifica- 
tions and experience. Superannuation Scheme in force. 

Applicants must be between 30 and 45 years of 
age, and must have had extensive experience in the 
Handling and Maintenance of Large Piants of Steam 
Generation and Hot > Aap Supply for Heating Pur- 


iyihe 


poses (Panel Heating), &c., of Water softening, 
Laundry Machinery, Lifts, Electric Power and 
Lighting, and should possess je = pegged and practical 
knowledge Klectrical = Apparatus, 


such as are used in a large Modern tos 

Preference will be given to trained ‘Gachbanical Engi- 
neers who have pad large Iutitutional Experience. 

‘The ful will be to ass 
Full Charge of the Whole of. the Engineering installa: 
tions of all kinds at the new Hospital. 

Applications must be made on the aporoptiate 
form to be obtained from the undersigned, and mus’ 
be returned not later than Monday, April i. next 
clearly marked “* an y ful 
details of experience, qualifications, and pon Hs § tae 
previous appointments, together with copies of not 
bree recent testimonials, 
either directly or indirectly, will 


HURFORD 
(House Governor), 
at Queen’s Hospital. 


4108 








disqualify. 


Birmingham, 
March 18th, 1938. 





ASO TANT ENGINEERS REQUIRED by Py 
Oil on for service in Har Bast an 

Age 22 to 28, unmarried. University’ ‘on 
o Paanevaens qualification ane some practical experi- 
ence in Mechauical mowias orks essential. 
Salary from Sah box eer rite, Box ‘T,Z.M.,”’ 
c/o 95, Bishopsgate, London, E.C,2. 8877 a 





Win I ENGINEER, Specialist in Light Hydraulics 
Cs advantage, REQUIRED for well-known firm ; 
pormantally, not just armaments. Write qualitica- 
tions, full experience, and salary required. » Sarees, 

4117, The Engineer Office. 4117 A 





HIEF DESIGNING ENGINEER REQUIRED by 
well-known Firm ; experience preferred in 





Excavator, and Contractors’ Plant Design. State age, 
details of cxperigace. salary required 

iso Q ED, experien: AGER, 
DRAUGHTSMEN, and JUNIOR DRAUGHTSMEN. 

Address, 4102, ‘The Engineer Office. 2A 

CONT i ENGINEER,—The OCCA 

SIONAL SER ing of a aie By ee ntall ENGI- 
NEER REQUIRED for the Des Lift talla- 
tions, Complete Working fm Specifications, and 
Estimates.—Write, stating ex car ty wag 


, q 
and scale of fees, 4110, The Engineer FT Office: 


“gr of Welding Engineers ; good prospects for 
neers 

$ vo possessing ty and = 
ngineeri: 


ledge. Wel experience 
essential write, giving fullest partionlars, i The 
Engineer Office. 








ANTED, DRAUGHTSMAN for Engineering Works, 
accustomed Design of Steam Fittings, preferably 
with Locomotive Experience Manches district. 
Salary £5 per week. Give experience, references, &c 
‘Address, 4089, The Engineer Office. 4069 4 


Dae ee REQU TERED. Bxperienaed in Tank 
Jene! 





Design, Pipework, and Engineering. 
State age, wage, experience.—Address, P1163. 
The Engineer Ofice. P1168 A 





UGHTSMAN REQUIRED for Factory Pent. 
Lay-out, Structural, Pipe a, with good tec 
nical training, shop and drawing-office experience 
Write, 55, Wi the oe avertisling Agen: a, 
18, Castlegate, York. P1160 





RAUGHTSMAN.—-THOMAS HEDLEY and (0., 
EQUIRE the vented Se of a 
DRAUGHTSMAN at their Manchester f 
Applicants must be between 25 and 30, and “should 
hold the National or Higher National Certificate 
Must understand Stress Calculation as met with in 
Plant Maintenance Work, and be able to Prepare 
— Drawings from own particulars. Must be abi: 
to deal with Design Problems under supervision of 
Plant Engineer. State age, qualifications and salar’ 
Tequired, 
Address, 4114 The Engineer Office. 4114 4 


I ye atensions 0 WANTED in Connection with 
5 to Large Steam Generating Station ; 
must haye had experience in the Design of Structural! 
Steelwork. and _ the General Lay-out and Detail Plans 
for a modern Large Power Station. Applicants mus! 
be quick, accurate, and reliable, and have had a soun:| 
technical training.—-Addrese, stating age, training, an! 
experience, and salary expected, 4088, The Enginee! 
Oftice. 4088 A 








REQUIRED, with 


(Mechanical) 
for Traction Lay-out 


RAUGHTSMAN 
Ek 


. The General ‘Electric Co., Ltd., er ~y 


UGHTSMEN. ae oe ange in 





Midlands have SEVERAL VACANCIES for MEN 
having good experience in Design of Control and Con 
tactor Gear and Diagram Work. ~—- Address applica- 
tions, 


stents age, experience, and salary required, 
4101, The Engineer Office. 4101 A 

LROEBIOAL pastes ay with 

‘ience Heavy ony nee 

Piant Lay- ‘ont Wiring | ag &c.—Address imme- 
diately, stat ing age, technical training, experience, 

and salary required for Manchester district, 4079, The 
E Office. 4079 A 








gp DRAUGHTSMAN REQUIRED in 


Only those capable of 


Taloulantome. necessary for Hollow Block Floors and 
Concrete to submit oJ oo Authorities need apply 
with full » and salary 


required.—Address, P1168 i oy 


Office. 
P1166 A 


UNIOR DRAUGHTSMAN, Jig and Tool Work. 
Plastic _ mould qqperience desizable,-—Reoly. 
HDO W. . Lancs. Pil 





N LTD., St. 





For continuation of Small Adver- 
tisements see page 4. 
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Thames Bridges and Tunnels. 


Ar the meeting of the London County Council 
held on Tuesday, March 22nd, the estimates for the 
forthcoming financial year were considered and voted 
upon. An important section of the expenditure pro- 
posed by the Highways Committee is that in con- 
nection with Thames bridges and associated schemes. 
In all, it is proposed to spend £2,023,875 on capital 
account for bridges and for street improvements. 
Of this amount, £532,980 is required for Thames 
bridges, the rebuilding of Waterloo Bridge account- 
ing for £335,000 of this sum. Among the amendments 
put forward were proposals for the development of 
the south bank of the river opposite to Charing Cross 
and the provision for a new road bridge at that 
point, the building of a new bridge at Hammersmith, 
and the construction of a new fly-under road tunnel 
between the northern approach of Waterloo Bridge 
and Aldwych, for north-bound traffic, with the 
object of minimising traffic delays at the junction 
with the Strand. Other schemes included proposals 
for the extension of the Chelsea Embankment to link 
up with Wandsworth Bridge through Townmead- 
road, Fulham, the linking up of Eastern-avenue and 
Western-avenue, vid Euston-road and Marylebone- 
road, and a tunnel or other cross-river facility in the 
neighbourhood of Woolwich. For the maintenance 
of its works the Highways Committee requires the 
sum of £275,455, of which £70,700 is for Woolwich 
Ferry and £35,360 for Thames tunnels. The main 
drainage of London, with which is grouped the Fire 
Brigade Account, requires £425,965 on capital 
account, and £1,340,980 for maintenance ; of this, 
the amount required for main drainage is £380,000 
on capital account and £575,745 for maintenance ; 
while Thames flood prevention calls for £2500 out 
of capital and £10,080 for maintenance, the Fire 
Brigade needing £43,465 capital and £744,175 on 
account of estimated maintenance. Work on the new 
Waterloo Bridge is proceeding very satisfactorily, 
and the cofferdam around the southernmost of the 
four piers is about to be pumped out. The second 
cofferdam is in course of completion, and the con- 
tractor’s service gantry now extends from the 
southern bank about half-way across the river. 


War Risk Insurance. 


SPEAKING to a large gathering of members of the 
Insurance Institute of London on Monday, March 14th, 
Sir William P. Elderton, chairman of the British 
Insurance Association, said that people who owned 
property in Great Britain thought they ought to 
be able to provide some form of insurance to com- 
pensate them for damage from enemy action by air 
or by bombardment, and seemed to have the mistaken 
impression that until recently this risk had been met 
by existing insurances. Insurers never intended to 
cover this risk in any form, and the only changes 
they had made were designed to make this clear. 
Any attempt to cover war risk in advance of war would 
only create an illusion of security and not security 
itself. But he questioned whether property- 
owners must face the unhappy position that if they 
lost anything in an air raid or bombardment com- 
pensation would be impossible. He did not consider 
that the correct inference. When war came, the 
Government might then put into operation some 
scheme such as that used in the last war, or, alter- 
natively, when the war was over it could then replace 
or compensate. The cost of replacement could be 
estimated, and spread fairly over the community as 
a whole. Perhaps arrangements such as this were 
what the Government intended, but there was no 
intention of attempting to provide a Government 
insurance scheme in advance. It would be easy for 
insurers to say : ‘‘ The public wants insurance against 
war risk—let us give it to them.” But what would 
be given would not really be insurance. There would 
be no virtue in deluding the public by a pretence, for 
a careful review of the position carried the conviction 
that insurance against war risks at the present time 
was an impossibility. 


A New Scottish Coalfield. 


On Friday, March 20th, the Railway and Canal 
Commission gave its decision on the application by 
Archibald Russell, Ltd., coalmasters, of 115, Welling- 
ton-street, Glasgow, for the right to work minerals, 
including coal, in the Thornlibank and Darnley area, 
near Glasgow. The application, it may be recalled, 
was referred to the Commission by the Second 
Division of the Court of Session. The Commissioners, 
under the chairmanship of Lord Carmont, found it 
proved that there had been a diminution in the out- 
put of the coal mines in Lanarkshire and the neigh- 
bourhood of Glasgow of almost 50 per cent. within 
the last twenty-five years. The output of Scottish 


coal had fallen, and many collieries had been closed 
and abandoned. In the mineral area under considera- 


A Seven-Day Journal. 


tons of fairly good quality fuel, some of the seams 
having coking coal of good caking qualities. In the 
opinion of the Commissioners, the sterilisation of the 
minerals in the area would not be expedient in the 
national interest, and such action could only be 
entertained as a policy were some competing claim 
to be established and shown to be paramount in the 
national interest. After examining very carefully 
the evidence submitted, the Commissioners found 
themselves unable to accede to the proposition that 
the mineral area was the only available and suitable 
one for housing, or even so suitable that it was proper 
to hold that it was necessarily required by the City of 
Glasgow. The Commissioners found that the require- 
ments of Part I of the Act of 1923 were complied 
with and they decided to grant the application to work 
the coal. According to the mining engineers’ report, 
the Thornlibank-Darnley area holds about 25,000,000 
tons of coal in seams of normal thickness, sufficient 
to give a daily output of 1000 tons for ninety years. 
In view of the strictly limited quantities of coking 
coal in Scotland, and the necessity of maintaining 
good supplies of furnace coke for the heavy industries, 
the supply from the new coalfield should prove 
valuable to Scottish industry, especially to Colvilles, 
Ltd., of which undertaking Archibald Russell, Ltd., 
is a subsidiary company. 


L.M.S. Train Services. 


Wir the introduction of its spring time-table 
on May 2nd, the London, Midland and Scottish Rail- 
way Company will introduce a number of accelerated 
services between London and the North. The 
‘*Royal Scot,” which leaves Euston for Glasgow 
and Edinburgh at 10 a.m. each week-day, is to have 
its journey time reduced by 45 min. On this run 
the 299 miles from London to Carlisle will be covered 
non-stop at an average speed of 60 m.p.h., and 
Glasgow and Edinburgh will be reached at 5 p.m. 
and 5.5 p.m. respectively. In the reverse direction 
the twin sections of the train will leave Glasgow and 
Edinburgh simultaneously at 10 a.m., the former 
arriving at Euston at 5 p.m., an acceleration of 
25 min., and the latter at 5.15 p.m., an acceleration 
of 10 min. Instead of combining at Symington, the 
two sections will run independently throughout, 
and both trains will run non-stop from Carlisle to 
Euston at average speeds of about 60 m.p.h. The 
6.50 train from Aberdeen to London will have its 
journey time cut by 1 h. 45 min., and arrive at 
Euston at 5.15 p.m. This acceleration is being made 
by combining the train with the Edinburgh portion 
of the ‘“ Royal Scot” at Symington. The speeding 
up of this train will reduce the journey time to 
London from Dundee, Perth, Gleneagles, and Stirling. 
The 5.25 p.m. express from Liverpool to London is to 
reach Euston 5 min. earlier, and on its run between 
Crewe and London it will be scheduled to cover the 
158 miles in 148 min. Another accelerated service 
from Liverpool to London will be the 2.15 p.m. 
express from Lime-street, which will reach Euston 
at 5.30 p.m. instead of 6.5 p.m. The 2.20 p.m. train 
from London-road, Manchester, previously combined 
at Crewe with the 2.15 p.m. from Liverpool, will run 
separately, vid Stoke-on-Trent, giving a 37 min. 
faster service from Stoke and a 5 min. acceleration 
from Manchester to London. We are informed that 
the company also intends to introduce a number of 
accelerated services in its Sunday express trains and 
local services. In all, the company is speeding up 
1357 passenger trains, with a total time saving of 
4071 min. a day. 


The Electrical Development Association. 


CONTINUED expansion in every department of 
national and local activity is recorded in the annual 
report of the work of the British Electrical Develop- 
ment Association, issued on the occasion of the 
eighteenth annual general meeting and luncheon, 
held at the Savoy Hotel, London, on Friday, March 
18th. The ground covered by the report in the 
domestic and other fields is far too wide to be con- 
sidered in a short paragraph, but attention may be 
called to one or two items of more or less interest to 
engineers. During the year ending December 31st, 
1937, the first British-made unit type air conditioner 
was introduced, and the Association’s Council room at 
Savoy-hill is now completely air-conditioned. Atten- 
tion is being paid to this new development, which is 
expected to give rise to a substantial increase in the 
demand for electricity. In addition to giving expert 
advice on new street lighting installations, the Asso- 
ciation did good work in the organisation of street 
lighting conferences at Newcastle, Lincoln, Hull, 
London, and Manchester. At these conferences 
lectures were given on the latest methods of public 
lighting by electricity, and of the many hundreds 
who attended, the large proportion were Councillors 
and officials directly responsible for street lighting 
in their areas. A feature of the year’s work on the 
traction side of the industry was the attention given 





were guided in their problems, and there is evidence 
that the assistance given has been greatly appre- 
ciated. Many architects and builders consulted the 
Association with regard to the electrical equipment 
of new buildings, blocks of flats, and housing estates, 
with the result that electricity is being employed _.in 
most cases to a much greater extent than was 
originally contemplated. Interest in the develop- 
ment of the water heating load has shown a con- 
siderable increase, and many more members have 
availed themselves of the specialists’ advice from 
headquarters. A refrigeration campaign organised 
during the year resulted in a greatly increased volume 
of inquiries on the subject, both from supply autho- 
rities and the public. As regards industrial heating. 
the chief work carried out during 1937 ccnsisted of 
the preparation by the Industrial Heating Com- 
mittee of the ninth issue of the Electric Heat series 
of booklets dealing with Miscellaneous Applications. 


A Tyne Commission Appointment. 


Lv is officially announced that Mr. A. L. Harvey has 
been appointed assistant engineer to Mr. R. F. Hind- 
marsh, the Chief Engineer of the Tyne Improvement 
Commission. Mr. Harvey, who is forty years of age, 
was educated at Marlborough College and Gonville 
and Caius College, Cambridge, and is an associate 
member of the Institution of Civil Engineers and the 
American Society of Civil Engineers. He received 
his early training from Mr. A. D. Swan, of Montreal, 
and was employed by him from 1921 to 1926 upon 
the construction of the Ballantyne Pier and the 
Second Narrows Bridge at Vancouver, B.C., and the 
reconstruction of the dry dock at St. John’s, New- 
foundland. Coming to London in 1927, he acted as 
assistant engineer to Messrs. Rendel, Palmer and 
Tritton, in connection with new works for the Port 
of London Authority and for Haifa Harbour. In 
1929 he was invited by Mr. Swan to return to Canada 
as resident engineer upon the construction of a new 
harbour on the river Saguenay at Chicoutimi, in the 
Province of Quebec. Returning to England in 1932, 
he became resident engineer for the Shoreham Harbour 
Trustees, whose consulting engineers were Messrs. 
Lewis and Lewis, upon the completion of the new 
Prince George lock and the construction of the Adur 
drydock. From 1935 onwards, after a short period 
in the service of Sir Alexander Gibb and Partners, in 
connection with Guinness’s factory at Park Royal. 
he has acted as resident engineer for the London 
County Council under Mr. T. Peirson Frank, upon the 
construction of additional purification plant at the 
Council’s Northern Outfall Works, Beckton. 


Location of Industry. 


On Wednesday, March 16th, and the following 
day, sittings of the Royal Commission on the Location 
of Industry were resumed at Westminster under the 
chairmanship of Sir Montague Barlow. On Wednes- 
day evidence was given by the National Industrial 
Development Council of Wales and Monmouthshire, 
and the Cumberland Development Council. In 
support of its claim for the need of national planning 
of industry, the Wales and Monmouthshire Develop- 
ment Council urged that instead of urbanising and 
industrialising rural and new suburban areas, a 
practice which had been carried out in many places 
during the last fifteen years, it would be better to 
place new works in parts of South Wales where 
industry in the past had created urban centres and 
where good land for agricultural purposes need not 
be interfered with. Reference was made to the 
proposed Severn Bridge, which would, it was claimed, 
assist the introduction of new industries and 
strengthen the competitive power of existing indus- 
tries im the South Wales area. The Cumberland 
Development Council asked the Commission to recom- 
mend the appointment of a permanent organisation 
through which the whole range of economic and social 
facts relating to industry and the distribution of 
the industrial population throughout the country 
would be correlated. It was further urged that freight 
rates for road, rail, and water-borne traffic should be 
investigated by an expert committee, and it was 
also suggested that there should be national planning 
of the distribution of industry. Thursday was 
devoted to a private meeting, after which the 
Commission adjourned. 


Launch of H.M.S. “ Belfast.” 


On Thursday, March 17th, H.M.S. “ Belfast ’ 
was launched from Harland and Wolff’s shipyard at 
Queen’s Island. She is a cruiser of the improved 
** Southampton ”’ class, and was laid down under the 
Admiralty programme for the year 1936. Her dis 
placement is 10,000 tons, and she is 579ft. long with 
a 63ft. 4in. beam. Geared turbines of 80,000 H.P. 
will give an estimated speed of 32} knots. The arma- 
ment, excluding machine guns, consists of twelve 6in. 
guns, together with twelve 4in. H.A. guns, four three- 








tion, they found that there was workable coal to the 
amount of at least between 11,000,000 and 14,000,000 


to trolleybuses. Several important communities 








pounders, and six torpedo tubes. 
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Outardes Falls Power Development.” 


No. 


HROUGH the initiative of the Ontario Paper 
Company of Thorold, Ontario, there is now in 
process of creation, on the north shore of the Gulf of 
St. Lawrence, about 200 miles below the City of 
Quebec, an entirely new and modern industrial com- 
munity, listed in the postal directory under the name 
of ‘‘ Baie Comeau.”” This community will be sup- 
ported by a newsprint mill, now under construction, 
for an initial rated output of 320 tons per day, which 
will draw the bulk of its wood supply from the 
Ontario Paper Company’s limits in the basin of the 





Manicouagan River. The Ontario Paper Company is 
a wholly owned subsidiary of the Chicago Tribune 
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Corporation of Canada as consultants. When active 
operations were temporarily suspended in 1932, all 
of the permanent elements of a concrete main dam 
and intake had been completed. During this period 
also there was built and used a small hydro-electric 
installation. This plant is situated at one of the lower 
cascades, and is again being used as a source of power 
for construction purposes. 

Active operations on the project as a whole were 
resumed in March of 1936, under the same auspices, 
so far as the engineering work was concerned, but 
with Mr. John Stadler, of Montreal, as general con- 
sultant. On account of an accelerated progress 
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it possible to consider wood-stave construction. From 
station 59+-60 to the power house the increased 
gradient, and the necessity for a rather deep cut 
through the overburden at the crest of the hill, 
involved the consideration of some material other 
than wood for this section of the pipe line. 

The total length of the pipe line from intake to 
power house is 6580ft., so that surge control was an 
unavoidable element in the design. The surge tank 
is placed at station 63+-76, for the primary reason 
that at this point occurs the most suitable and acces- 
sible outcrop of ledge for the tank foundations. The 
second advantage of this situation is that it enables 
the surge tank to exercise control over 96 per cent. of 
the total length of the water column, with a pro- 
portionately large measure of relief to the duty on 
the turbine governors. 

The above combination of economic and physica] 
conditions constituted the basis upon which the 
details of lay-out and design had to be developed. 
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Fic. 1—GENERAL PROFILE OF OUTARDES FALLS POWER DEVELOPMENT SCHEME 


and the Daily News of New York, which newspapers 
it suppiies with newsprint. 

The new mill being inaccessibly situated with refer- 
ence to existing electric utility systems, it was neces- 
sary for the Ontario Paper Company to develop its own 
motive power supply as an integral element of the 
scheme. The site chosen for this purpose is about 
14 miles westward of the mill site, at Outardes Falls. 
This site is on the Outardes River, immediately 
adjacent to tide water, and appears to be the eastern 
terminus of a series of important natural water powers 
created by the final plunge of the Laurentian rivers 
over the hard southern edge of the Precambrian 
Shield, which extends westward across the Province 
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FiG. 2—SECTION THROUGH Woop STAVE PIPE 


of Quebec through Montmorency, Shawinigan, High 
Falls-on the Lievre, Chelsea on the Gatineau, to 
Chats Falls on the Ottawa at the Ontario boundary. 

The Outardes Falls itself exists as a reach of river 
something over a mile in length, through which, by 
way of one main and two subsidiary channels, the 
waters pass over a series of falls and heavy cascades, 
the lower ones discharging direct into tide water. 
The natural fall over this reach is about 190ft. at 
normal high tide. 

Work on this project was started in 1926, by the 
company’s own engineering staff at the home office 
in Thorold, under the direction of Mr. Jules T. 
Jaeger, chief engineer, and later with the Power 





* Based on « paper presented by H. G. Acres, D.Sc., M.E.L.C., 
consulting engineer, at a joint meeting of the Engineering 
Institute of Canada and the American Society of Civil Engi- 
neers, and later published in the Engineering Journal (the journal 





of the Engineering Institute of Canada). 


schedule, and space limitations in the Thorold engi- 
neering office, the engineering and designing staff of 
H. G. Acres and Co., at Niagara Falls, only 7 miles 
distant, was incorporated for the time being as a 
unit of the Thorold organisation, with Mr. Jaeger 
retaining the title of chief engineer in respect of both 
organisations. Under this arrangement all the 
economic and lay-out studies, all of the specifications 
and contract plans, and all phases of the subsequent 
engineering and design detailing relative to the 
Outardes power development were handled in the 
offices of H. G. Acres and Co., while all similar pro- 
cedure relative to the mill, town site, and woods 
operations was handled in the company’s engineering 
office at. Thorold. 


OUTLINE OF THE SCHEME. 


Actual construction work commenced at Baie 
Comeau and Outardes Falls with the opening of the 
1936 working season, under the direction of the com- 
pany’s own field engineering staff, and with the 
Foundation Company of Canada in charge of con- 
struction operations. The completed main dam being 
already in existence, as previously explained, the 
matter of conception, design and construction involved 
the remaining major elements of water connections, 
power house, and tail-race, main and auxiliary machine 
installation, transmission line, and step-up and step- 
down transformation. The conception and design 
of the above elements of the scheme were governed by 
the following primary considerations :— 


(1) The industry at Baie Comeau has an assured 
raw material supply, and an assured and stable 
market for its total rated output, so that an 
adequate, dependable, and continuous source of 
motive power was an outstanding consideration, 
by reason of its extraordinarily direct influence 
upon the fixed charge and overhead elements of 
mill production cost. 

(2) Owing to the faet that the operating system 
comprised an isolated and single source of power, 
supplying an isolated and single consumer with a 
large block of power to be applied almost wholly 
on industrial load, inherent hydraulic and electrical 
stability constituted the paramount consideration 
associated with the technical design. 

(3) In order to make good the time schedule 
prescribed by the Ontario Paper Company, and in 
view of the fact that the site is only accessible for 
the delivery of equipment and construction material 
for the period May to November inclusive in each 
year, it was necessary to take into consideration 
and to study conditions, relative to conception and 
design, which are not ordinarily associated with a 
project of this type. 

The general profile, Fig. 1, indicates the topo- 
graphical features which fixed the general principle 
of the design. From the intake down to station 
59+60 the drop in adjusted gradient is 51-8ft., 
indicating the economic advantage of an open 
pipe line under a static head limitation which made 


The gross head continuously available was, of 
course, fixed by the relationship between tail-water 
elevation at high tide and the regulated level in the 
head pond, as governed by the structural features of 
the main dam, already in place. The relationship 
as thus fixed made available a gross head of 222ft. 

It was found, after giving consideration to the 
various factors involved, one of which was the primary 
necessity of obtaining at all times an ample supply 
of motive power for the Baie Comeau mill, that the 
allowable economic sacrifice of gross head would be 
about 14ft., so that the normal effective head on the 
wheels was fixed at 208ft. at high tide. 

At the time the study of flow conditions was made 
continuous records of the daily flow of the Outardes 
River at the power site were available for an eleven- 
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FIG. 3—-SECTION THROUGH TURBINE INSTALLATION 
year period, 1923-24 to 1928-29 and from 1930--31 to 
1934-35 inclusive. 

About 75 miles above the power site there is a lake 
storage available which could be developed for a 
gross capacity of not less than 4 billion cubic feet. 
A further and much larger inerement of storage is 
also available at the head waters of the river, which 
would make available a large additional block of 


primary power. 
THe INTAKE AND Pire LINE. 


The intake, the substructure of which was built 
with the main dam, consists simply of two main 
openings, each having three bays protected by a 
curtain wall and three sets of removable steel racks. 
Only one of these main openings is being made use of 
at the present time, the other being temporarily bulk- 
headed by stop logs, reinforced by a steel plate 
diaphragm laid on the rack supporting beams. In 





the other jmain opening and behind the racks are 
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placed two roller-mounted steel head gates, which 
are raised by a stationary motor-operated hoisting 
mechanism, and which in emergency can be tripped 
electrically from the control room in the power house 
and dropped by gravity. A substantial superstructure 
building has been provided to house the hoisting 
mechanism of the gates, and to permit the effective 
use Of artificial heat under low-temperature conditions. 

At the rear of the main opening, now being made 
use of, is an embedded steel thimble to which the pipe 


are of lin. diameter, medium grade structural quality 
steel, with malleable cast iron shoes. The barrel of 
the pipe is supported on reinforced concrete spread 
footings and structural steel cradles spaced on 9ft. 
centres. An assembled section of the pipe line, saddle, 
and footing is shown in Fig. 2, and views taken during 
construction in Figs. 4 and 5. 

The wood stave section of the pipe line terminates 
at station 594-60, as shown on Fig. 1, immediately 
upstream from a heavy concrete anchor block which 





minimum and to relieve the central anchor of the 
large lifting forces which would otherwise obtain. 
Foundations for this anchor are on soil, since ledge rock 
was known to be at a depth of about 45ft. to 50ft. 
below the natural grade. 

The surge tank (Fig. 6) is of the Johnson differential 
type, with an outside riser 16ft. in diameter and a tank 
65ft. in diameter. The main tank is supported on a 
twelve-legged tower, and the complete structure is 





200ft. 9in. high from the horizontal centre line of the 
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FiG. 4—CONSTRUCTION AND SUPPORTS TOF WOOD STAVE PIPE 


line, will be attached. This pipe line is 5960ft. in length 
and the sub-grade consists mainly of a mixture of 
sand, loam, and clay. In the upper half of the grade 
occur several outcroppings of ledge and two com- 
paratively short filled embankments. As the result 
of a series of soil bearing tests, it was found that the 
natural soils along the sub-grade had bearing values 
well within the limits of economical footing design, 
but that the filled embankments could not be relied 





upon without the help of piles. These piles were 


constitutes an element of the junction between the 
wood stave and the steel section of the pipe line. 

The steel pipe line, Fig. 7, begins at the anchor 
block at station 59+ 55, and thence through the cut 
in the overburden at the crest of the hill down to 
station 64+07, where it terminates in a Y branch 
immediately below the surge tank tee. This section 
of the pipe line is supported in part on ledge and in 
part on spread footings, spaced at approximately 


iagis iat: 








2243ft. intervals, in combination with intervening 


Fic. 5—COMPLETED WOOD STAVE PIPE 


surge tank tee to the peak of the roof. The whole of 
the outside riser and the dish bottom of the tank up 
to the gallery floor are insulated by a layer of rock 
wool, with a weatherproof outer coating. The tank 
roof is similarly insulated. 

The two penstocks are 14ft. in diameter, and, 
after entering the rear of the power house substructure, 
each terminates in a 13ft. diameter butterfly valve. 
The sub-grade of these penstocks is entirely in ledge, 
being at the grade of the natural surface at the 














FIG. 6—-SURGE TANK 


driven either to rock or sufficiently deep into the 
natural soil sub-grade to assure the required bearing 
value. ‘Tapered cast-in-place piles were used for 
this purpose, 258 in all being placed, in length ranging 
from 7ft. to 354ft. 


Woop StravE Pree LINE. 


The wood stave pipo has an inside diameter of 
17ft. 6in., and will be the largest diameter pipe of 
this type built up to the present time. The staves 
are special grade Douglas fir, 4{4in. thick, with 
double-tenon butt joints, tongued and grooved edges, 





and faces milled to the radius of the pipe. The bands 








FIG. 7—PART OF 18FT. DIAMETER STEEL PIPE 


reinforced concrete struts, which terminate in a com- 
bined thrust and anchor block carried on solid ledge, 
and integral with the surge tank foundations and the 
reinforced concrete structure. 

In order to keep the pipe truly circular, ring- 
shaped steel plate girders, 18in. deep, are fixed at 
approximately 22}ft. centres. Short posts at each 
side of the girder provide a means of support, whereby 
the load is taken to the footings. 

On each side of the anchor block at the central 
bend there is a slip type expansion joint. These 
expansion joints were considered essential in order 
to reduce thermal stresses in the pipe shell to a 





Y branch and in a cut about 55ft. deep adjaceut to 
the power house. On this account, the footing design 
was very simple, and involved nothing beyond 
supporting the pipe at its designed gradient during 
the process of assembly. As in the case of the steel 
pipe line, the penstocks are of steel plate, welded 
throughout, but without expansion joints. Upon 
completion of assembly they will be encased in con- 
crete and the rock cut will be back-filled. 

The wickets of the butterfly valves are of annealed 
cast steel and are provided with horizontal trunnions. 
The seal is effected by renewable bronze segments 
fitted in an annular groove at the periphery of the 
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wicket and seating on a stainless steel surface elec- 
trically deposited on the housing. The housings are 
of one-piece construction, fabricated by electric 
arc welding from rolled plates and ribs, and after 
fabrication were stress relieved in a furnace sufficiently 
large to accommodate the entire housing. The operat- 
ing cylinders are mounted vertically and are actuated 
by oil pressure at 300 lb. per square inch, which is 
controlled from two stations. One of these is a push 
button in the control room for closure only, and the 
other is a control stand on the generator room floor, 
from which point the valve can be either opened or 
closed by manual operation of an hydraulic valve. 


TURBINES. 


The available net head at the Outardes site was 
such that the total motive power requirement of the 
Baie Comeau project could be concentrated in one 
main unit. This was obviously the most economical 
arrangement from the standpoint of subsequent 
operation, as well as from that of the first cost of that 
portion of the installation as a whole which included 
water connections below the surge tank and the 
power house structure with its contents. Inasmuch 
as the already established market outlet for its pro- 
ducts permitted the Baie Comeau mill to operate 
continuously at full rated capacity, the elimination 
of standby losses resulting from interrupted opera- 
tion and the realisation of a maximum rate of return 
on invested capital became almost directly dependent 
upon an adequate and continuous supply of motive 
power. The imposition of this vital function upon the 
souree of power supply was, in itself, sufficient justi- 
tication for providing at the outset for the installa- 
tion of a duplicate spare unit. 

Associated with these primary considerations were 
two conditions peculiar to the site itself. During the 
winter the Outardes River for a distance of approxi- 
mately 200 miles above the power reach is subject 
to ice blockages which temporarily obstruct the flow, 
and result in short period irregularities and defici- 
encies in the supply reaching the head pond. This 
pond, in turn, is small, having an area of only 1750 
acres, so that there will be a comparatively large and 
rapid head pond draw-down necessary in order to 
make good temporary deficiencies in flow due to ice 
blockage. 

With the intake as now designed and built, a maxi- 





mum draw-down of 15ft. can be accommodated with- 
out exposing the lower line of curtain walls, and 
advantage was taken of this fact to specify a turbine 
so designed and dimensioned as to be capable of pro- 
ducing the total motive power requirements of the 
Baie Comeau mill under a temporary minimum net 
head of 193ft. 

The final consideration under this head arose out 
of the fact that the construction schedule made it 
necessary to have the power house sub-structure 
completed up to the level of the turbine deck not 
later than August, 1936, and inasmuch as the work 
of lay-out and design did not get under way until 
March of that year, there was no time to wait for 
final lay-out drawings from the turbine contractor. 
It was therefore necessary to design the lower sections 
of the power house sub-structure complete, and to 
Tequire turbine manufacturers to bid and base their 
guarantees upon a definitely fixed draught tube 
design. Accordingly, the specifications called for two 
vertical, single-runner, steel plate scroll case units, 
turning at 180 r.p.m., each unit being so dimensioned 
and designed as to produce 32,600 H.P. under the 
minimum net head of 193ft. Under the normal net 
head of 208ft. each of these turbines will deliver 
35,300 H.P. at the main coupling. 

The turbines, as now being constructed, have a 
diameter of 11ft. 2in. at the scroll case inlet, a shaft 
diameter of 24in., and a maximum out-to-out 
diameter of 32ft. The salient features of the turbine 
installation are shown on the cross section, Fig. 3. 

The basic design of the generators was fixed by the 
simpler characteristics of the load. The six-day 
weekly load factor was specified as not less than 90 per 
cent., and the synchronous load of the mill was such 
that operation could be maintained continuously at 
95 per cent. power factor lagging at rated speed and 
voltage. As 25,000 kW at the generator terminal 
were sufficient for the motive power requirements of 
the mill, the specifications called for a rated capacity 
of 26,315 kVA. Two water-wheel generators were 
therefore provided for, each having the above 
specified capacity at 6600 volts and 180 r.p.m. 
These generators were of the two-bearing type, with 
top mounted thrust bearing and direct connected 
exciter, three-phase, 60 cycles, star-connected. The 
estimated revolving weight of this unit, inclusive of 
turbine runner and shaft, is 135-5 tons. 

(To be continued.) 
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( NE of the papers taken at the afternoon session 
on Wednesday, March 9th, was by Dr. Maurice 
Cook, on “ Physical and Mechanical Properties of 
Nickel Brasses.”” The author’s summary of his paper 
runs as follows : 
NICKEL BRASSES. 

Tensile tests, hardness tests, and observations on the micro- 
structure have been made on a range of nickel-brasses containing 
copper 60 to 25, nickel 5 to 30, and zine 30 to 55 per cent., in 
the form of chill castings and hot-forged bars prepared from 
chill castings. 

More extended observations, including the determination of 
machinability values and hot stamping properties, have been 
made on three alloys, in the form of extruded rod, with a copper 
content of 45 per cent. and nickel contents of 10, 12}, and 
15 per cent., and on the 10 per cent. alloy, with and without the 
use of cupro-manganese as deoxidant, and with additions of 
lead, phosphorus, and silicon. The differences in physical 
properties of these three alloys of varying nickel content were 
not very marked, but the alloy containing 10 per cent. nickel 
gave superior machinability values, and, moreover, gave satis- 
tactory results in the hot stamping tests over the range of 
600 deg. to 850 deg. Cent.; the other two alloys compared very 
unfavourably with it in this respect. 

The addition of lead to the 10 per cent. nickel alloy improves 
the machinability, but adversely affects its hot stamping pro- 
perties, and it also tends to reduce the tensile strength and 
elongation values. 


Discussion. 

Professor W. R. D. Jones said that the casting of 
the nickel-brass alloys. rgquired*care owing to the 
delaterious effects of oxygert; tarbon, and sulphur. 
Experience had shown that it was ‘good practice to 
preheat the crucible to a high temperature before 
charging and to melt as rapidly as possible in a forced 
draught crucible furnace using a high grade of hard 
coke. The cupro-nickel was first melted under 
charcoal, but without a flux, and then the other 
ingredients, such as brass, were added, otherwise 
there was a tendency for nickel to be concentrated at 
the bottom of the pot. The casting temperature was 
important (in sand castings) and as high a tempera- 
ture as possible should be used, but care must be 
taken to avoid overheating and stewing. The alloy 
must be very fluid when teemed and a temperature 
of 1250-1300 deg. Cent. could be used. He asked 
Dr. Cook for information as to the temperature at 
which his alloys were cast. 

Discussing a table of the mechanical properties of 
the alloys in the paper, Professor Jones remarked 
that those alloys which had failed to withstand hot 
forging were really alloys of zine rather than nickel- 





brass. With regard to a table showing the properties 
of extruded nickel-brass billets, he asked whether 
the presence of 0-2 per cent. manganese accounted 
for the high Izod values, or whether those higher 
values were due entirely to the greater proportion of 
nickel and the smaller zine content. It seemed that 
the manganese had an effect at least equal to that of 
the phosphorus and more beneficial than that of the 
silicon added. 

As to the results concerning the effect of lead, he 
said that nickel increased considerably the solubility 
of lead in copper; with an addition of 2 to 3 per cent. 
the liquid copper and lead were completely miscible. 

The paragraph of the paper dealing with season 
cracking tests, he suggested, was of little value for 
comparative purposes ; the mercurous nitrate test 
was by no means infallible, and although it seemed 
a simple one, considerable misunderstanding had 
arisen as to its interpretation. Cases were known in 
which articles had passed that test easily, but had 
still failed by season cracking after a lapse of some 
months, the number of failures increasing with the 
length of time in storage. 

Dr. L. B.. Pfeil said that Dr. Cook had dealt 
primarily with nickel-brasses of specially high zinc 
content as compared with the copper-nickel-zine 
alloys commonly used in sheet form. The general 
impression given by the paper was affected by the 
rather large proportion of alloys of the «, 8, or « with 
a little 6 types. In practice all normal « nickel 
series could be extruded without difficulty, given a 
good furnace with good temperature control, the 
desired temperature of the billet being higher the 
higher the nickel content. With regard to machin- 
ability, he said it was his experience that an alloy 
which was considered by one firm to be free-machining 
might be considered by another to be poor for its 
purpose, whereas some other variety of the same type 
of alloy was free-machining. He asked whether the 
type of test employed by Dr. Cook gave a proper 
impression of the situation. There seemed to be in 
many cases a good difference between machining on 
a fast automatic lathe and on other varieties of 
machines. 

Mr. J. EK. Newson thought it would have been 
helpful if the author had indicated more clearly 
whether he had in view high mechanical strength, 
resistance to atmospheric and other forms of corrosion, 
or colour for decorative work. Nickel additions, 





which were costly, were not usually made to com- 
mercial brasses unless some special properties, 
unobtainable by cheaper alloy additions, were 
required, and of those, colour was frequently quite 
important. Higher mechanical strength, in the cold, 
at any rate, could be obtained by suitable additions 
to a ® brasses of iron, aluminium, and manganese ; 
whilst the pressure required to extrude certain of the 
high-nickel brasses suggested that they might possess 
useful strength at temperatures above normal. For 
resisting some types of corrosion the high-nickel 
brasses might be superior to aluminium-bronze, but 
one of their chief attractions lay in the non-tarnishing 
silvery whiteness of the alloy for architectural 
decoration and household, automobile, and sundry 
fittings. In the hot working of nickel-brasses, 
forging was the exception rather than the rule, the 
more usual procedure being extrusion to section, tube, 
or rod. Forging was no criterion of the extrudability 
of an alloy. The author had restricted his choice of 
alloys for extrusion, but the micro-structure of the 
extruded bars suggested that the extruding tempera- 
ture range was very limited, or that there was a 
marked drop in temperature between the beginning 
and end of extrusion, possibly owing to too high a ratio 
of billet length to rod diameter, or to too slow 
extrusion. 

One peculiarity observed in practice, and recorded 
in the paper without comment, was the increase in 
mechanical strength and hardness with small addi- 
tions of lead. For example, a 10 per cent. nickel 
alloy containing 0-56 per cent. lead showed an 
increase in tensile strength and an increase of hard- 
ness, with a decrease of machinability. In a 15 per 
cent. nickel alloy 2 per cent. of lead produced an even 
more marked increase in hardness. It was claimed 
that nickel increased the solubility of lead in copper, 
and he asked for the author’s views as to whether it 
exerted a similar action in copper-zinc alloys. In 
alloys with less than 10 per cent. of nickel the addition 
of lead tended to give a yellow tinge, while small 
amounts of iron or manganese whitened them, but 
also hardened them. Additions of manganese up to 


2-3 per cent. improved the extruding properties of 


the 15 per cent. nickel-brasses. The statement in the 
paper that extruded brasses might be prone to season 
cracking was misleading. When extruded under 
normal conditions the liability was very small, but 
it was greatly increased by drawing. Reeling by 
applying stresses of opposite sign would reduce the 
tendency in drawn bars, but severe reeling of undrawn 
bars could render some alloys susceptible to season 
cracking. 

Mr. W. R. Barclay (Past-President) commented 
on the author’s reference to the addition of manga- 
nese as a deoxidising agent, and said it probably was 
up to a point, but he believed it must be admitted 
that in the casting of nickel silver alloys for hot 
working purposes the value of manganese was more 
as a de-sulphurising than a deoxidising agent ; if there 
was likely to be an appreciable amount of sulphur in 
the scrap used, then rather more manganese could be 
used with advantage. Quite appreciable percentages 
of manganese could be used without any detriment to 
either the hot or cold working properties of the alloys. 

There seemed to be running through the paper a 
slight impression that the commercial nickel silvers 
containing 20 per cent. nickel, 60 per cent. copper, 
and 20 per cent. zinc were not hot workable. Admit- 
tedly they were not easily hot workable, but it would 
be wise for industrial workers to realise that indus- 
trially all the commercial nickel silvers could be hot 
worked, and it was to some extent a reflection on both 
English and American practice that advantage had 
not been taken of hot working those alloys—applying 
the term ‘‘ hot working” both to extrusion and hot 
rolling. The factors to be observed were the pre- 
liminary heating temperature before hot working and 
a fairly exact study of the pinches and pressures 
required. The hot working range in the 20/60/20 
alloy, the typical « type, was comparatively narrow, 
but not too narrow to be industrially practicable. 
When he saw some of the large Continental works 
casting nickel silver in 500 kilos. slabs, hot working 
down very rapidly to 6 mm. or 4 mm., and then cold 
rolling, he appreciated the enormous technical and 
economic advantages ensuing from that procedure. 

Dr. Cook, replying to the discussion, said that in 
view of the range of alloys dealt with, the casting 
temperatures obviously had varied a good deal. But 
most of the alloys produced as billets and subse- 
quently extruded were cast at a temperature of the 
order of 1150-1175 deg. The higher Izod values in 
the extruded billets, mentioned by Professor Jones, 
were due, not so much to the manganese or phos- 
phorus additions, as to a change in the major com- 
position of the alloys. 

Season cracking tests were probably applied to 
brasses more than to any other alloys. In the 
mercurous nitrate test, which was normally used in 
commercial laboratories, the specimen was immersed 
for fifteen minutes and was allowed to stand with 
mercury on it, but outside the solution, for about an 
hour. If then no cracking developed, it was assumed, 
not that the alloy was absolutely free from season 
cracking tendencies, but that under normal con- 
ditions of service and storage, season cracking was 
highly unlikely. In a more searching test the alloy 
stood with mercury on it for twenty-four hours, and 
if it showed no eracking then it could be assumed that 
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it was almost impossible for it to develop season 
cracking in subsequent service. 

Replying to Dr. Pfeil and Mr. Barclay, he said he 
had not intended to give the impression that the 
higher nickel alloys, particularly those in the « region, 
could not be extruded; but higher pressures were 
needed to effect their extrusion. Whether the pressure 
or the temperature during extrusion was the more 
important factor was debatable, and perhaps their 
importance varied with the different materials. He 
had regarded the alloys from the point of view of 
special brasses rather than as nickel alloys, and his 
remarks relative to their extrusion were tinged with 
the brass extrusion outlook. When extruded in the 
form of round rods they were used for the production 
of hot stampings ; most hot stampers did not exercise 
very rigid temperature control, so that it was essential 
that the materials should hot stamp over as wide a 
temperature range as possible. 

It was true that manganese functioned as a de- 
oxidiser, but probably only to a limited extent ; its 
effect in other directions, as a general scavenger and 
particularly in removing sulphur, was much more 
marked and better known. 


The next paper was entitled ‘The Influence of 
Alloying Elements on the Crystallisation of Copper : 
Part I, Small Additions and the Effect of Atomic 
Structure,” and was by Dr. L. Northcott. 


CRYSTALLISATION OF COPPER. 


The influence has been determined of additions of from 
0-1 to 2 per cent. by weight of alloying elements on the size of 
columnar crystals of copper cast into moulds specially designed 
to ensure unidirectional solidification. Different elements 


produced widely different effects on the crystallisation of the 
copper. The results are discussed from the points of view of 
composition gradient and adsorption effects. The temperature 
gradients in the ingot during and after solidification have been 
measured. An examination ofthe valency and atomic structure 
of the added elements shows a correspondence between these 
one what has been termed the “crystal growth restriction 
actor. 
Discussion. 

Dr. W. Hume-Rothery remarked that, in view of the 
difficulty of the subject on the experimental side, the 
author’s results were astonishing; they were very 
suggestive, and if carried further they should lead to 
all sorts of applications. It was one of the most 
inspiring papers the Institute had had for a long time. 
But he made a criticism of the theoretical aspects of 
the paper and suggested that it was unlikely that so 
complex a problem as crystal growth restriction was 
associated by a simple law with such a factor as 
valency. 

Dr. C. J. Smithells, Dr. D. Stockdale, Mr. R. 
Chadwick, and Mr. E. H. Bucknall also spoke. 

Dr. Northcott, replying to a suggestion by Dr. 
Hume-Rothery that a better theory would have been 
arrived at by applying the atomic size factors to the 
results of the experimental work, said he had spent a 
considerable amount of time in trying to arrive at a 
satisfactory explanation of the experimental work 
on those lines, but could find none which would 
cover the whole of the elements he had dealt with ; 
therefore he had had to look for some other and 
possibly better theory. The theories he had put 
forward were speculative, to indicate a possible line 
of attack. 


“A Study of Some of the Factors Controlling the 
Porosity of Hot-Tinned Coatings on Copper,” by 
Dr. W. D. Jones, was then read and briefly discussed. 
The official précis runs as follows :— 


POROSITY OF HOT-TINNED COATINGS ON COPPER. 


A distinction is drawn between the surface conditions of a 
tin bath (in which copper is being tinned) at the entry of the 
copper and at the exit. Molten salts and other materials main- 
tained on the bath at entry are termed fluxes and control the 
wetting of the copper surface by the tin; and such materials 
at the exit from the bath are included in the term cover, and 
control the stability of the molten tin film on the copper surface 
after it has left the bath. 

A major source of porosity in tin coatings on copper is due 
to a “running off" or “ globularising " of the molten tin film. 
This. phenomenon is termed dewetting and is indicative of an 
in in the molten tin film caused mainly by a high tin 
surface téhsion. Certain covers, such as palm oil, stannic 
bromitle, oxide films, &c., by reducing surface tension decrease 
the tendency to dewet. Other covers, such as ammonium 
chloride, or resin, permitting of a high surface tension, increase 
the tendency to dewet. Dewetting is favoured by the presence 
of suitable nuclei, of which the most important:are scratches 
and other discontinuities of the copper surface, imperfectly 
wetted areas, inclusions, and local variations in surface tension 
caused by temperature and concentration variations. The 
extent of dewetting is reduced by i ing the viscosity of 
the tin film (by presence of intermetallic compounds and by 
low temperatures) or by rapid solidification. 

The experiments upon tin films on copper concerning dewet- 
we have been duplicated, employing water films on a‘ gold 
plate. 





The final paper presented on March 9th was as 
follows :—‘* The Influence of Surface Alloying on the 
Strength of Soft Soldered Joints,’’ by R. Chadwick. 
It is summarised below :— 


SOFT SOLDERED JOINTS. 


The joining of copper strip 0-005in. thick by a series of 
alloys of lead and tin, including the pure metals themselves, has 
been studied. Joints were tested by pulling apart the two 
strips, adjacent ends of the strip being held in the jaws of the 
tensile machine. Except with pure lead joints, in which shear 
of the lead itself occurred, this test produced failure by stripping 
of the solder from the copper strip. This failure was shown to 





be due to the presence of a brittle copper-tin alloy film. Owing 
to the rapid growth of this alloy film, the time and temperature 
of joining had a profound effect upon joint strength. A rapid 
method was developed of making jomts under reproducible 
conditions, and joints so pre were aged at temperatures 
from 100 deg. to 500 deg. Cent. After ageing at 100 deg., 
200 deg., and 300 deg. Cent. the surface film contained only 
two phases, i.e., € and 7, but at 400 deg. Cent. and 500 deg. Cent. 
a third phase 6 was developed. The part played by each indi- 
vidual phase in the strength of the joints was determined, 
e and 6 were found to be much weaker than the intermediately 
situated 7. For H.C. copper the joint strengths obtained by 
prolonged ageing did not fall below the characteristic strength 
of the weakest copper-tin alloy, in which failure occurred. For 
some lower grades of copper, however, brittleness developed at 
the »-copper interface (0 being absent), and this ultimately 
resulted in the joint strength falling to zero. This type of failure 
was found to depend upon the presence of both arsenic and 
oxygen in the copper, and it is presumed that a complex oxide 
film was formed. 

Joints made with pure lead formed no alloy film, and conse- 
quently there was no appreciable loss in strength on ageing 
under any of the conditions investigated. The fall in strength 
of joints due to the development of a brittle alloy surface film 
was slightly more rapid for the lead-tin alloys than for pure 
tin, probably owing to the greater uniformity of the alloy layers 
produced. The second type of failure, resulting in complete 
stripping at the copper-y interface, was found to be greatly 
accelerated by the presence of lead, rapid failure being observed 
for a 2 tin 98 lead alloy. The desirability of avoiding oxygen 
bearing arsenical copper in making soft solder products for use 
at elevated temperatures is pointed out. It is suggested, how- 
ever, that where possible lead base alloys free from tin might be 
substituted for the conventional lead-tin solder, giving the 
advantage of stronger joints free from deterioration at all 
temperatures of ageing. 


Discussion. 


Dr. J. McKeown, referring to the author’s rapid 
tensile tests indicating the influence of surface alloy- 
ing on the strength of the joints, asked whether, if 
creep properties were of importance in the type of 
joint discussed, the same influence would be indicated 
by creep tests on the joints. The results obtained 
from rapid tests were no criteria of the behaviour, or 
even of the relative behaviour, of materials under 
conditions of loading which produced creep. He 
suggested that in view of the hard brittle nature of 
the compounds, it was possible or even probable that 
under a prolonged load much less than the quick 
breaking load of the joints, the soft ductile solder 
would fail rather than the hard layer of compound. 
If that were so, the general conclusion that solders 
producing such alloy layers were undesirable would 
be invalid. Therefore, he hoped the author would 
extend his work to the consideration of the creep 
strength of such joints and the method of failure in 
creep. 

Mr. R. G. Harper congratulated the author on his 
adaptation of the sardine tin test which had for years 
been the standard workshop method of testing soldered 
joints. The tearing test, he said, utilised a type of 
failure which was very common in practice. For 
example, vibration, which was a frequent cause of 
joint failure, usually involved repetition of the tear- 
ing action, and it was possible that the use of solders, 
such as the silver-lead alloys mentioned in the paper, 
would increase the life of soldered joints, which at 
present failed by vibration at normal temperatures. 
But, as was shown in the paper, it was at elevated 
temperatures, above 100 deg. Cent., that the silver- 
lead solders had a definite field of application. It 
was undesirable to use tin-containing solders at such 
temperatures, owing to the initial formation of the 
brittle copper-tin alloy layer and its continued 
growth on ageing. The silver-lead alloys did not 
suffer that type of weakening, and they had the 
further advantage that the strength of the joint did 
not decrease so rapidly with increase in temperature. 
He had found that at elevated temperatures such 
solders were stronger than the normal soft solders, 
owing to the fact that their melting point was higher, 
approximately 305 deg. Cent. Those alloys were 
almost indistinguishable as solders from the tin alloys, 
and could be applied almost as easily under the same 
conditions. He emphasised that point because to 
most people it seemed rather queer to use an alloy 
containing silver and lead, which at first sight might 
not appear to be very useful materials as solders. 
With regard to the observation that the addition of 
antimony to the solder had little effect on the growth 
of the alloy layer, he said that Nightingale’s results 
were obtained by immersing solid copper cubes in 
molten tin and tin alloys for comparatively long 
periods. Under those conditions the antimony-tin 
and lead-tin alloys showed less attack than pure tin. 
But he imagined that the attack was much more 
severe than that occurring in Mr. Chadwick’s tests. 

The problem of the attack of solid metal by molten 
metal merited more attention. Scheil and Wurst, 
when dealing with the reaction between iron and 
molten zinc, found a critical relation between rate of 
attack and temperature. The attack proceeded in 
two ways, the first involving the diffusion of iron 
through the alloy layer to react with the molten 
zine, and the second involving flow of molten zinc 
to the junction between the alloy layer and iron. 
They had found that the addition of silicon to the 
iron or of aluminium to the zinc, accelerated the rate 
of reaction between iron and zinc. If, however, both 
additions were made together the reaction was almost 
completely suppressed. Those matters appeared to 
have a bearing on the questions raised by Mr. 
Chadwick. 

Mr. E. J. Daniels made a comparison between the 
results of Mr. Chadwick and other workers in this 
country and the United States, and said it seemed that 
Mr. Chadwick had adopted a type of test which did 





not relate very directly with practical conditions. If 
that were not so, it was difficult to see why tin solders 
should be used so extensively as they were used. He 
asked whether Mr. Chadwick’s test had special 
features which merited its use. He failed to under- 
stand how any real knowledge of the stress which 
was causing joint failure could be obtained. When 
the load was applied on the outside of the joint, 
presumably the stress concentration fell off along the 
length of the joint. A joint made with an alloy con- 
taining 37 per cent. of lead would break at 6000 lb. 
per square inch. If the stress distribution in Mr. 
Chadwick’s test were such that that figure was 
reached at the end of a joint, it would part; the 
stress would then be transferred to the next portion, 
which, in turn, would break, and so the joint would be 
continually opened up. Joints made with pure lead 
had been shown by the test to withstand higher load 
than joints made with tin-lead alloys forming the 
tin-copper compound, and Mr. Chadwick had deduced 
that the presence of the tin-copper compound was 
deleterious. It seemed more reasonable, however, 
to deduce that the stress distribution in Mr. Chad- 
wick’s test varied with the nature of the jointing 
material, and that the load applied was carried by a 
much greater area of joint when using lead than when 
using a solder containing tin. 

Dr. R. Genders remarked also that the results 
obtained were governed entirely by the character of 
the test the author had employed. A slow notched 
bar test was carried out, and that would explain why 
the author’s results did not agree with the properties 
of the solders in the massive form. The properties 
revealed by that test were to some extent the strength 
of the materials, but mainly the resistance to the 
propagation of a crack. One could understand why 
lead showed good results under such conditions, and 
why the hard, brittle, inter-metallic compounds 
showed practically no resistance to the propagation of 
acrack. Ifthe author needed any correlation between 
his results and those obtained on the massive alloys, 
he might try slow or rapid notched bar tests. 

Mr. Chadwick, replying to the discussion, said it 
had been concerned mainly with the great discrep- 
ancy between the shear type of test and the tearmg 
apart type of test which he had employed. The 
ordinary shear type of test had been investigated very 
thoroughly by other workers, especially by Night- 
ingale. His own paper merely described another 
method of testing one type of failure and the con- 
clusions did not clash in any way with those obtained 
by Nightingale with the other type of test. 

The lead base alloys were quite as easy to use, as 
solders, as were the tin alloys ; he had not found any 
difficulty with any of the alloys employed, based on 
lead or tin, in forming sound joints simply and 
rapidly. 

With regard to the reduced attack resulting from 
the addition of antimony, he said he believed the 
reduction in the degree of attack noted by Nightingale 
was not very much; with the technique employed, 
the thicknesses of the films, &c., the difference was 
probably too small to be of any account and too 
small to measure. 

(To be continued.) 








LONDON’S ELECTRICITY SUPPLY. 





On Tuesday, March 15th, the general meetings of the 
North Metropolitan Electric Power Supply Company and 
the Metropolitan Electric Supply Company were held at 
Caxton Hall and Winchester House respectively. At the 
former meeting the speech of Lord Ashfield in his absence. 
was presented by Sir James Devonshire, the deputy chair- 
man of the company. He said that during 1937 the com- 
pany supplied nearly 691 million units, an increase of over 
93 million units or 15-6 per cent. as compared with the 
total of 1936. At the end of the year the distributing 
system comprised some 920 miles of underground mains 
and overhead lines, and 438 sub-stations, costing 
£2,975,000, of which £1,870,000 was in respect of trans- 
mission lines and mains and £1,105,000 in respect of sub- 
stations. The twenty-seven distribution undertakings in 
the company’s area of supply extended over 671 square 
miles. Of the 1723 additional street lamps installed during 
the year under review, 661 were of the mercury vapour 
type. These lamps were mostly installed in replacement 
of metal filament lamps along the tramway routes which 
have been or are being converted to trolleybus working. 
In his address to the Metropolitan Electric Supply Com- 
pany, the chairman, Mr. George Balfour, criticised. the 
London and Home Counties Joint Electricity Authority. 
He considered it was quite an irregular proceeding for an 
authority, which was presumably set up as a judicial 
body to approve the actions of the electricity supply in 
London and Home Counties and co-ordinate the supply 
authorities within the district, to enter the competitive 
field of electricity supply. During the year the company 
sold over 75 million units for a revenue of £561,671, at 
an average price of 1-79d. per unit in the London area. 
In the western area, which is outside the London Act, 
over 75 million units were sold for over £393,616, at an 
average price of 1-25d. per unit. The subsidiary com- 
panies sold nearly 173 million units for £1,154,713 during 
the year. Mr. Balfour compared these figures for those 
of 1927, and said that the result was as good, if not better 
in the districts supplied than that of the London area. 
He added that the only deduction which can be made is 
that undue restriction upon electricity supply authorities 
does not produce greater efficiency or a reduced price to the 
consumer. 
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The Electrification of the L.M.S. 


Wirral 


No. 


Lines. 


Il. 


(Continued from page 314, March 1Xth.) 


T Birkenhead North the repair shop and carriage 
L shed indicated on the drawing, Fig. 9, have 
been constructed. The former, Fig. 10, is 325ft. 
long and 56ft. wide, with three roads, each capable of 
accommodating a three-car unit. Two of the roads 
have pits and behind them is a shop and stores area of 
300 square feet, with offices above. A 15-ton crane 
runs along the entire length of the repair building. 
The machine tool equipment consists of a universal 
machine, comprising a lathe, drill, hacksaw, and 
planer, together with a wet tool grinder. From the 
auxiliary transformer in the Birkenhead North sub- 
station power is supplied at 440 volts. The adjoining 
carriage shed has four roads, each capable of accom- 
modating a six-car train and three of the roads have 
pits. In this shed the stock is washed, examined, 
and maintained daily. Overhead trollies with 
jumpers enable the trains to be run in and out under 
power. 

As part of the scheme, stations on the Wirral line 
are being reconstructed or modernised, and the work 
at four stations, namely, Leasowe, Moreton, Meols 
(Fig. 11) and Hoylake (Fig. 12) is typical of what is 
being done. These four stations are designed with the 
same underlying principles throughout. The more 
important features are the clean soffits of the plat- 
form awnings, the light but rigid framework of the 
buildings, and the improved elevations resulting from 
the omission of valances to the awnings. The stations 
at Leasowe, Moreton, and -Meols are of approximately 
the same size and a description of the Meols Station 
will suffice for all three. There are buildings on 
the up and down platforms and a separate booking 
office at road level is connected to each platform by a 
reinforced concrete footbridge. The platform build- 


ings consist of waiting-rooms, a porters’ room, heat- 
All the buildings are 


ing chamber, and lavatories. 





Generally speaking, the columns have a section of 
12in. by 9in., and the overturning effect of the awning 
is resisted by a balance wall along the back of the 
buildings, which supports the brickwork and floor. 








footbridge, both to be covered in, give access to 
both platforms. Girders for this bridge were cast 
on the platform adjoining the site, and were hoisted 
into position by a travelling crane, using a special 
bridle beam. The floor of the bridge was east in situ. 

Hoylake Station, with its platform buildings and 
footbridge, is very much larger than the three stations 
described. The down platform building with its 
14ft. awning necessitated a balance wall 7ft. 6in. 
deep and lft. 6in.. wide, cast below the floor. All the 
floors at Hoylake are formed of mass concrete laid 
on hardcore. The up platform building is some 175ft. 
long and except at the road end, where the spacing 
is increased to 25ft. to accommodate the clerestory 
over the concourse, the frames are spaced at 12ft. 6in. 
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FIG. 9—-PLAN OF LINES AND SHOPS AT BIRKENHEAD NORTH 


At these three stations the floors are composed of 
reinforced concrete cast on structural paper on 
filling. The soffits of the ceilings are lined with insu- 
iating board, which was laid on the shuttering and 


centres. This large span required an 8}$in. awning 
slab, but the remainder of the awning is composed of 
4hin. slabs, a minimum thickness found to be desir- 
able on account of the electric light conduits that are 














Fic. 10-CAR REPAIR SHED AT BIRKENHEAD NORTH 


10ft. wide, giving a 10ft. platform width in front. 
The building frames are at 15ft. centrés. 
Poor ground made comparatively large strip foot- 


ings necessary, particularly at Meols and Leasowe. 


left adhering to the concrete. At Meols the booking 
office has been built alongside the roadway embank- 
ment, and the basement forms.a cycle store and heat- 
ing chamber. Staircases and reinforced concrete 











FiG. 11-MEOLS STATION 


permanently buried in the concrete. But perhaps 
the most unusual feature of the Hoylake Station is 
the irregularly shaped awning in the forecourt. By 
means of a heavy rigid frame and one circular column 











FiG. 12—HOYLAKE STATION 
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Fic. 13—West Kinsy STATION 
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at its extreme end, it was found possible to support 
a very large roof area. As the beam of the rigid frame 
is above the slab, it is entirely concealed from the 
roadway. Like the footbridge at Leasowe, that at 
Hoylake has a 36ft. 2in. clear span, and is 6ft. wide ; 
whilst the crown thickness is 9in. The bridges are 
rigid frames, cast in situ and the deck frames are 
suspended from second-hand girders resting on 
timber trestles. For the main span of each bridge 
one set of forms was used. Built in electric fixtures 
are provided for the bridge lighting and pre-cast lamp 
posts, with projecting steel cast into the bridge 
parapets for the main landings. The contractors for 
the reinforced concrete work were Holland and 
Hannen and Cubitts, Ltd., and for the brickwork and 
finishing of the station buildings W. Tomkinson and 
Son, Ltd., of Liverpool. For the designs and working 
drawings of the buildings and footbridges with the 
exception of those for the footbridge at Moreton the 
L.M.8. Company’s staff were responsible. 

At West Kirby (Fig. 13) and New Brighton (Fig. 14) 
the new reinforced concrete awnings are some 230ft. 
long. That at West Kirby varies in width from 35ft. 
to 40ft., and that at New Brighton is some 21ft. wide. 
The awning projects in each case lft. over the plat- 


siderable screeding to drain the roof. For the con- 
struction of the New Brighton awning, designed by 
the railway company’s staff, and erected by J. 
Henshaw and Co., of Liverpool, timber framework 
lined with hardboard has been employed, and the 
procedure was to cast the overhead roof beams after 
the slab had been cast. 

Common features of the awnings are built-in 
electric conduits and an expansion joint midway 
along the length. At West Kirby the joint is formed 
with a double-column arrangement, but at New 
Brighton the normal spacing of 27ft. 6in. is interrupted 
by the expansion joint. 

Electrification of the Wirral section and the fact 
that the Mersey trains will operate the New Brighton 
and Liverpool (Central) service, has involved the 
modernisation of the Mersey rolling stock, including 
the provision of new upholstered seats, motor-driven 
air compressors in the place of storage reservoirs, 
electric heaters necessary for the trains when running 
in the open, and incorporation of the change-over 
switch arrangement for changing over from the fourth- 
rail system on the Mersey line to the running rail 
return system on the Wirral section. Four high- 





speed lifts installed at the James-street station are 




















Fic. 14—NEW BRIGHTON STATION 


form and gives good protection to passengers on the 
platforms. The difference in width of the two 
awnings and the fact that the awning at New Brighton 
is built on a curve largely influenced the designs, 
which, as will be seen from the illustrations, are 
entirely different, and offer an interesting comparison. 

At West Kirby the awning is supported on two rows 
of columns at 25ft. 6in. centres, arranged to give a 
clear platform width of 10ft. on each side, with a 
tapering centre space. The 3in. thick roof slab is of 
arch form, and is supported on longitudinal beams 
over the columns and transverse beams at 12ft. 9in. 
centres, the transverse beams forming the bottom 
members of the overhead trusses. With the excep- 
tion of that used for the foundations, all concrete in 
the awning was vibrated. The pre-cast concrete 
valance was erected after the main roof was com- 
pleted, and steel projecting from the units was cast 
into the roof. As the awning is too wide for the plat- 
forms to be adequately illuminated from the open 
sides, four roof lights are provided. This awning 
was designed and erected by the Vibrated Construc- 
tion Company, Ltd. 

Features of the New Brighton awning are the smooth 
soifits to the roof slab and the unusual arrangement of 
roof beams. The curve in the awning necessitated 
keeping the roof slab as flat as possible, to simplify 





the framework, and this involved the use of con- 


said to be the largest electric lifts in the country, 
operating at a speed of 400ft. per minute. The Mersey 
Railway is also concerned with the alterations at the 
Birkenhead Park Joint L.M.S. and Mersey station, 
necessary to provide for through running. 

The main contractors for the civil engineering work 
in connection with the stations were Holland and 
Hannen and Cubitts, Ltd., J. Henshaw and Sons, 
Vibrated Concrete Construction Company, Ltd., and 
W. Tomkinson and Son, Ltd., and for the repair shop 
and car shed Williams, Tarr and Co., Ltd. The 
Metropolitan-Cammel Carriage Wagon and Finance 
Company built the motor coaches ; the Birmingham 
Carriage and Wagon Company the driving trailers ; 
and some of the ordinary trailers were built by both 
these companies. For the motors and control gear the 
British Thomson-Houston Company was responsible, 
and forthe air door gearG. D. Peters and Co.,Ltd. ‘Lhe 
Westinghouse Brake Company supplied the com- 
pressor; J. L. Eve Construction Co., Ltd., carried out the 
E.H.T. transmission work ; the sub-station buildings 
were constructed by Harry Fairclough, and Williams, 
Tarr and Co., Ltd.; Crompton-Parkinson and Co., 
Ltd., supplied the E.H.T. switchgear; the British 
Thomson-Houston Company, Ltd., the D.C. switch- 
gear; the Hewittic Electric Company the rectifiers : 
and the Automatic Telephone Electric Company the 
remote control apparatus. 


Leipzig Technical Fair, 1938. 


No. 


IIL. 


(Continued from page 303, March 18th.) 


Henry PELs ANb Co., Lrp. 


On the stand of Henry Pels and Co., Ltd., of 
Berlin, Erfurt, and 32-38, Osnaburgh-street, London, 
there was to be seen a wide range of the firm’s 
patented built-up armour plate folding and punching 
presses and also guillotine and nibbling shears. 
Some new features were shown on the two folding 
presses, one of which was a machine with a designed 
pressure of 150 tons and a working length of 166in., 
and the other a 75-ton press with a working length 
of 160in. On these presses the friction clutch was 
controlled by electro-pneumatic push-button device. 
The general arrangement of the control gear at the 
end of the machine is illustrated in Fig. 4, while 





Fig. 5 shows part of the pneumatic-cylinder con- 
trolled engaging gear at the back of the machine. 
A special feature of these new presses is the provision 
made for slanting the ram so that conically shaped 
parts can be conveniently formed without the need 
of expensive and often complicated tools. The 
improvements which the firm has recently made to 
safeguard the operators of these machines call for 
special mention in view of the more stringent regula- 
tions under the new Factory Act. As will be seen 
from the drawing reproduced in Fig 7 a beam 
operating a photo-electric cell is made to traverse 
the working length of the press. On the left-hand 
side of the press is the projector lamp, which is 


axis of the ram and folding tool into a photo-electric 
cell, As soon as the hands of the operator or 
any article comes into the path of the beam, the 














the source of light, and throws a beam along the 














FIG. 4—ELECTRO -PNEUMATIC’ CONTROL FOR FoLDING 
PRESS—PELS 


cell energises through relays an _ electro-magnet, 
which instantly disengages the friction clutch and 
applies the band brake, thereby stopping the ram 








FiG. 5—-AIR CYLINDER AND ENGAGING MECHANISM 
—PELS 

immediately, so that the hands of the operator are 

not injured nor the tools damaged by the insertion 

of any foreign article. 











ye looper? 








FiG. 6—FINGER PROTECTION ON GUILLOTINE 
SHEARS—PELS 


In the guillotine shears with a drawing cut, we 
noted an improvement in the finger guards, which 
have been redesigned in order to afford better protec- 
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tion for the operator. As may be seen from Fig. 6, 


matically reduces the waste strip to a small con- 


wire screens are now placed between the downholder | veniently handled size. 


fingers at the back. They can move vertically and 
serve as a warning to the operator when his hands 


The excentric press illustrated in Fig. 11 is note- 
worthy for the new centrifugal pattern clutch with 
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FIG. 7—PHOTO-ELECTRIC FINGER GUARD ON SHEARING MACHINE—PELS 


approach the blades. The downholder fingers them- 
selves are also guarded by flat strips with bent ends 
which move vertically. The machine shown at 
Leipzig had a 12in. gap and was designed to cut at 
one stroke mild steel sheets 10ft. long and in. 
thick. Apart from the new finger guards above 
referred to, the machine was provided with table 
extension arms in front with length and transverse 
stops. A bar fitted to the locking lever on the right 
of the shears runs the whole length of the machine, 
so that the operator can release the locking lever 
when he is working at the left-hand end of the 
shears. The machine was also equipped with optical 
illumination to facilitate cutting to line. 

Other exhibits included nibbling shears and 
combined punching, shearing, and cropping machines, 
also a heavy-duty billet and slab shear, and a double 
standard twin-crank press with a closed gap. 


L. ScHuter A.G. 


Some unusually interesting developments in press 
design were shown on the stand of L. Schuler A.G.., 
of Géppingen Wiirttemburg. Fig. 8 illustrates a 
new type of high-speed double-sided press with a roll 
feed incorporating a trimming device for the strips 
at the beginning and the end of the operation, and a 
waste cutter. The device automatically trims the 
strip to certain lengths, so that only whole parts are 
stamped out. It consists essentially of a shears and @ 
control box, which can be set for any desired number 
of parts to be stamped from the strip. The feed 
mechanism is adjustable as regards its height, so 
that different tool lengths can be used, while a variable 
speed gear allows the press to be controlled within 
wide limits, thereby enabling the most suitable speed 
to be chosen for a given type of tool. The new device 
is Claimed by the makers to be of great importance 
when using gang dies and follow-on tools of delicate 
construction, as these may easily be fractured by 
incomplete pieces of strip lodging in the tools. The 
waste cutter at the right end of the machine auto- 








which it is fitted. It is operated by pulling down 
simultaneously both handles at the front of the 
machine, and we found that the clutch action is so 
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Fic. 8-HIGH SPEED PRESS—SCHULER 


instantaneous that there is no time to get the fingers 
or the hands near the descending tool. The centri- 
fugal clutch replaces the former rolling key or bolt 
and claw clutches, which often needed as much as 





120 aeg. of rotation of the excentric shaft before 
engaging. The new clutch is of the friction type 
with instantaneous centrifugal action, and it is 
mounted directly on the excentric shaft and combined 
with the brake in such a way that both the shaft and 
the brake, by means of the control roller, are auto- 
matically and positively operated at the same time. 
The roller, which runs smoothly on the engaging and 
disengaging cams, releases the brake at the beginning 
of the down stroke and engages the clutch, while at 
the end of one revolution of the excentric shaft it 
releases the clutch and securely tightens the brake. 
The clutch is also designed to provide a safety factor 
against overloading. 

Two other machines illustrated in Figs. 9 and 10 
were the horizontal knuckle-joint extruding press 
and the automatic tube lathe designed for trimming 
at the speed of forty-five per minute the tubes pro- 
duced at the high rate of 2400 per hour. The extrud- 
ing press was demonstrated working on aluminium 
blanks about the size of a penny with a }in. hole in 

















Fic. 11—-EXCENTRIC PRESS—SCHULER 


the centre, which were extruded at the rate of about 
forty per minute into tubes of about I}in. diameter 
and 8in. long. These presses are designed to produce 
either tin or lead tubes up to 2in. diameter and 
aluminium tubes up to 1 in. diameter with untrimmed 
lengths up to 83in. The press can be changed over 
from continuous running to single-stroke operation, 
which is very advantageous when trying out tools or 
checking the dimensions of the extruded tubes. The 
attention required has been simplified by stopping 
the machine as soon as the finished tube has been 
stripped and a new blank fed into place, while an 
electrically operated disengaging device immediately 
stops the machine should a previously extruded tube 
stick in the die, or the blank be incorrectly fed to the 
tool. The tube lathe, which is gravity fed by an 
operator, is designed to cut off the tubes to the length 
desired and to turn the end spigot and roll the thread 
on it. Rolling has been adopted in preference to 
milling, as there are no fine cuttings which may easily 
stick to the oiled tube and possibly mix with the 
contents of the tube. As illustrated, the extruding 
press and the tube lathe are separate machines, but 
they can also be combined if desired. 














Fic. 9-TUBE EXTRUDING PRESS—SCHULER 
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Fic. 10—AUTOMATIC TUBE LATHE—SCHULER 
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Another smaller machine shown on this stand was 
an automatic notching press for laminated plates. 
At 930 strokes per minute a rotor or stator plate with 
thirty-one slots may be stamped in two seconds. The 
number of notches can be varied between 8 and 72 
strokes per minute and with a supplementary attach- 
ment a minimum of four notches can be arrived at. 
The machine is suitable for rotor outside diameters up 
to about Llin. and for a minimum external diameter 





cutter. 











1500 r.p.m. 


axial feed of 


by Siemens Schuckert, of Berlin, in collaboration with 
the firm, for die sinking work in connection with the 
manufacture of large press and stamp tools, especially 
for automobile body work. As may be gathered from 
our engraving, the former or model. is bolted to the 
vertical table above the work, and the feed motions 
corresponding to the contour of the former are trans- 
| ferred electrically by the follower arm to the milling 

The milling machine equipment is of the 
usual design, there being 
two different spindlespeeds 
of 10 to 440, and 600 to 
The feed for 
the standard carrying the 
milling spindle is 38 mm. 
to 975 mm. per minute in 
a horizontal direction with 
a similar feed range for the 
head vertically on its sup- 
porting column, while an 
75mm. to 
380 mm. per minute is pro- 
vided. There is a quick 


or model can be made of wood, plaster, or similar 
materials. The work was, we noted, finely executed 
and only needed a finishing polish. 

In the second machine (Fig. 13) photo-electriec cell 
control, developed in collaboration with Visomat, of 
Leipzig, was shown. This machine has a spindle 
diameter of 85 mm., with twelve speeds from 25 to 
500 r.p.m. The lowest position of the spindle over 
the table is 50 mm. and the highest 900 mm., and the 
horizontal traverse is 800mm. There is a quick 
traverse of 1500mm. per minute, and the auto- 
matically controlled cutting feeds for the spindle are 
5mm., 10mm., 15mm., and 20mm. per minute. 
The work table has a diameter of 1000 mm. and will 
take work up to 1500 mm. diameter, and the longi- 
tudinal and transverse movements of the table on 
the slides are 600 mm. and 1000 m.m. respectively. 
The spindle is driven by a 3-5 H.P. motor and a 
4-5 H.P. motor drives the table. The machine has 
been designed for the surface machining of ship and 
aeroplane propellers and press and stamp tools direct 
from a drawing without the need of a model. The 
gears for the various motions of the bed and table are 


traverse of the head of 
1500 mm. per minute. The 
feeds for the transfer 
motions, which are revers- 
ible, are 0-57 mm. to 
7:6 mm. in eight stages. 
The spindle is driven by a 
6 H.P. motor and the total 
motor power on_ the 
machine is 13-5 H.P. As 


contained in the main body of the machine, and may 
be hand controlled from a central position. 
right is the casing containing the two photo-electric 
cells, one rotating and one fixed, which work on a 
drawing about 2ft. 6in. wide of any required length, 
on which is drawn the desired profile in about jin. 
thick black lines, which are slowly moved downwards 
The electrical impulses received from 
the photo-electric cells are amplified and by means of 








on the machine. 


or horizontal feed, 


towards the 
soon as contact has been 
established the chosen feed 
is set and the milling cutter 
continues to work as 





FIG. 12—COPYING MILLING MACHINE—COLLET 


of notches up to jin., for which a supplementary 
attachment is employed. 
COLLET AND ENGELHARD. 
The firm of Collet and Engelhard, of Offenbach-on- 
Main, showed, in addition to a very large hori- 


zontal boring and milling machine, two electrically 
driven copying milling machines of entirely new 





long as the pressure on 
the follower arm does 
not alter. The follower 
is designed to transmit both axial and _perpen- 
dicular pressures, and to vary the feed accordingly. 
Should the follower arm meet a steep rise on the 
model, further contacts are established and the 
milling spindle moves back. Should the pressure be 
continued a third contact is made, which stops the 
feed altogether and moves back the spindle till the 
pressure ceases. In this way the path of the former is 

















FIG. 13—LiIGHT CELL CONTROLLED MILLING MACHINE—COLLET 


design, one working with electric motor drive on 
the “‘ Keller ’’ principle, and the other direct from the 
drawing with photo-electric cell control. The first 
machine, which we illustrate in Fig. 12, is of large 
size and has a spindle diameter of 100 mm. with a 
working height of 1700 mm., and a horizontal range of 
4000 mm. The vertical work table measures 4000 mm. 
by 1200 mm. The electrical equipment was designed 








works with a small contact pressure so that the former 


traversed by the follower arm either in a vertical or 
horizontal direction and the contour of the former 
reproduced. If desired, the machine is reversed at 
the end of its cut and worked in the opposite direction, 
or the quick traverse is used and the tool and arm 
brought back to the starting point and a second cut 
made in the same direction. The electrical control 


shown, the whole of the 
electric controls and signal 
lamps are grouped together 
on a single control board 
served from a platform 
The 
method of operation is as 
follows :—The former and 
the work being in position 
on the table, the copying 
device is switched on, and 
having chosen a vertical 
the 
follower arm is advanced 
form. As 


relays afé made to operate magnetic couplings 
in the gear-box. Assuming that a propeller blade is 
being mathined, one cell controls the motion of the 
milling spindle and the other the rotation of the 
table, in &¢cordance with the sections and lines on the 
drawing. The drawing may be made of normal size, 
and by means of change wheels the sizg of the work 
produced may be in the ratios 1: lor1: l-5orl: 2-5. 
The cell controlling the milling spindle is adjustable 
as regards its radius of rotation, which corresponds to 
the diameter of the milling cutter used; when the 
cutter is re-ground, the radius of the cell can be corre- 
spondingly adjusted; thereby ensuring accurate 
reproduction. As soon as the milling spindle has com- 
pleted one section of the propeller it moves clear of 
the work and in quick traverse it moves back and 
starts on the next profile on the drawing; the feed is 
agdin set and the spindle starts on the next cut, this 
process being repeated until the whole surface of the 
blade has been machined. One blade having been 
completed, the table can be moved round one-third 
or one-quarter of its diameter, according to the 
humber of blades and the next blade machined in the 
same way. It is not necessary to readjust the 
positions of the cells, as they begin automatically at 
the same point on the drawing. 

(To be continued.) 








Macuine Toot Trapes AssocraTion.—The annual 
dinner of the Machine Tool Trades Association was held 
on Wednesday, March 16th, at the Savoy Hotel, London. 
Sir William B. Lang took the chair. The toast of ‘‘ The 
Association’ was proposed by Mr. Leslie Burgin, the 
Minister of Transport, in his usual amusing style, and Sir 
William Lang replied. Sir Alfred Herbert proposed the 
toast of “‘ Our Guests,” and Engineer Vice-Admiral Sir 
Harold A. Brown responded. A very pleasant evening was 
brought to a close by the singing of ““ Auld Lang Syne,” led 
by Sur William. 

InstITUTE OF ENGINEERING InspEcTION.—The Sheffield 
branch of the Institution of Engineering Inspection was 
inaugurated at a meeting held at the Royal Victoria 
Hotel, Sheffield, on Thursday, March 10th, when a paper 
was given by Mr. C. W. Willcox, of the Air Ministry, on 
‘“Some Points Concerning the Inspection of Sub- 
Contracts.”” The chair was taken by Mr. S. E. Goymour, 
of Reavell and Co., Ltd., President of the Institution, 
and he was supported by Lieut.-Colonel H. W. S. Outram, 
C.B.E., Director of Aeronautical Inspection. Some eighty 
engineers concerned with inspection were present at the 
meeting, and there is a promise of a very large branch 
in that district. 

THe WorsHipruL CoMPANY, OF CARPENTERS.—A 
number of well-known engineers were present at the 
Court dinner of the Worshipful Company of Carpenters 
on Thursday, March 17th. The chair was occupied by 
Mr. F. Hugh Smith, M.I. Mech. E., the Master of the 
Company, who, in proposing the toast of ‘‘ The Engineering 
Profession,’”’ pointed out how much the influence of the 
engineer dominated present-day life. He said that the 
dreams of the past had become the facts of to-day, and 
even now all the needs of the world were far from being 
fulfilled. Discussing the displacement of labour by 
machines, he pointed out that the consequent reduction 
in price created a greater demand with the result that the 
labour displaced was reabsorbed. The engineer used his 
faculty for invention to alleviate the wants of mankind, 
and Mr Smith questioned if he was to blame for the use 
of these inventions by society for human destruction. 
A Government department should be set up to foresee 
new inventions and assess their future effect on industry, 
and in Mr. Smith’s opinion that department could prevent 
the misuse of such inventions. Engineer Vice-Admiral 
Sir George Preece replied to the toast, and traced the 
history of the engineering branch of the Royal Navy. 
The toast of ‘“ The Guests’? was proposed by Mr. H. 
Westbury Preston and acknowledged by Lieut.-Colonel 
J. H. M. Greenly. In proposing ‘“‘ The Carpenters’ 
Company,” the Post Master-General, Major the Rt. Hon. 
G. C. Tryon, said that the G.P.O. made good use of the 
engineer and now employed a staff of more than 41,000 











engineers. 





332 


THK ENGINEER 


Marcu 25, 1938 








102 H.P. Oil-Engined Railcars for 
South America. 


)\ a recent visit to the Dick-Kerr works at Preston of 
( the English Electric Company, Ltd., we were present 
at the trials and inspected the manufacture of a large 
number of oil-engined railcars, the contract for which is 
in the hands of the Drewry Car Company, Lid., of River 
Plate House, Finsbury-cireus, London, E.C.2. The 
contract involves the manufacture and shipment to South 
America of 107 vehicles for the Buenos Aires Great 
Southern, the Buenos Aires Western, the Entre Rios, and 
the Argentine North-Eastern Railways. Shipment has 
already begun. The consulting engineers for the contract 
are Messrs. Livesey and Henderson. 

The greater portion of this large order, namely, ninety- 
nine vehicles out of the total of 107, are for the Buenos 
Aires Great Southern and the Buenos Aires Western 





GENERAL DESCRIPTION. 


Driving positions are provided at both ends of all the 
cars and a central door and hinged fall plate is arranged in 
each end of the body to enable the train staff to pass from 
end to end of a two or three-car rake. 

The coaches are of the same general construction 
throughout, the bodies and underframes being built 
integrally and assembled by welding. The pillars are 
welded to brackets which are riveted to the underframe 
crib rails and the body panels are riveted to the frames. 
The entire underframe is of welded construction, with the 
exception of the headstocks, which are riveted to the 
longitudinal members. 

In the accompanying engraving, Fig. 1, we illustrate one 























Fic. 1-102 H.P. OIL-ENGINED RAILCAR FOR MULTIPLE-UNIT OPERATION 


Railways. They are designed for multiple-unit operation, 
either coupled in pairs or in rakes of three. Of this portion 
of the order, five types are being made, the mechanical 
equipment being common to all five types, the difference 
being only in the arrangement of the bodies. Thirty of 
he cars provide seating accommodation for twenty- 
eight first-class passengers and a lavatory compartment. 
Two further first-class cars, seating twenty-eight 
passengers, are furnished with buffets. Thirty-eight of 
the vehicles provide seating for thirty-nine second-class 
passengers, together with lavatory, luggage, and postal 

partments. Fourteen of the cars are of the composite 
pattern, with accommodation for twenty first-class and 
twenty-four second-class passengers and lavatories. For 
the conveyance of goods and parcels up to 7 tons and 
postal matter, fifteen cars have been ordered, the total 
thus being ninety-nine vehicles. In all the cars light 
luggage space is available alongside the driver’s compart- 
ment at the free bogie end. All the above mentioned 
vehicles are for 5ft. 6in. rail gauge, with wheels 2ft. 9in. 
diameter. 

Of the remainder of the order, one vehicle is for the Entre 
Rios and seven for the Argentine North-Eastern Railways. 
The design of these vehicles is substantially the same as 
regards the mechanical details, with the exception of the 
rail gauge of 4ft. 8}in. and the wheel diameter of 2ft. 6in. 
They are not equi ipped for multiple-unit operation, nor 
is the passenger accommodation the same. By reason of 
the smaller wheel diameter the maximum speeds on the 
various gears is correspondingly reduced and a further 
difference to be noted is that doors in the ends of the cars 
are not required, since they are for single-unit operation 
only. 

In the accompanying table the leading dimensions and 
particulars of the multiple-unit railears are given; the 
table applies to the last-named vehicles also, except in so 
far as the modifications mentioned. 

Leading Dimensions for B.A.G.S. and B.A.W. Railways. 











Length overheadstocks ... ...  44ft. Qin. 
Length over buffers ... : 47ft. 3in. 
Height from rail level to roof, 

excluding radiators... ... IIft. 
Maximum width eae be 10ft. 6in. 
Bogie centres . See 
Power bogie whe ‘el base : 10ft. 
Trailing bogie wheel base 8ft. 6in 
Wheel diameter... .. ss . 2ft. 9in 
Gauge 3 5ft. 6in. 
Engme Gardner 6 L W 


Number of cylinde a BE 

Bore and stroke 4}in. by 6in. 
Swept volume 8-4 litres 
Maximum governed speed 1700 r.p.m. 
B Mor. y r . 102 


Gear-box Wilson-Drewry epicyclic 


Ratios ... 4°15, 2-36, 1-56, and 1-0to 1 
Reverse and final drive ratio 3-39 to 1 

Wheels Newlay solid disc 

\xle-boxes Timken 

Journal diameter 4in. 


80 gallons 


Fuel tank capacity 
40 gallons 


Water tank capacity es 
Tare weight in running order 


(second-class cars).. 22 tons 5 ewt. 





of the completed vehicles. The coach is carried on two 
bogies, on one of which is mounted the engine, gear-box, 
and reverse gears, as shown in Figs. 2 and 3. The power 
bogie has a wheel base of 10ft. and the free bogie a wheel 
base of 8ft. 6in. Both bogies are of welded construction 
and both are arranged with swing bolsters, with nests of 
coil springs, rubber seats, and rubber side check pads. 

All the power bogies are interchangeable throughout 
the ninety-nine vehicles, the design of the cars being such 
as to enable a power bogie to be withdrawn for major 
overhaul and substituted by a service bogie, after jacking 
up the coach and breaking the various connections and 
jumpers. 

For ease of identification when carrying out maintenance 





coupling is embodied in the engine fly-wheel and a short 
Hardy-Spicer transmission shaft passing through the 
bolster conveys the drive from the fly-wheel to the change- 
speed gear-box. 

Mounted on the front end of the engine crankshaft is a 
pulley with four grooves for Brammer jin. V belts for 
driving the car hot water circulating pump and. the 
compressor exhauster unit. One belt, on the groove nearest 
the engine, drives the heating water circulating pump 
situated below the engine, a lin. Gwynne centrifugal, with 
a capacity of 12 gallons per minute at a speed of 2500 r.p.m. 
The remaining three belts are used for driving the com- 
pressor exhauster unit, mounted on the bogie frame 
alongside the engine. The compressor portion of the set 
provides air for the engine speed control gear, the change- 
speed, and reverse controls and for the two “ Pneuphonic ” 
horns on each car. The vacuum for the braking system 
and for the Autovacs for fuel raising is supplied by the 
exhauster portion. 
Westinghouse manufacture and has a capacity of 13 cubic 
feet of free air per minute at a speed of 1050 r.p.m., which 
corresponds to the maximum engine speed of 1700 r.p.m. 

Other engine-driven auxiliaries carried in the power 
bogie include the engine cooling water circulating pump, 
mounted on the engine itself, and a 24-volt Stone’s 
“Tonum ” dynamo, mounted on a cradle alongside the 
engine and positively driven. A small A.C. generator is 
driven from the dynamo drive shaft for feeding the engine 
tachometers mounted on the driver’s control panels. 
A similar generator for the speedometérs is driven from 
the tailshaft of the gear-box. 

The engines are standard in all respects, from the main- 
tenance point of view, although modified in detail for 
railcar work by the fitting of a special dual relief valve in 
the oil system for working in conjunction with an external 
oil cooler. This oil cooler, consisting of rows of tubes 
similar to those used for the engine cooling water radiators, 
is mounted on the underside of the bogie. In addition, 
the water pump and other points in the water system are 
of gun-metal in place of the more usual aluminium, in 
order to resist the corrosive action of the Argentine water. 

The dual relief valve is arranged on the side of the engine, 
the main relief valve being set for a pressure of 45 lb. per 
square inch and the second relief valve being set at 50 Ib. 
per square inch. Surplus oil from the first valve is circu- 
lated through the external oil cooler in the bogie, but in 
the event of any restriction occurring therein the second 
relief valve comes into action and allows the oil to pass 
directly, by way of the governor and gears, to the engine 
sump. A ‘ Tomey ” electrical switch is incorporated in 
the filter relief valve assembly on the delivery side of the 
filter. This relief valve is set to cut in, and so light the 
small red warning lights on each instrument panel when 
the oil pressure falls below 26 lb. per square inch. Shou!d 
this occur, the engine should be shut down and the lubri- 
eation system examined. 

As mentioned previously, the fuel supply to the engine 
is maintained by an Autovac fuel lifting tank, deriving 
its vacuum from the brake service. This tank is mounted 
in the driver’s compartment and is combined with a small 
service tank, sufficiently large to enable a supply of fuel 
to be present in the gravity portion of the system to allow 
the engine to be started, and so enable the necessary 
vacuum service to be available from the main reservoir 
and the engine-driven exhauster. The main fuel tank is 
situated in the underframe and has a capacity of 80 gallons. 

The engine cooling system comprises a three-section 
gilled-tube radiator, by the Spiral Tube and Components 
Company, Ltd., mounted on the coach roof, the water 
circulation being assisted by the engine-driven pump. The 
system works on the closed circuit principle, the cooling 
system being kept normally full of water and the pump 
thus having only to overcome the pipe friction. When 
starting, the radiators are filled by means of a semi- 
rotary hand pump situated in the engine compartment, 
which draws its supply from the main water tank in the 




















Fic. 2—POWER BOGIE 


work a scheme of individual colours for the various pipes 
has been adopted. Thus, all water pipes are painted 
white, fuel pipes red, vacuum pipes green, and so on. 
The power bogie carries the entire engine and trans- 
mission system for the coach, together with the engine- 
driven auxiliaries. Developing 102 B.H.P. at the maxi- 
mum governed speed of 1700 r.p.m., the power unit fitted 
is a Gardner 6L W oil engine. This well-known engine 
has a bore of 4}in. and a stroke of 6in., giving a total 
swept volume of 8-4 litres with six cylinders. The engine 
is carried in a sub-frame forward of the bogie centre, 
mounted on balata packings. A Vulcan-Sinclair fluid 











underframe. As soon as the cooling system is filled a 
change-over cock enables the roof flushing tanks for the 
lavatories to be filled in the same manner. 

Hot water for the coach heating system is supplied by a 
Cochran ‘“ Sinuflo” exhaust gas boiler, fitted with four 
tubes. The boiler (Fig. 7) is mounted in the vertical duct, 
or air chute, through which the exhaust pipe and engine 
cooling water pipes run to the roof. The exhaust gases can 
be passed through the exhaust gas boiler or, alternatively, 
through a silencer, which is lagged with insulating material, 
by changing over a two-way cock. The hot water system 
is normally kept filled with water whether in or out of use, 


This compressor exhauster set is of 
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the level being automatically maintained from the cooling 
system. Two dial thermometers, registering the engine 
cooling water temperature at the point of entry into the 
roof-mounted radiators, and the temperature of the water 
leaving the exhaust gas boiler for the coach heating 
system, respectively, are fitted at the top of the air trunk 
in the engine end driving compartment. 
TRANSMISSION AND CONTROL ARRANGEMENTS, 

Having described the engine with its auxiliaries and 
cooling system, we can now proceed to the transmission 
and control arrangements. As mentioned previously, the 


drive is taken through a fluid coupling, in order to damp 
out torsional vibrations and to take up the drive smoothly 





reverse gear-box and are anchored to the bogie centre. 
This attachment is effected through a bracket with coil 
springs in compression, in order to take the torque reaction 
and provide a flexible three-point mounting. The change- 
speed gear-box, carried in this sub-frame, is positively 
aligned relative to the reduction gear-box. In order to 
provide a further degree of flexibility in the drive a lami- 
nated Standage resilient coupling is interposed between 
the change-speed and reverse gear-boxes. 

Gear selection and engagement on the epicyclic change- 
speed gear-box is performed electro-pneumatically, as is 
also the shifting of gears in the reverse gear-box. The 
final drive gear ratio is 3-39 to 1 and the change-speed 
ratios are 4-15, 2-36, 1-56, and 1-00 to 1, giving speeds of 
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FiG. 3—GENERAL ARRANGEMENT OF POWER BOGIE 


when starting from rest and when changing gear. It is 
stated that the characteristic of the coupling fitted is such 
that at the maximum speed of the engine, namely, 
1700 r.p.m., the coupling will transmit the full 102 B.H.P. 
with a slip of 3$ per cent. The stalling speed of the 
coupling is at just under 600 r.p.m.; that is to say, that 
when the engine speed at full load drops to this level the 
output shaft from the coupling will be held stationary by 
the load and the fluid coupling will take up the full engine 
torque at this speed. The engine idles at 380-390 r.p.m.; 
at this speed only a relatively small amount of drag 
torque is transmitted through the coupling, enabling for- 





11}, 20, 303, and 474 m.p.h. with a wheel diameter of 
2ft. 9in. and an engine speed of 1700 r.p.m. 

The gear-box is pneumatically controlled by means of 
air cylinders, the admission of air to these cylinders being 
under the control of electro-pneumatic valves. Small air 
cylinders embodied in the gear-box side cover provide for 
selection, and gear engagement is obtained by a separate 
external air cylinder working against a strong coil spring 
in the gear-box, the gears being normally retained in 
engagement by the spring and disengagement being 
obtained by means of the air cylinder. 

Change of direction for the vehicles is effected by 
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Fic. 4—SUB-ASSEMBLY OF CHANGE-SPEED AND REDUCTION GEAR - BOXES 


ward and reverse gears or the change-speed gears to be 
engaged easily and without shock. 

Arranged to the rear of the bogie centre and well clear 
of the bolster, in order to provide accessibility, are the 
four-speed epicyelic Wilson-Drewry preselective change- 
speed gear-box and the final drive reverse and reduction 
gears, the last-named being manufactured by David 
Brown and Sons (Huddersfield), Ltd., to the design of the 
Drewry Car Company, Ltd. The final drive gear-box is 
fitted with spiral bevel and helical final reduction gears. 
As shown in the engraving, Fig. 4, these two units are 
mounted as a sub-frame assembly, suspended at three 
points from the main power bogie frame. The reverse and 
final drive gear-box is carried on the driving axle. 
Attached to brackets formed on the main casting are two 
channel frame members, which run forward from the 





sliding a double-ended dog clutch in the reverse gear-box 
from engagement with one bevel wheel into the other. 
There is normally no neutral! position, although such a 
position can be obtained in case of emergency by the 
manual operation of an extension formed on the external 
reversing lever. A positive locking pin for retaining the 
lever in this neutral position is provided. The reversing 
dog clutch is actuated by means of two externally mounted 
diaphragm air cylinders bolted to the side of the gear case. 
Admission of air to one or other of these two cylinders is 
controlled by two electro-magnetic valves attached to the 
cylinders. 

The electro-pneumatic valves on each power bogie are 
eight in number, comprising five for the change-speed 
selector, one of which is for neutral and one for each of the 
four gears ; one for the change-speed engagement external 








operating cylinder; and one for each of the two forward 
and reverse diaphragm cylinders. The construction of 
these valves is similar throughout, consisting of an electro- 
magnet together with an air valve, which is arranged to 
supply air when the magnet is energised and to cut off the 
supply and vent the outlet connection to atmosphere 
when it is de-energised. They are all operated from the 
control panels in the driving compartments by means of 
combined control switches. 

Engine speed is under the control of a governor on the 
engine itself, the setting of which is controlled by a 
manually operated lever at each driving position. These 
control levers are connected to pneumatic valves, admit- 
ting air to a cylinder coupled to the speed control lever on 














the engine governor. The pneumatic valve controlling 
the admission of air to the operating cylinder takes its air 
from the main reservoir pipe. In the pipe leading from 
the valve to the cylinder is fitted an isolating cock, beneath 
the control desk. This cock should be open at the end from 
which the car is being driven and closed at the remote end. 

The piston in the governor control operating cylinder 
works in opposition to carefully proportioned coil springs, 
so that the travel of the piston is directly proportional to 
the pressure of the air admitted by the operating valve. 
The operating valve is a small self-lapping brake valve, 
and therefore the air pressure is directly proportional to 
the movement of its control lever. 

The engine speed contro] handle is spring loaded and 
it. is provided with a frog which abuts against a stop 
formed in the quadrant, provided that a knob on top of 
the handle is depressed by the weight of the driver’s 
hand. This catch restrains the return of the lever at a 
point where the control valve becomes fully closed, corre- 
sponding to the engine idling speed. Arranged below the 
handle is a pair of electrical contacts and an abutment is 
formed on the lever itself. When the lever is retained by 




















FiG. S—DRIVER’S COMPARTMENT 


means of the catch in the idling position these contacts 
remain closed, and current is allowed to flow to the electro- 
pneumatic valve mounted on the emergency valve in the 
vacuum brake train pipe. Sudden release of the engine 
speed control handle, as would occur in the event of a 
human failure, causes the handle to fly past the catch in 
the quadrant, since the catch rises unless held down by the 
weight of the hand. In these circumstances the lever 
returns to the fully closed position, past the stop and causes 
the two contacts to open and so de-energise the electro- 
pneumatic valve on the emergency brake valve, thus 
applying the brakes. 

Interconnected with the manual control is a foot pedal 
situated beneath the control desk in such a position that, 
in the event of human failure, the pressure from the driver’s 
foot would tend to be relaxed, thus rendering the ‘ dead- 
man’s ” device effective. The pedal control is provided so 
that the manual pressure on the hand control can be 
relieved on long runs. 


BRAKE EQUIPMENT. 

The cars are equipped with Westinghouse vacuum 
automatic brakes, designed to couple up with existing 
rolling stock on the railway. The equipment consists of a 
combined compressor exhauster unit. as already men- 
tioned, a 24in. separate Prestall brake cylinder with 
jevers, a through brake pipe with hose couplings, and a 








334 


THE ENGINEER 


Marca 25, 1938 








driver’s brake valve with duplex vacuum gauge at each 
driving position. 

For ‘deadman’s”’ emergency operation an electro- 
magnetic vacuum valve and contactors for the engine 
speed control lever are fitted, as described above. A 
passenger alarm valve is provided in the vestibule, and a 
screw hand brake can be operated by a wheel mounted in 
each driver’s cab. 

ELECTRICAL SYSTEM. 

Apart from the controls electrical system already 
dealt with, there are various other electrical services. 
A 24-volt Stone’s **Tonum” ventilated dynamo is 
mounted in a cradle on the nearside of the engine and is 
positively driven therefrom. The dynamo has a maximum 
output of 56 amperes at 28 volts and is connected to a 





valve gives a very sensitive adjustment of the pressure, a 
precise control of the engine speed can be obtained. 

For multiple-unit working with three cars three tacho- 
meter dials are provided on the control panel at each end 
of each car. In conjunction with these instruments are 
switches which enable the driver to connect the three 
instruments with their respective engines, from whatever 
control desk he may be driving. 

CONTROLS IN DRIVER’s COMPARTMENTS. 

in the engraving, Fig. 5, we illustrate one of the driving 
compartments. The engine speed, change-speed, and 
vacuum brake controls are arranged on the top of the 
control panel, and the foot control for the headlamp is 
recessed into the floor. Beneath the desk is the foot 
pedal which is interconnecte@. with the hand engine speed 





end tubes. Both specifications are comprehensive, and 
include requirements relating to quality of material and 
workmanship, test pressures, galvanising, tolerances, 
marking, and packing for transport. 

The range of sizes covered is from fin. to 6in. nominal 
bore, and complete tables of dimensions and weights are 
given for both tubes and sockets. The standards also 
include requirements and tables of dimensions for 
‘“‘ tubulars,” ¢.e., pieces, long-serews and backnuts, bends 
and springs, and barrel nipples. 


NICKEL SILVER SHEETS AND STRIPS. 
No. 790—1938. Although official specifications for 


various grades of nickel silver alloys have been published 
in the United States by the Government and other large 











Fic. 6—INTERIOR OF RAILCAR 


carbon-pile regulator and cut-in switch. The regulator 
unit is mounted on the partition behind the driver in the 
engine end driving compartment. 

In each driving compartment is mounted a small 
resistance box containing two resistance coils. One of 
these coils is in circuit with the headlamp and the other 
with the tail lights. A Stone’s 100-watt headlight with 
beam diversion mechanism is mounted in the canopy at 
each end of the car. Beam diversion is effected by means 
of a foot control recessed into the floor of each driving 
compartment. There is also mounted in each driving 
compartment a single-stroke bell operated by push buttons 
in the vestibules. When running in multiple-unit, the 
bells are sounded in each cab in each car by means of a 
train line. 

An iron-clad switch mounted in the engine compartment 
is provided for isolating all the main lighting circuits. A 
pair of contacts on the main lighting switch short-circuits 
a part of the temperature compensating resistance which 
is in series with the shunt coil of the regulator. In this 
manner, when the lights are on, the regulator operates 
earlier and prevents excessive voltage in the lamp circuits. 

The battery consists of twelve lead-acid Exide cells 
with a capacity of 164 ampere-hours, supplied by J. Stone 
and Co., Ltd., carried in the main underframe beneath 
the centre of the car. An exterior battery charging plug 
is situated beneath the main switch panel behind the 
driver at the engine end. 

Engine revolutions per minute and car speed in miles 
and kilometres per hour are recorded electrically on each 
control desk panel. By the use of train lines and by the 
operation of a selector switch mounted on the control 
desk at the engine end of the car it is possible to 
record the engine revolutions per minute of the remote 
cars at the driver’s cab when running in multiple unit. 

Engine starting is accomplished by means of a 24-volt 
C.A.¥V.-Bosch axial electric starter motor. The solenoid 
operated contactor for the starter is combined with the 
starter motor and is operated by push buttons at each 
control desk. 

Each car is provided with one 27-core rubber-sheathed 
flexible cable jumper and connecting plugs. For multiple- 
unit working these jumpers are plugged into a 27-way 
socket situated beneath the headstock at each end of the 
car. 

All electrical connections between the power bogie and 
the underframe are effected by means of three flexible 
metallic jumpers, with the exception of the main leads 
from the starter to the battery. These leads emerge from 
a conduit in the underframe and are attached directly to 
the terminals on the contactor unit on the starter. In this 
way disconnection is simplified when removing the power 
bogie from the car. 

MULTIPLE-UNIT WORKING. 

When two or more cars are coupled together in multiple 
the air reservoirs and control pipes are paralleled by 
means of suitable flexible hoses between the cars. When 
air is admitted to the engine speed control pipe by means 
of the control valve at the driving end, all the other control 
valves having been isolated by means of their isolating 
cocks, the pressure in each of the engine speed governor 
operating cylinders builds up to a definite value. The 
pistons are thus forced out until the opposing force exerted 
by the concentrie springs inside each of the operating 
cylinders balances that of the air pressure on the pistons, 
which pressure must be the same throughout all the cars, 
by reason of the train pipe. Thus it will be seen that the 
pistons in the operating cylinders follow the movement of 
the manual control. Since the construction of the control 
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control. At the engine end only is fitted the small three- 
position switch for the tachometers for multiple-unit 
working, as described above, and also there is fitted a 
push-pull control for engine stopping. In addition, controls 
are arranged for a hand screw brake; a master control 
switch, which also controls the oil pressure and dynamo 
charging lights; and a change-speed isolating switch, 
which also controls the starting motor switch. 

Instruments and gauges are fitted at each end of the 
ear, as follows :—A duplex vacuum gauge, a single air 
gauge for the controls air service, speedometer, three 
engine tachometers, red oil pressure warning light, and an 
amber dynamo charging tell-tale light. 


Track TEsTs. 


At the time of our visit trials were being carried out on 
three of these vehicles, working in multiple unit. Unfor- 
tunately, no great length of track was available for a long 
run, since the vehicles are for 5ft. 6in. gauge. However, 
with a view to testing the multiple-unit control gear, these 
three vehicles were run up and down the works test track 
for a continuous period of twelve hours. During the whole 
of this period the controls functioned perfectly. We 
noticed that the control of the vehicles was exceptionally 
smooth and free from shock. No noticeable vibration 
could be felt when seated in the passenger compartments 
and the vehicles appeared to be very silent. The interior 
of a second-class car is illustrated in Fig. 6. 

In addition to the tests for multiple control, one of the 
4ft. 8hin. gauge railcars, of the type which is being supplied 
to the Entre Rios Railway, was available for test runs. 
A slightly longer test track was used for these trials and 
an estimate of the car’s performance in service could be 
made. We noticed that, although the track was not one 
of the best-laid, the suspension system was well up to its 
duty and produced a very smooth-running vehicle. 
Although not intended for high speeds and accelerations, 
the railcars showed that they were able to reach their 
running speeds in quite a short time, while the brakes 
were smooth and powerful in operation. 








BRITISH STANDARDS INSTITUTION. 





All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 





FLAMEPROOF AIR-BREAK ELECTRICALLY 
OPERATED GATE-END BOXES. 


No. 787—1938. This specification covers flameproof 
air-break electrically operated gate-end boxes, designed 
for use on three-phase A.C. circuits up to 650 volts, in 
controlling and protecting coal cutters, conveyors, loaders, 
and similar equipment. The specification covers d2finitions 
of the various items referred to in the specification, and 
then goes on to deal with standard voltages and size 
design, and construction, temperature limits for coils, 
and type, routine, and individual tests. 


WROUGHT IRON AND STEEL TUBES. 


Nos. 788 and 789. Whilst primarily drafted to cover 
screwed and socketed tubes, the requirements of these 





specifications are, in general, equally applicable to plain 





FiG. 7—SILENCER AND WASTE HEAT BOILER IN DRIVER'S CAB 


organisations, this publication of the British Standards 
is the first to be made in Europe. The large number and 
complexity of these alloys in use both in this country 
and on the Continent made the work of selection extremely 
difficult, and it is to the credit of those co-operating in 
the preparation of the present specification that some 
measure of standardisation in this field has been brought 
about. 

The specification, which covers material up to and 
including 3 8.W.G. in thickness, provides for seven 
standard grades of nickel silvers ranging from 10 per 
cent. nickel to 30 per cent. nickel, in four tempers, namely, 
annealed (soft), half-hard, hard, and extra-hard. 








E.I.B.A.—On April 8th, Mr. Ernest E. Sharp becomes 
President of the Electrical Industries Benevolent Associa- 
tion, for which he has worked tirelessly and successfully. 
Mr. J. N. Stephens, Chairman-Elect, E.I.B.A., asks all 
his friends to attend the annual luncheon on that day 
at the Savoy Hotel, as a tribute to him, and a welcome 
on his return from foreign travels, and as a send-off on 
the strenuous campaign which he has planned to carry 
out for the Association during his year of office. Tickets 
are 10s. each from the Secretary, 6, Southampton-street, 
W.C.1. 


InstituTIoN oF Navat Arcuirects.—The annual meet- 
ings of the Institution of Naval Architects will be held in 
the Lecture Hall of the Royal Society of Arts, John-strect, 
Adelphi, W.C.2, on Wednesday, Thursday, and Friday, 
April 6th, 7th, and 8th. The Council will meet in the 
Council Room of the Institution on Tuesday, April 5th, 
at 3.30 o’clock and again on Friday, April 8th, at 10 
o’clock. The annual dinner of the Institution will take 
place on Wednesday, April 6th, at 7.30 p.m. in the Grand 
Hall of the Connaught Rooms. On Wednesday, April 
6th, there will be a meeting in the morning at 10.30 o’clock, 
at which, after the transaction of the usual business, the 
President, the Right Hon. Lord Stonehaven, will deliver 
his address. The following papers will then be read and 
discussed :—‘‘ Alternative Firing of British Men-of- 
War,” by Captain B. Ackworth, R.N. (Ret.) ; “‘ Destroyer 
Turning Circles,” by Mr. A. P. Cole, R.C.N.C. On Thurs- 
day morning, April 7th, the meetings will be resumed at 
10.30 o’clock, when the following papers will be taken :— 
““The Reheated Reciprocating Marine Engine,” by Harry 
Hunter, B.Sc., and “* An Alternating-current Power System 
for Diesel-engined Ships,” by Mr. W. J. Belsey. The 
session will be continued in the afternoon at 2.30 o’clock, 
when the following two papers are to be considered :— 
‘“‘ Further Experiments in Smooth and Rough Water with 
a Model of a High-speed Ship,” by Mr. J. L. Kent, and 
Mr. R. 8S. Cutland; ‘‘ Further Resistance and Propeller 
Experiments with Models of Coasters,” by F. H. Todd 
and J. Weedon. On Friday morning at 10.30 o’clock after 
the election of new members, the following papers will 
be read and discussed :—‘‘ Structural Stress in an Oi 
Tanker under Service Conditions,” by Mr. I. C. Bridge, 
B.Se., and ‘ Vibration in Ships,” by Mr. M. Costantini, 
B.Sc. The final meeting will take place in the afternoon of 
Friday at 2.30 o’clock, when the following two papers 
will be read :—‘ Launch of the Twin-screw Turbine 
Steamer ‘ Nieuw Amsterdam,’”’ by Mr. G. M. Chambers, 
and ‘‘ Aluminium and its Alloys, with Particular Reference 
to their Use in Warships,’ by Mr. W. R. N. Hughes, 
R.C.N.C. 
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Rail and Road. 


CANADIAN Exxectric Rarmways.—The thirty-seven 
electric railways in Canada carried 614,890,897 passengers 
last year. Excluding sidings, shops, &c., there was a total 
electrified track mileage of 1800 last year and the number 
of passenger coaches totalled 3605. 


GERMAN Motor Roaps.—The provisional report of the 
Reichsautobahnen shows that during 1937 some 927 
kiloms. of new roads were opened for use and 1650 kiloms. 
were under construction at the end of the year. There are 
now 2014 kiloms. of these roads in use in Germany. The 
construction of 1290 bridges in connection with the scheme 
during 1937 has brought the total number to 3900, and 
there are 900 more now being built. 


AIR-CONDITIONED CARRIAGES IN AMERICA.—<According 
to statistics of the Association of American Railroads, the 
Class I railways and the Pullman Company in the United 
States, had, at the beginning of this year, 11,168 air- 
conditioned passenger coaches in service. Of that number 
6407 were owned by the Class I roads and 4761 by the 
Pullman Company. In 1937 air-conditioning devices 
were installed on 3090 nger cars, of which 2481 were 
owned by the railways and 609 by the Pullman Company. 


Preston-Biackpoot Raw Sprep-up.—The London, 
Midland and Scottish Railway Company announces the 
closing for passenger traffic as from May 2nd, of Lea 
Road and Salwick stations, situated between Preston and 
Kirkham, Lancs. This step, which is being taken owing 
to the lack of traffic, will, it is hoped, enable a speed-up 
to be made in the local service between Preston and 
Blackpool (Central) vid Lytham St. Annes, as well as 
facilitate the operation of through trains over this section 
of line which, during the summer season, is densely 
occupied with holiday traffic. 

Roap AccrpENTs In AmeErtica.—The United States 
Bureau of Public Roads has presented to Congress an 
analysis of the nature and present control of road accidents 
in that country. The first part of the report deals with 
the difference of traffic laws in the various States and a 
second part describes the correct method of recording and 
analysing accident data. Other parts deal with the 
methods of collecting accident data in various States and 
describe experience with motor vehicle inspection. 
Typical case histories and a statistical analysis of 1715 
fatal accidents from the 1936 records of representative 
States and cities are given. 

REBUILDING AN OLD AMERICAN BripGEe.—During 
1936 floods undermined a bridge over Catskill Creek, near 
Leeds, New York, which was built in 1760. Originally it 
was 23ft. wide and it has now been reconstructed to carry 
uw 30ft. wide roadway and a 4ft. wide footpath. It has 
been rebuilt of reinforced concrete, which has been faced 
with the original stone in exact duplicate of the original 
structure. Before demolition enlarged photographs of the 
old bridge were prepared with each stone bearing an 
identification number, and these photographs were used to 
enable the masons to replace the stones in their exact 
position on the new structure. 


Tue American Trarn Limit Bitt.—At the inquiry 
into the new Bill which is being promoted in the United 
States to limit the length of freight trains to seventy 
wagons, Dr. J. H. Parmelee, Director of the Bureau of 
Railway Economics of the Association of American 
Railroads, said that during four months in 1936 some 
42-7 per cent. of the total freight car-miles were handled 
in trains of more than seventy wagons. He pointed out 
that railways operating more than 98-6 per cent. of the 
total Class I mileage ran trains of more than seventy 
wagons during four resentative months of 1936, and 
estimated that about 1,167,000 freight trains of more than 
seventy wagons were operated in 1937. According to 
his estimates the restriction in the number of wagons 
would increase the annual operating costs of the railways 
by more than 100 million Pa 2 


Motasses IN Roap Maxinc.—Some particulars of 
successful experiments carried out at the Imperial 
Institute of Sugar Technology at Cawnpore, to convert 
molasses into an insoluble resinous product suitable for 
use as a road making material, are given in an extract in 
the Chemical Trades Journal. The process consists in 
carrying out the resinification of molasses with a mixture 
of coal tar and asphalt in presence of acid, such as sul- 
phuric. The carbohydrates in the molasses combine with 
the phenolic bodies in the asphalt and coal tar to form a 
resinified compound perfectly insoluble in water. The 
top surface of the molasses tarmacadam composition 
shows signs of peeling off at the surface after some two or 
three months unless a suitable seal coating material is 
applied. A good seal coating material is prepared by dis- 
solving the molasses-asphalt-coal-tar composition, 
prepared, as above, in the proportion of llb. to 1 gallon 
of coal tar. The seal coating material is quite liquid and 
easy to apply to the road surface. 


THe L.M.S. anp IMPROVEMENTS AT BLACKPOOL.— 
Mr. Ashton Davies, the chief commercial manager of 
the London, Midland and Scottish Railway Company, 
recently gave evidence before a Select Committee of the 
House of Commons on the Bill being promoted for improve- 
ments by the Corporation of Blackpool.. The main purpose 
of the Bill is the removal of Blackpool Central Station 
to another site in the neighbourhood of Chapel-street 
and Central-drive. Mr. Davies said that during the past 
four years the L.M.S. had spent over £35,000 in resignalling 
the lines between Preston and Blackpool and increasing 
the number of block sections by ten in the down direction 
and fourteen in the up direction. That should give a 
maximum capacity of thirty trains an hour in each direc- 
tion, but owing to present terminal conditions that 
maximum could not be realised as trains could be operated 
at a greater speed than the existing Central Station could 
deal with them. The scheme for reconstructing the 
Central Station would remove the present difficulties 
and provide facilities for a considerably increased traffic. 
The new station would comprise, in the first place, twelve 
platforms, each of which would take a fourteen-coach 
train, thereby increasing the capacity of trains by about 
30 per cent. Provision was also made for two additional 
platforms if required. 








Miscellanea. 





New Curer Inspector or Minges.—It is announced 
that Mr. Frederick Horton, Deputy Chief Inspector of 
Mines, has been appointed Chief Inspector of Mines, in 
succession to Sir Henry Walker, who has retired after 
having been Chief Inspector for nearly fourteen years. 


New Furnaces iv THE U.S.S.R.—During the current 
year it is intended to put six new blast-furnaces, with an 
aggregate output of 2,620,000 tons of pig iron a year, and 
eleven open-hearth furnaces, with a total annual output 
of 1,391,000 tons of steel, into operation in the U.S.S.R. 


Tue TRASENSTER Merpat.—The seventh award of 
the Trasenster Medal and Diploma for 1938 has been 
made to Sir Robert Hadfield, F.R.S., by the Association 
des Ingénieurs de Liége. This medal has previously been 
given to only one metallurgist, Monsieur Henry Le 
Chatelier. 


New Power Station ror DuRBAN.—At a cost of over 
2 million pounds a second large power station is to be 
erected at Congella and an additional 30,000-kW set 
has been ordered for the existing station. When the new 
station is completed the two stations will have a total 
capacity of 140,000 kW. 


CenTRAL Etecrriciry Boarp APPOINTMENT.—Mr. 
8. J. Watson, who for the past ten years has been the 
Central Electricity Board’s District Manager for South- 
East England, has intimated his desire to retire, and the 
Board have appointed Mr. J. N. Waite, who is at present 
City Electrical Engineer at Hull, to fill the vacancy. Mr. 
Waite will take up his new duties at the end of June. 


DE-WATERING DuRHAM CoaL Mriyes.—A survey has 
been completed by Mr. A. M. Hedley on the surface streams 
in South-West Durham with a view to preventing 
water penetrating into submerged coal seams. These 
seams in the shallower parts are estimated to contain 
about 13 million tons of easily workable coal, and Mr. 
Hedley has put forward a scheme for sealing the beds of 
the rivers Gaunless and Wear at ten points where the 
waters run underground at a cost of about £2000. The 
work would be a prelude to the adoption of a central 
pumping station scheme to lower the general level of 
the floods which have waterlogged a ring of large collieries 
in the area since these were closed down several years ago. 
The South-West Durham Development Board has sent 
a strong recommendation to the Special Areas Com- 
missioner to carry out this scheme, and if this is done it 
is understood that mining interests in the area will take 
immediate steps to tap the flooded seams by establishing 
pumping stations at various points in the coalfield. 


A Dam Founpation F'ar_ture.—In September last the 
Wyandotte County Lake dam in the United States failed 
as a result of the slumping of part of the downstream 
section of the structure extending 800ft. from the centre 
line to one abutment. As described in Engineering 
News-Record, the dam was 1550ft. long, 550ft. wide at 
the base, and about 50ft. wide at the 80ft. level, to which 
it had been built. It had a puddled clay core placed in 
8in. layers and compacted with rollers. Construction 
work on the dam began in March, 1936. The underlying 
rock at the dam site consists of horizontal layers of lime- 
stone and shale, and no evidence of faulting was found. 
The material overlaying the rock contained from 40 to 
50 per cent. clay and a soil with 80 per cent. clay was 
found 250ft. downstream. According to the report on 
the failure, the collapse was caused by plastic movement 
in foundation soils about 100ft. downstream from the 
centre line. It was found that pockets of plastic material 
30ft. to 35ft. below the natural surface of the ground 
had been squeezed out under the weight of the dam. 


Frre-DAMP IN Minzes.—The report of the Depart- 
mental Committee of the Ministry of Mines, which was 
appointed in December, 1936, to inquire into the working 
of the Coal Mines General Regulations (Fire-damp 
Detectors), 1935, has now been issued by the Stationery 
Office. In general, the Committee recommends the con- 
tinuation of the. existing regulations, subject to amend- 
ment without time limit. The provision of more effective 
training in fire-damp detection is urged, along with safe- 
guards to ensure that fire-damp detectors are actually 
taken into the working places. Some reservations are 
made by two members who differ from the majority 
proposal for the compulsory provision of automatic detec- 
tors. They represent the view that the automatic detection 
of fire-damp, even with a perfect instrument, will not have 
a material effect on the security of the workmen under- 

und, and consider that the alarm device tested on 
behalf of the Committee did not meet the essential require- 
ments. The minority agrees, however, with the majority 
that as soon as an automatic detector can be shown to be 
accurate and reliable in its working, it should be made 
compulsory where electricity is in use on the coal face. 


Arr Ratp SHELTERS.—We recently inspected a demon- 
stration air raid shelter constructed at St. Martin’s Library 
under the auspices of the Westminster City Council. The 
shelter incorporates a new method of converting existing 
cellars. It consists of an air-tight chamber, which is venti- 
lated by means of an air pump, drawing air from a height, 
through a flexible metallic pipe. Before the air enters the 
sealed chamber it is filtered through absorbent materials 
to remove any traces of gas. With a view to providing a 
ready exit from the shelter in the event of the doors being 
blocked by falling masonry, an interesting device, intro- 
duced and manufactured in this country by the Solent 
Engineering Company, Ltd., Bush House, W.C.2, has been 
adopted to replace existing cellar gratings. To fit the 
device, the existing gratings have been removed and round 
the sides of the hole a pressed steel channel is set into the 
masonry. In normal times a substantial Steel grating is 
placed over the hole and rests on the lips of the channel. 
In the event of an air raid the grating is lifted, the channel 
filled with water, and a sealing bell is placed between the 
grating and the channel. The sealing bell consists of a 
shallow steel tray, the sides of which slide down into the 
channel and below the surface of the water. In this 
manner an effective water seal is provided against gas, 
and as the sealing bell and grating can be pushed out from 
within the chamber a ready means of exit is provided. 





Air and Water. 





Beacu Erosion Stupy.—In order to further its studies 
in coastal erosion the United States Beach Erosion Board 
is having a large wave tank built at the Dalecarlia water 
supply reservation in Washington. This tank will he 
85ft. long and have an effective depth of 3ft. 

A Russian Fioatine Docx.—The floating dock bui!t” 
for Russia by Swan, Hunter and Wigham Richardson, 
Ltd., is now undergoing tests at Jarrow Slake prior to its 
being handed over. With a lifting capacity of 4000 tons, 
the new dock was launched in seven sections which were 
afterwards joined together. 

New Liners ror Japan.—The Tokyo correspondent 
of The Times reports that the Japanese Government 
has decided to provide, by means of a subsidy of 60 per cent. 
of the construction costs, two new 26,500-ton passenger 
liners for the Pacific services. The ships will cost 
48,000,000 yen, of which the Government will contribute 
28,800,000 yen, spread over five years, 

Tue Kinc’s Cop Arr Race.—This year the King’s Cup 
Air Race will be flown over a 50-mile course based on 
Hatfield. Competing machines will fly twenty laps with 
a compulsory halt of thirty minutes at the end of every 
five laps. Aircraft entered for the race, which will be 
flown on July 2nd, will be handicapped on estimated 
performance, and the minimum racing speed which will 
be acknowledged for handicap purposes is 140 miles 
an hour. 

Atitantic Ark SERVICE CONFERENCE.—On Tuesday, 
March 22nd, a conference opened at Dublin to discuss 
the ultimate establishment of regular mail and passenger 
air services across the North Atlantic and to draw up a 
provisional programme for the coming season’s experi- 
mental flights. The conference is being attended by 
representatives of the Irish and Canadian Governments, 
Imperial Airways, and Colonei Lindbergh is attending on 
behalf of Pan-American Airways. 


Surppine at LiverRPooL.—The shipping returns of the 
Port of Liverpool for the period July Ist, 1937, to March 
5th this year show that the total number of vessels which 
used the Mersey during this period was 13,221, an increase 
of 508 over the corresponding period last year, and their 
registered tonnage of 15,112,372 represents an increase of 
654,630 tons. Vessels with cargoes from overseas using 
the docks at the port during this period numbered 2121. 
an increase of fourteen over last year. 


LarGe ALL-WELDED SxHip.—What is said to be the 
largest all-welded ship in the world, the “J. W. Van 
Dyke,” an 18,500 tons tanker, has been built by the Sun 
Shipbuilding and Dry Dock Company, in the United 
States, for the Atlantic Refinery Company. The ship has 
an overall length of 543ft., a beam of 70ft., and a depth 
of 40ft. She is turbo-electrically propelled, and has a 
sea speed of 13-25 knots. Her boilers have a working 
pressure of 650 lb. per square inch at a steam temperature 
of 835 deg. Fah. 

New PoxrisH Warsurp.—The Polish Government have 
recently taken delivery of the new surface mine layer 
‘‘ Gryf” from Chantiers et Ateliers Augustin Normand, 
Havre. It has a displacement of 2250 tons and is 338ft. 
long, 44ft. broad, and 28ft. deep. Propelled by two 
two-stroke, single-acting, eight-cylinder engines developing 
3000 B.H.P. at 288 r.p.m., the ship has a designed speed 
of 20 knots. Her armament comprises six 120 mm, guns 
and two double 40mm. guns, and there is sufficient 
capacity for carrying 300 mines. 

PaSSENGER TRAFFIC aT British Ports.—Statistics 
published by the Board of Trade show that last year the 
port of Southampton was used by 47 per cent. of the 
total number of ocean passengers to or from countries 
outside of Europe. Of the remainder of the passengers, 
18 per cent. passed through the port of London and 
16. per cent. through Liverpool. It is aiso shown that 
during 1937 nearly 70 per cent. of the whole of the 
passenger traffic passing by sea between the United 
Kingdom and the Continent was dealt with at four ports 
Dover, Folkestone, Newhaven, and Southampton. 


A Recorp Fuiicut to New ZEaLtanp.—Flying Officer 
Clouston and Mr. Vietor Ricketts left Gravesend on the 
night of March 15th in an attempt to beat the record for 
a flight to Australia and New Zealand. They arrived 
at Darwin in 2 days, 12 h. 8 min., and thus failed to break 
the record set up by Mr. C. W. A. Scott and the late Mr. 
Campbell Black in 1934. They flew on to Blenheim in 
New Zealand, where they arrived in 4 days, 7 h. 8 min. 
after leaving England, and set up a new record for the 
distance. The flyers left Blenheim on the return journey 
at 9.31 on the morning of March 21st in an attempt to 
set up a new record for the round flight. 


Bureau Veritas JANUARY ReturRNS.—The monthly 
list of maritime casualties published by Bureau Veritas 
shows that the names of fifty-three steamars, of 87,386 
tons gross, were removed from the register, together with 
those of eight motorships (including sailing vessels fitted 
with auxiliary motors), of 7843 tons gross, and two sailing . 
vessels, of 1077 tons gross. The causes of withdrawal 
were as follows :—Steamers: Wrecked, three ; collision, 
two; fire, one; foundered, eight ; missing, four; broken 
up, thirty-four; converted, one. Motorships and sailing 
vessels fitted with auxiliary motors: Wrecked, five : 
fire, one ; foundered, one; missing, one. Sailing vessels : 
Wrecked, one; broken up, one. 

Tue Iratian Mercoant Fieet.—It was recently 
stated by the Italian Minister of Communications that 
during the coming year the construction of about 120,000 
tons of passenger and cargo ships will be begun. Of these, 
all except six small cargo vessels would have a speed of 
not less than 17 knots, while the speed of those for the 
passenger lines to Egypt, Central America, and the Far 
East would be between 21 and 24 knots. During the 
past year the tonnage of the mechanically propelled 
ships of the Italian mercantile fleet increased to a total 
of 3,251,988 tons. To further strengthen and remodernise 
the fleet an expenditure of 100,000,000 lire a year for 
the next ten years has been approved ; this will ultimately 
give the country about 2,500,000 tons of new ships. 
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ERECTION OF LA MONT FORCED CIRCULATION BOILER 
LA MONT STEAM GENERATOR, LTD.. ENGINEERS 


(For description see page 340.) 
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FiG. 1—-FRONT OF BOILER: ERECTION OF WATER WALLS Fic. 2—BOILZR DRUM AND CIRCULATING SUCTION PIPING 


FIG. 3—-BACK OF BOILER: ERECTION OF ECONOMISER Fic. 4—CIRCULATING PUMP AND PIPING 
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CHANGED CONDITIONS. 


At this time twenty years ago the war was 
drawing towards its end. The fighting was of the 
severest description, the enemy was preparing 
for the greatest, but last, of his offensives, and the 
issue hung in the balance. But the German bolt 
was shot, the thrust failed. Germany was exhausted 
and in revolt. A few months later, November 9th, 
1918, the German Emperor abdicated, and the 
end came. The world hailed the Armistice not 
only as the end of the Great War, but of all wars. 
The League of Nations was established in 1920 
to settle international questions by arbitration 
or to restrain belligerence and a reign of perpetual 
peace, with easy work for all, a new Millennium 
in a modern Utopia, was prophesied. The facts 
soon began to belie every anticipation. A noble 
struggle was made to allay the fear of war by the 
limitation of armaments, and for a few years 
industries flourished. Then the European pot 
began to seethe again; the impotence of the 
League of Nations to avert war was demonstrated 
and the world found itself in an even worse position 
than that of 1914. But for the Continental Powers 
the change was one of magnitude and nothing 


more. With common frontiers hostile invasion 
was a continual menace to them all. For 
centuries their existence had been carried on 


with a liability to war constantly before their 
eyes. Their roads and railways were laid out with 
an eye to military movements as much as to 
peaceful commerce, national military service 
was compulsory, a vast system of frontier protec- 
tion had to be maintained, and the whole economic 
system of each country had to be so organised 
that it could be instantly changed from a state 
of peace to a state of war. Alone amongst the 
great European powers Great Britain could pursue 
her peaceful vocations without fee ar of invasion. 


she had no fears. Her policy could be different 
from that of every other European power. In the 
laying out of her highways and railways her first 
consideration was the convenience of her citizens, 
her industrial economics were little affected by 
military considerations, and she slept peacefully 
in the confidence that as long as her fleets were 
in being her frontier of cliffs would be inviolate. 

Such was the position five and twenty years ago. 
But what a vast change has come upon us! The 
aeroplane has robbed us of our isolation and the 
great gun which can drive its bolts across the 
Channel has weakened our armour. Our frontier 
has crumbled under the attacks of science and 
technology till our case is not much better than 
that of any Continental power. That is a new 
condition to which we have, as a nation, not yet 
become habituated. After living for nearly nine 
centuries in a land which had never been invaded, 

land armed and protected by the sea, we are 
now obliged to recognise that our island is vulner- 
able and to accommodate ourselves to a new state 
in which the possibility of hostile attack must 
constantly be envisaged. Our whole economic 
system is thereby disjointed. It can no longer 
be left to take its natural course. Supply, demand, 
competition, freedom from Government inter- 
ference, freedom of the individual ; all the things 
upon which the economists of a hundred years ago 
based the prosperity of the Kingdom, and which 
were respected up to the eve of the war, have 
been altered or crushed. The supply of goods is 
not now controlled only by the natural demand ; 
it must be encouraged by subsidies in one form or 
another to be adequate for the needs of the popula- 
tion in a state of war. 
ment control has weakened competition and is 
undermining the individualism which seemed to 
our ancestors to be an inalienable element of the 
British character. All these things are changing 
our lives. We no longer pass our days in the expecta- 
tion of a continual peace, but in the anticipation 
of hostile invasion. We are become as the rest 
of Europe; a country with violable frontiers. 
That is a change in our condition which we do 
not yet fully comprehend ; in time we shall grow 
accustomed to it as men become accustomed to 
a singing in the ears and cease to notice it. We 
must remember, too—it appears to be often 
forgotten—that the effect is reciprocal. The aero- 
plane has eliminated time. If a Continental enemy 
could strike at us in an hour or two, it is equally 
true that we could strike at it. If armadas of the 
air have brought for us a new danger, they have 
for other European powers increased an old one, 
thus augmenting their anxieties. 

There is yet another great change which is 
affecting our economic outlook. A century ago 
‘pay without work ’’ was anathema. Politicians 
of all textures abhorred it and economists like 
Malthus and Ricardo fulminated against it. It 
interfered with the process of natural law and 
would, in the accepted opinion, cause economic 
disturbances of the first order. But since the war 
we have been forced to accustom ourselves to the 
idea, and it is now regarded as the duty of the State 
to provide either work or wages. Thus, there has 
arisen quite a new method of evaluating industries. 
No longer do we estimate the national value of 
industries solely by the amount by which they 
enrich the country. That, on economic grounds, 
should be the first consideration. It is the proper 
light in which to regard all business enterprises, 
the personal profits of the shareholders being 
looked upon as the just rewards for the advantages 
which their enterprise has brought to the com- 
munity as a whole. As long as that was the 
accepted criterion of the value of industry, the 
issue was simple. The introduction of a new 
element—the volume of employment—has brought 
about, or is bringing about, a change. We have 
now to think not only of the increase of national 
income which results from works and factories, 
but have to ask ourselves will they cause the 
employment of more labour? Even the works 
proprietor who has under consideration the 
improvement of processes can no longer do so 
regardless of their effect upon labour. We do 
not measure the importance of new industries 
only by the increase of the national wealth 
which they will cause, but by the number of 
unemployed persons they will absorb. 

It seems to be probable in the highest degree 
that the United Kingdom will never escape from 
these new economic conditions. In time she will 
become accustomed to them. New generations 
will arise which have never known a time in which 
a million people were not out of work, and when 


Organisation under Govern- | 





with us as with any European power. But for 
the moment we are not acclimatised to these 
things. It is not many years since there was 
work for all engaged in factories, and the pro- 
prietors could devote their talents to means of 
reducing labour without any reservation. It-is 
not many years since a sudden attack upon Great 
Britain was inconceivable, and since no one ever 
thought seriously of the Army being called upon 
to act within the borders of the realm. The sudden- 
ness with which that change has fallen upon us 
is disconcerting. But when we have grown 
accustomed to it, when it is just as much a part 
of our normal existence as it is now of all Con- 
tinental powers, we shall pursue our course hardly 
aware of it. And we have many examples to 
show us that even under the menace of a con- 
stantly vulnerable frontier, industries can be 
carried to the highest degree of efficiency. 


Steel—The Fruits of Reorganisation, 


A survey of the progress of the iron and steel 
industry since its reorganisation by two suci: out- 
standing figures as Viscount Greenwood and Lord 
May is of more than ordinary interest. The annual 
dinner of the British Iron and Steel Federation on 
March 17th provided the opportunity, and if the 
social character of the occasion precluded a deep 
analysis of the problems dealt with and still to be 
settled, yet an impressive picture was presented by 
the speakers. It fell to Mr. W. 8. Morrison, 
deputising for Sir Thomas Inskip, to explain the 
Government’s view of the reorganisation and its 
place in the national economy. The strength of 
a nation cannot be estimated in armaments alone, 
and the Minister of Agriculture may have had 
something of this in mind when he said that 
“when it came to matters of government and the 
calls which the Government have to make upon the 
energies of the people, the existence of voluntary 
organisations, such as the Iron and Steel Federa- 
tion, was a source of strength to the whole nation.” 
That was a fitting note to which Lord Greenwood. 
as President of the Federation, and Lord May as 
Chairman of the Import Duties Advisory Com- 
mittee, were able to respond. To the former the 
coming year ‘‘ may be one of the most important 
in the history of the industry and one of the most 
fateful in the history of our country.” These 
words echoed the feelings probably of the vast 
majority of the nation, since there can be few 
engaged in the industry or outside it who do not 
appreciate the importance of co-operation between 
firms producing iron and steel. The figures of 
production quoted by Lord Greenwood were suffi- 
ciently impressive. In 1937 the output of steel 
reached one million tons per month, yet the 
demand exceeded the capacity of the industry. 
whilst during the past five years thirty million 
pounds have been expended on the technical 
equipment of plant. ‘‘ The imports of semi-finished 
material,”’ said his lordship, ‘‘ and of essential raw 
materials, together with the increased home pro- 
duction, had been controlled and distributed by 
the British Iron and Steel Federation in such a 
manner as to secure the maximum production from 
existing plant and to maintain supplies for the use 
of industries.” That involved “the importation 
and distributionduring the year in co-operation 
with foreign producers of one million tons of scrap, 
half a million tons of pig iron, and half a million 
tons of finished steel. “‘ We are now able,” he 
continued. ‘‘ to produce more steel than ever before 
in our history and with greater power of expansion 
and better equipment, all organised through the 
Federation as a national unit, ready and willing 
now to meet any demand the country might make 
upon the industry.” 

As the Chairman of the Import Duties Advisory 
Committee, Lord May’s assessment of the share 
that body has played in enabling the iron and steel 
industry to attain its present strength probably 
erred on the side of modesty. It is true that the 
reorganisation which made possible the record 
production of 1937 was the result of five years’ 
strenuous work by the steel makers. It is certain, 
however, that without a degree of co-operation 
between the British Iron and Steel Federation under 
its very able Independent Chairman, Sir Andrew 
Duncan, and the I.D.A.C., in formulating and 
pursuing a policy that was approved by the 
Government, this comprehensive organisation could 
not have been maintained or even brought into 
existence. It is not generally realised that, with 
one or two exceptions, the whole of the iron and 
steel industry is included in the Federation, which 
comprises thirty -five associations of manufacturers. 








Under the protection of the “narrow seas’ 


the menace of invasion was not as constantiv 


In the words of Lord May. ‘‘ a promise was made 
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that the Import Duties Advisory Committee 
would do all in its power by way of recommenda- 
tions to the Government and give it every possible 
support if the industry were reorganised.” The 
Committee also pointed out that the steel trade 
must reorganise itself, and if that were done it 
would not try to coerce those engaged in the 
industry. An agreement on these lines has been 
honourably kept on both sides. The part played 
by the Import Duties Advisory Committee was 
summarised by Lord May as “ making certain 
recommendations, in addition to which it was 
always ready to discuss matters with the industry, 
and give such advice as it was able to give.” It is 
difficult to say which was the more valuable to an 
industry in the throes of reorganisation along 
lines to which no previous experience provided 
either a warning or a guide. That it has emerged 
from the difficulties of that period of reconstruc- 
tion, “‘ changed from one which had been entirely 
individual into one of gigantic co-operation,” to 
quote Lord May, is proof of hard work, able leader- 
ship, and, the public will insist, valuable advice, 
which obviously was taken to heart. On the ques- 
tion of prices, the utterances of the Chairman of 
the Import Duties Advisory Committee must carry 
weight, especially at a moment when a lull in 
demand has caused some anxiety te consumers as 
to the wisdom of settling prices for a whole year 
in advance. “There have been price agreements 
for a number of years,” he said, “and the policy 
aimed at was a moderate price with a desire to 
maintain output rather than one of high 
prices, which must inevitably have brought 
the industry to the depths of depression.”’ 
It has been said with some frequency that all is 
not well with our export trade in iron and steel, 





but Lord Greenwood’s views on this aspect of the 
industry carried with them a measure of comfort. 
It cannot be denied that the international agree- 
ment which is centred in the European Steel Cartel 
has promoted co-operation in-the world’s markets 
between the industries of many countries, whose 
relations have not been at all times characterised 
by harmony, and the speaker was justifiably 
emphatic on the value of the co-operation of the 
American industry with the British and Continental 
industries in the export markets. “ The effect of 
this co-operation would be,” he said, “to 
maintain prices at a level which would stimulate 
production and also secure for all producing 
countries their proportionate share of the world’s 
markets.” 

It is clear from the extracts we have quoted from 
the speeches by Lord May and Viscount Green- 
wood that the iron and steel trades must rely for 
extrication from present and future difficulties 
upon the efficiency of their organisation. In fact, 
the reconstruction of the iron and steel trades has 
been based upon the organisation of trade and 
industry brought to such a pitch that even 
opponents of this policy must agree that it is no 
longer possible to retrace the steps which have been 
taken, or, in fact, to stop its progressive and logical 
development. It may be said with some truth that 
the British industry was not an entirely free agent 
when the reorganisation was undertaken, inasmuch 
as it had to meet the competition of the authori- 
tarian States in the home and export markets ; and, 
perhaps, a fact which is being gradually realised 
from the contentions of the past year or two is 
that the methods adopted are the British way of 
meeting a danger which is every day becoming 
more apparent. 








Aircraft Efficiencies. 


INSTITUTION OF MECHANICAL ENGINEERS. 


T a meeting of the Institution of Mechanical 
44 Engineers, last Friday, March 18th, a paper 
entitled “ Aircraft Efficiencies,’ which we reprint on 
another page, was read by Dr. N. A. V. Piercy. 

In opening the discussion, Wing Commander Cave- 
Brown-Cave said he considered it a pity that mech- 
anical engineers did not take more notice of aero- 
nautical matters. Many of the theories evolved for 
the needs of aeronautics had already proved to have a 
useful and varied application in mechanical engineer- 
ing. They were especially of interest in the study of 
cavitation problems and particularly erosion from 
that cause. Airscrew theory had _ considerable 
influence on the design of axial flow fans. He recalled 
that during the war the performance of a fan had been 
much improved by the application of aeronautical 
knowledge. The final result had been an axial flow 
fan with an efficiency three times as great as the 
original machine and with a diameter no greater than 
the eye diameter of an involute fan for the same 
output. 

He admired the author’s courage in attempting to 
bring airships and aeroplanes under the same basis of 
comparison. Points plotted for the “R101” fell 
nicely on the author’s curve for a much smaller ship. 
The author had assumed helium to be the lifting gas. 
It was the policy of the Americans to use that gas 
and had become the policy of the Germans. But he 
doubted if it were justified. It was not technically 
sound except perhaps psychologically. The risk 
of fire was more than offset by the 10 per cent. greater 
lift available with hydrogen. 

Continuing, he said that the greatest factor for 
safety in aircraft would be the use of oil engines. In 
aeroplanes the difference in economy by the use of 
such engines was not very considerable, and he 
welcomed the recommendation of the Cadman Com- 
mittee that their development should be encouraged. 
There were incidental advantages to be gained, but 
the real justification was the added safety. One of 
the problems with aeroplanes was high wing loading 
and consequent higher landing speed. The author 
suggested that there would need to be considerable 
advances in the design of flaps. He personally sug- 
gested some development of assisted launching. 
Some such scheme which would allow for bigger 
initial loadings was of great importance. 

Mr. D. L. Hollis Williams directed attention to 
some practical matters. Skin friction as shown by 
some of the author’s curves made up as much as 
60 per cent. of the total drag. One of the biggest 
charges in aircraft construction was the effort to 
control this drag. The work of jointing and riveting 
sheet metal required very elaborate riveting opera- 
tions to obtain a flush surface. 

Mr. F. C. Johansen said that a train consisting of a 
locomotive and six coaches travelling at 70 m.p.h. 
had an efficiency criterion as defined in Dr. Piercy’s 
paper of 21, which was about twelve times as great_as 





the value for an aeroplane wing at the same speed. 
In making the comparison the train was regarded as 
entirely supported by the ground so that no part of its 
weight was associated with lift and the term “ net 
lift’ in the formula was made equal to the total 
weight of the train. The speed chosen markedly 
favoured the train. If an unstreamlined train were 
imagined travelling at 200 to 300 m.p.h. its efficiency 
criterion would fall to values of the same order as 
those of the aeroplane wing. Prominent among 
factors leading to increase of aircraft efficiency and 
speed were “cleaning up”’ externally, the replace- 
ment of biplane by monoplane construction, and the 
reduction of the weight per horse-power ratio. It 
had also been possible to reduce wing area, making 
unit area contribute more lift and so to reduce wing 
drag. A further reduction of resistance probably 
ensued from reduction of the angle of incidence in 
horizontal flight. It was interesting to consider how 
far the increase of wing loading could be carried. 
Were the cruising wing incidences of modern aircraft 
only a little higher than those corresponding to 
minimum drag and very considerably below those 
corresponding to maximum lift/drag ? If that was 
the case, could wing area be reduced still further, 
thereby increasing wing loading and while retaining 
sufficient margin of incidence for climb would it be 
possible to fly a machine in horizontal flight at an 
incidence nearer that of maximum lift/drag? He 
asked Dr. Piercy’s opinion as to the difficulties of 
landing and take-off as a result of higher wing load- 
ings. Would they be solved by full-span flaps or by 
some other device of the variable area wing type ? 

Continuing, Mr. Johansen said that thick wings were 
attractive where loadings were high, since they per- 
mitted strong construction and facilitated the housing 
of engines and retractable undercarriages. But 
thick sections probably tended towards inefficiency 
as regarded profile drag. There might therefore be a 
case for realising increased wing loadings by reducing 
aspect ratio. Wings could be made shorter, whilst 
retaining a large chord. An experiment of practical 
importance had recently been made at the N.P.L. to 
test the effect of mushroom-headed rivets on wing 
drag. Considerable drag increase had been found at 
moderate Reynolds numbers, but at the highest 
numbers attainable the effect decreased to quite a 
small value. If that conclusion were substantiated on 
the full-scale, it was of considerable importance, as 
such riveting was more economical than flush rivet- 
ing. Skin friction was still the most important factor, 
contributing over 50 per cent. of the total drag. It 
was of the type associated with a turbulent boundary 
layer and would be very strikingly reduced if the 
flow could be made laminar. Was there any 
likelihood of that change being effected ? 

The next speaker, Mr. R. Roxby Cox, directed 
attention to the need for using criteria of efficiency 
such as those given by the author with care. They 





were not suitable for the air line operator. A slow- 
speed biplane and a modern monoplane might appear 
to have the same efficiency. In comparing different 
types of aircraft wing load per square foot comparisons 
were not reliable, That standard ought to be divided 
by the chord. Wing loadings up to 35 lb, per square 
foot had already been achieved, and an Italian 
** Savoia Marcheta *’ had nearly 40 lb. per square foot. 
Both the author and Mr. Johansen believed in low 
aspect ratios. He agreed with them, since it led to 
thicker wings. If the wing were so thick that the load 
could be distributed along it, construction to meet 
bending stresses would be much simplified. In 
reference to airships, he said that the Germans, 
recognising the disadvantages of helium, proposed 
to heat it to increase its lifting power. 

Mr. J. L. B. Jones said that structural weight 
varied as the cube of the dimensions, while gross load 
varied as the square. But large structures were 
capable of more refined design. He considered that 
saving of weight by this means could not begin in 
machines much smaller than the Short flying boats. 

Mr. R. Mines directed attention to small machines. 
The author had concentrated on large commercial 
craft. But the more important field was the small 
private citizen’s aeroplane, demanding economy of fuel 
and ease of landing and take-off rather than high speed. 

In reply, Dr. Piercy said that the future of launching 
apparatus seemed to him in many ways the future of 
aeronautics. The landing speed with a wing loading 
of 25 lb. per square foot was 65 m.p.h. But modern 
machines had already reached loadings of 36 |b. 
per square foot. The only alternative to the develop- 
ment of launching apparatus was some reserve of 
power, not in the form of an additional engine whose 
weight would need to be carried, but perhaps a 
chemical means of propulsion. He was glad that Mr. 
Hollis Williams had referred to riveting. Roughness 
could increase the power required enormously at 
200 m.p.h. and inequalities of only half of one- 
thousandth of an inch were sufficient. Mr. Johansen 
had mentioned full-span flaps. They would reduce 
landing speeds by only 6 or 7 per cent. To cope with 
really heavy wing loadings a major inventive develop- 
ment would be required if landing and take-off speeds 
were not to rise. [f laminar flow, as suggested by Mr. 
Johansen, could be obtained on the full seale the 
saving of power would be very great, as three- 
quarters or more of the skin friction would be 
removed. Experimental research was taking place 
here and in America on that matter. He did not 
agree with Mr. Jones that one could not begin to 
save weight until machines as large as the Short 
flying boats were reached. The Empire boats had 
become large enough to be designed as a normal 
engineering problem to achieve structural efficiency. 
The lessons learnt could now be applied to smaller 
sizes. The design of small owner-flyer machines was 
a different problem to that of civil transport machines 
and was not covered by the paper. 








SIXTY YEARS AGO. 


In our issue of March 22nd, 1878, we published a report 
on the Tay Bridge submitted to the Secretary of the Board 
of Trade by Major-General Hutchinson, R.E. The bridge 
had been completed, but had not yet been brought into 
use because work at the new Dundee Station had not been 
finished. It was expected that by May the whole of the 
great undertaking would be ready for all descriptions of 
traffic. Major-General Hutchinson described the bridge 
as consisting of eighty-five spans, having a total length of 
3450 yards. Eighty-four of the spans were of lattice 
girder construction and varied in length from 245ft. to 
28ft. One span, 166ft. in length, was a bowstring girder. 
In addition, adjoining the north end of the bridge, there 
were three plate girder spans and one bowstring span. 
The bridge carried a single line of rails, which in the case 
of sixteen of the spans was supported on wrought iron 
cross girders and in the other spans on cross girders of 
timber. In fifteen spans the roadway was carried on the 
bottom booms of the girders. In the other spans, it was 
carried on the tops of the girders. The pier foundations in 
all cases consisted of iron cylinders lined with brick and 
concrete, but the piers themselves were of varied con- 
struction, some being entirely of brick in cement, some 
consisting of cast iron cylinders filled with cement, and 
others being formed of groups of cast iron columns partially 
encased in brickwork. The bridge was tested by means of 
six goods engines, each weighing 73 tons, and measur- 
ing 484}ft. overall. When coupled together the engines 
formed a train 281ft. (sic) in length and weighing 438 tons, 
or about 1} tons per running foot. On the longest girders 
the deflection measured between 1-2in. and 1-8in., and 
on the shortest it amounted to 0-2in. Major-General 
Hutchinson considered that the results of the deflection 
tests were ‘‘ very satisfactory.”” With the engines running 
across the bridge at speed the lateral oscillation, as 
observed by theodolite, was very slight, and the struc- 
ture altogether “‘ showed great stiffness.” “‘ Theoretically,” 
the inspector added, “‘ the dimensions of the girders appear 
to have been carefully worked out, and the iron not to 
have been submitted to a greater strain than 5 tons to 
the inch.” The brickwork and masonry appeared to be 
of a substantial character, and to be showing no signs of 
settlement. The only suggestions which the inspector 
had to make were that transoms and ties should be 
provided between the longitudinals for preserving the 
gauge, that the fireproof covering of the timber work 
should be repaired in places, and that some slack places 
in the rails required ‘“‘ picking up.’”’ He recommended 
that to reduce the expansion of the girders in hot weather 
they should be painted white and that the speed of trains 
crossing the bridge should be limited to 25 miles an hour. 
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Obituary. 


HUGH HENRY GORDON MITCHELL. 


Mr. Hucu HENRY Gorpon Mitrcuety, O.B.E., 
V.D., M. Inst. C.E. whose death, we regret to record, 
occurred on Friday, March 11th, at the age of sixty- 
three, began his professional career as assistant engi- 
neer with Heenan and Froude, Manchester, on the 
construction of the. Blackpool and Wembley Towers. 
He was subsequently employed by Coode, Son and 
Matthews on the Prince of Wales Pier, Dover, 
1898-1901; the Outer Barrier Works, Hodbarrow, 
1901-1903 ; and at Colombo Harbour, 1903-1905. 
In 1905, he was appointed harbour engineer at 
Madras, and in 1919 succeeded the late Sir Francis 
Spring as Engineer Chairman of the Madras Port 
Trust. During these years he was a widely known 
and popular figure in the social life of Madras. He 
was Vice-Commodore of the Sailing Club, which he 
was instrumental in forming, and commanded the 
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Madras Artillery Volunteers. He came to England 
in 1916 to join the Army, but great damage to the 
harbour at Madras as the result of a cyclone necessi- 
tated his recall. He returned to England in 1917 and 
joined the Royal Artillery with the rank of Colonel. 
In 1919 he was appointed Honorary A.D.C. to the 
Viceroy. From 1920 to 1922 he was a representative 
for India on the Council of the Institution of Civil 
Engineers. 

From 1921 until his death Mr. Mitchell was a 
partner in the firm of Coode, Fitzmaurice, Wilson, 
and Mitchell (later Coode, Wilson, Mitchell, and 
Vaughan-Lee), chartered civil engineers, and was 
principally engaged on the design and supervision 
of important dock and harbour works in this country, 
Kenya, Uganda, Zanzibar, Tanganyika, Ceylon, 
and the Straits Settlements, and irrigation works 
in Iraq, to which countries he had paid frequent 
visits. He was awarded. the Brilliant Star 
Zanzibar in 1929, and was the recipient of the Institu- 
tion of Civil Engineers’ George Stephenson Gold 
Medal and Indian premium for papers contributed. 
Mr. Mitchell was an esteemed member of his pro- 
fession, and his pleasing personality and outstanding 
ability left a lasting impression upon all who came in 
contact with him. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





FLUID COUPLINGS ON OIL-ENGINED 
EXCAVATORS. 
Sir,—We have read with considerable interest the 
abstract appearing in your issue of February 25th of 
the paper read by Mr. W. Savage before the Institution 
of Mechanical Engineers entitled ‘* The Development of 
Single-bucket Excavators.” 

In the discussion which took place at the meeting in 
question it was pointed out that the correct matching 
of the fluid coupling ‘with the engine is of prime import- 
ance, and that the slip and speed characteristics in Figs. 8 
and 9, page 232 (THE E.), are based upon an incorrect or 
out-of-date selection of coupling. Consequently, the 
conclusions reached by the author upon the basis of these 
incorrect curves do not hold good. 

The particular excavator described would require a 
fluid coupling the characteristics of which are shown on 


of 





the accompanying graphs X, Y, and Z. It will be seen 
from graph X that instead of the fluid coupling stalling 
at the unnecessarily high speed of 660 r.p.m., as in Fig. 8, 
it would be designed to stall at 460 r.p.m., at which point 
the torque is 94 per cent. of the maximum developed by 
the engine. 

The effect of this change is to reduce the slip of the 
coupling over the whole working range and to improve 
the digging speed as is indicated by graph Y. It is found 
in practice that with a correctly selected fluid coupling 
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Correct Selection of Fluid Coupling for Excavator Duty. 


the effect of the slip on the digging speed is negligible, 
and it has actually been proved that the output of an 
excavator with a fluid coupling is equal to and at times 
higher than that of an identical machine with direct 
drive; the reason is apparently that the safe use of 
the fly-wheel energy and the impossibility of stalling 
the engine encourages the operator to take heavier cuts. 

It is a common impression that “slip” in a fluid 
coupling is equivalent to loss of torque, as is true of “‘ slip ”’ 
in a friction clutch. This is quite wrong, and the converse 
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Correct Selection of Fluid Coupling for Excavator Duty. 


is, in fact, the case, as shown by graph Z, showing torque 
plotted against speed with a constant input speed (heavy 
fly-wheel assumed). 

When a severe obstruction is encountered, the speed 
is pulled down by the overload and the slip of the coupling 
rises so that the torque increases positively to a figure 
determined by curve A or B, as the case may be, according 
to the design of the coupling. With a solid coupled drive, 
however, the torque can quickly rise to a dangerous 
value, forcing the driver to slip his clutch if a very hard 
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Safe Torque with Fluid Coupling and Heavy Flywheel as Opposed 
to Dangerous Inertia Torque with Direct Drive. 


obstruction is encountered, this having the effect of 
relieving the overload only after it has occurred, and of 
reducing the effective digging power of the machine. 

On the other hand, the fluid coupling develops and 
sustains a high torque, enabling the machine to dig through 
an obstruction, and it encourages the operator to work 
his machine safely to higher outputs, at the same time 
providing a definite safeguard against extreme overloads. 

For HypRavLic COUPLING AND 
ENGINEERING Company, LTD., 
Haroup SInciair, 


Isleworth, March 19th. Managing Director. 





HIGH-PRESSURE BOILERS. 


Srr,—Your articles on the new high-pressure boiler 
for the Battersea power station and, last week, on recent 
developments in high-pressure boiler design in the U.S.A. 
by the Foster Wheeler Company, lead one to think as to 
whether high-pressure natural circulation boilers cannot 
be simplified somewhat, whilst retaining the desirable 
feature of unimpaired performance under a reasonable 





variation in the fuel and over long continuous steaming 
times, 

It would seem that simplification might proceed on the 
following lines. 

A lofty combustion chamber, cooled with bare tubes, 
would ensure that slag would not build up in the convec- 
tion bank and in the superheater. The convection bank, 
consisting of a few rows of widely spaced tubes, would 
be integral with certain of the tubes forming the water- 
cooled walls of the combustion chamber. For large 
boilers adequate tube lengths would be obtained by butt 
welding together pairs of tubes. AJl expanded-in connec- 
tions to headers or drums would be shielded from direct 
radiant heat from the furnace. One steam and water 
drum would be sufficient, except for the very largest 
outputs. From the lowest part of this drum downcomers 
would go to the headers, supplying the water tubes of 
the combustion chamber walls. Baffling in the drum 
would prevent steam bubbles entering the downcomers. 

A small steam-separating drum would be between the 
main drum and the superheater. This small drum would 
be so equipped as to ensure the superheater and turbine 
blading remaining practically free of deposits. 

The superheater would consist of a number of elements 
in parallel between an inlet header, communicating with 
the steam-separating drum, and an outlet header, com- 
municating with the steam main. The flow of the steam 
in the superheater would be co-current with that of the 
flue gas, so that reasonable maximum superheater tube 
temperatures would be attained. For the highest final 
steam temperatures a damper-controlled flue gas by-pass 
round the latter part of the superheater would enable a 
satisfactorily constant final steam temperature to be 
maintained with coal firing. Also, temperatures would 
be reasonable, both for the by-pass damper equipment 
and for the superheater hangers, if special steel were used. 

After the superheater, there would be a steaming 
economiser, which would probably generate some 5 to 
20 per cent. of the total steam rate. The steaming 
economiser would be followed by an air heater. 

Such a boiler as described above could be designed 
either for pulverised fuel firing, chain grate firing, or retort 
stoker firing. A. BW. 

March 15th. 








SHORT NOTICES. 

Richard Cockburn Maclaurin. By Henry Greenleat 
Pearson. New York: The Macmillan Company. 1937.- 
Between the years 1909 and 1920 Richard Cockburn 
Maclaurin was President of the Massachusetts Institute 
of Technology. Eminent as that position is in America 
we hazard the opinion that relatively few people outside 
America ever heard of Professor Maclaurin and must 
wonder why a full-dress biography of him occupying 
nearly 300 octavo pages should be written. But to make 
an interesting biography it is not necessary that the hero 
should enjoy an international reputation—or even that 
he should exist at all! Genuine biographies are only 
more interesting than fictional biographies because we 
feel in our bones that they deal with real people and record 
real events. Had Johnson never existed would ‘ Boswell ” 
be the classic it is ? That psychological problem we leave 
to our reader. It is perhaps contrasting the very great 
with the much lesser, for Mr. Pearson’s Life of Maclaurin 
has no pretensions; it is not Jikely to be widely read 
by those who have never heard of its hero and are only 
acquainted with the M.1.T. by repute. On the other hand, 
we suspect that it will be very welcome in America and 
particularly amongst the citizens of Massachusetts and 
all those who were associated with the Institute in 
Maclaurin’s day. 

Locomotion in Victorian London. By G. A. Sekon. 
Oxford University Press, London. 1938. Price 12s. 6d.- 
The longer our pasts grow, the greater becomes our 
pleasure in looking back on them. We like to recall the 
things that were done when we were young and to contrast 
them with the things of the present. Pictures, anecdotes. 
and records of long past days awake in us recollections 
around which age has woven a gossamer of romance. 
They put us, too, in a position of pleasant superiority 
to those who never had our experiences. These are 
amongst the reasons why books like that before us will 
always be scanned by old people. But the young, also, 
even when they scorn the past, do not escape from its 
glamour, and we imagine that many a young man and 
woman will look through Mr. Sekon’s pictures and read 
his notes about omnibuses, trams, cabs, steam boats, rail- 
ways, and even the funeral cortége and the rag and bone 
man with a touch of sentiment a little higher than mere 
interest. Finally, there is the historian who may want 
easy access to facts about transportation between 1837 
and 1900 and will find it here. Hence, Mr. Sekon’s book, 
which is attractively, but not romantically, written and 
copiously illustrated, should appeal, as it deserves to do, 
to a varied public. 

The Evolution of Railways. By Charles E. Lee. London: 
The Railway Gazette. 1937. Price 2s. 6d.—This little book 
is a bound reprint of a paper contributed by the author to 
the Permanent Way Institution a year ago. The author is 
concerned solely with railways and not with the locomo- 
tives used upon them. He traces the use of special ways 
for vehicles back to Babylonian days and follows their 
development from their use in mines, through their 
employment for the surface haulage of coal, up to the early 
days of the steam railway. The little volume is well 
** documented,” full of references and quotations, and 
carries many illustrations. It is readable from beginning 
to end. In some cases the author is obliged to rely upon 
circumstantial evidence, and we must confess that it 
does not always appear as conclusive to us as it does to 
him. The thesis which he appears to desire to uphold 
is that the flanged wheel was in use much earlier than is 
generally admitted. 
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La Mont Boiler Installation. 


a 


A S we pointed out in a leading article in our issue of 
A October 8th last, designers of boilers for the high 
pressures and temperatures now becoming usual are 
faced by certain difficulties when natural circulation 
is relied upon to carry the water through the tubes. 
The feed water entering the drum is very rapidly 
heated by mixing with the water already there, so that 
even if there is any difference of temperature between 


Coke & Coal Bunker 





available to promote circulation are thus reduced the 
demand for increased rates of evaporation requires that 
the circulation shall be more rapid so that to meet the 
conditions the height of the boiler must be increased and 
large tubes offering little resistance to flow are used. 

In the endeavour to reduce the large overall dimensions 
that result a number of designs of boiler have recently been 
developed in which natural cireulation is no longer 
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Fic. 5—SIDE ELEVATION OF BOILER 


the downcomers and risers it is too small appre- 
ciably to encourage circulation. Moreover, the further 
the pressure is raised the more dense do the bubbles of 
steam in the risers become, so that circulation from this 
cause is likely to become less rapid. Whilst these forces 


relied upon and the water is forced through the tubes by a 
pump. Werecently had the opportunity to examine such a 
plant erected at one of the works of Imperial Chemical 
Industries, Ltd., and designed by La Mont Steam Gene- 
rator, Ltd., in conjunction with and to the requirements 

















FIG. 6—SECOND EVAPORATOR AND BOILER DRUM 


of the purchasers. In the La Mont boiler there is a single 
drum, usually removed from direct contact with the flue 
gases, which acts merely as a reservoir for steam and water. 
The water is drawn out of the drum by a pump and 
discharged into a number of headers distributing it among 
the various tubes from which it finds its way back. 
together with the steam generated, to the drum. Natural 
means are thus discarded as a means of ensuring cireula 
tion and reliance is entirely placed on the pump. The 
pressure difference available is usually of the order of 
30 Ib. to 40 lb. per square inch, depending on the precise 
arrangement of the boiler, and it is, of course, far greater 
than can be obtained by any natural means. Its presence 








FIG. 7-WATER WALLS 


clearly provides several advantages not the least of which 
is an “elasticity ’’ of design which permits the shape ot 
the boiler to be adapted to suit confined spaces. Small! 
diameter tubes with high water velocities which encourage 
high rates of heat transmission can be employed and their 
lengths and arrangement can, within limits, be altered 
at the will of the designer. 

It was just that “ elasticity” of design that enabled 
the La Mont Company to install in this case on a 
restricted site originally occupied by an older boiler a 
plant giving an output very considerably in excess of 
that which could have been supplied by any boiler of 
more conventional design erected in the same space. 
The boiler is designed for a maximum continuous load of 
75,000 Ib. of steam per hour at a pressure of 815 lb. per 











Fic. 8-UpPER, PART OF COMBUSTION CHAMBER 


syuare inch and a temperatur. of 425 deg. Jent. (about 
300 deg. Fah.), and the space available for its reception, 
together with all fans, ducts, &c., is given by the following 
table :— 
Depth, centre to centre of walls ... ... 7T9ft. 6in. 
Width, between centres existing columns... 36ft. 24in. 
Height, firing floor to underside of roof 
principals RT ee errs 
Basement, firing floor to ground... ... ... 17ft. 

The boiler is fired with coal on a mechanical stoker 
supplied by International Combustion, Ltd., and of that 
firm’s ordinary design 12ft. wide by 18ft. long fitted with 
double driving motors, one of which is a spare. The 
combustion chamber—-see the drawing on the opposite page 

-has a height of approximately 18ft. to the first row of 
evaporator tubes, and except in the ignition arch it is 
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LA MONT BOILER INSTALLATION 
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entirely lined with water tubes lfin. O.D. It is now normal 
practice in La Mont boilers to arrange the tubes to touch 
each other and place them in a vertical position. In 
the present boiler, however, it was decided to arrange 
the tubes horizontally, while in order to reduce the total 
amount of combustion chamber cooling effect so that low 
grade fuels could be used, the tubes are spaced 2in. centre 
to centre with a jin. gap. This arrangement necessitated 
the provision of intermediate supports for the tubes to 
prevent them sagging and clips of heat-resisting steel are 





FiG. 9—FRONT OF BOILER 


tixed in the walls and attached to each pair of tubes by 
spot welding for easy replacement if necessary. They 
are to be seen in the half-tone engraving, Fig. 7. The 
tubes mentioned cover the back wall, the two side walls 
and the lower part of the front wall. They are fed from 
a vertical distribution header the same height as the 
combustion chamber situated on its right side towards 
the back, and they discharge into a similar outlet header 
arranged alongside the inlet one. One of these headers 
is to be seen to the left in Fig. 3, page 336, which shows 
the back of the boiler during erection. A pipe returns the 





FiG. 11—CONTROLS FOR CIRCULATING PUMP 


water from the outlet header directly to the top centre of 
the boiler drum. The upper part of the front wall and the 
arch of the combustion chamber are both covered by tubes 
running vertically and touching each other—see Figs. 1, 
7, and 10. These tubes are fed from a distribution header 
placed horizontally across the front wall just above the 
stoker. After traversing the front wall and arch these 
tubes are bent to form the several rows of the first 
evaporator bank. They are then carried up the mid- 
wall and are again bent to form the second evaporator 





bank, Fig. 6. Finally, they traverse the roof and dis- 


charge into the steam space of the drum. The total 
length of these tubes, which, like all the others in the 
boiler, are l}fin. O.D., is about 108ft. Some photographs 
reproduced with this article and on page 336 show stages 
in the erection of the boiler, and illustrate clearly the 
arrangement of the headers and tubes described. Steam 
is drawn off at each end of the drum and _ passes 
through a superheater of conventional design supplied 
by the Superheater Company, Ltd., and placed above the 
first evaporator bank. After passing the second evaporator 











boiler. The piping was supplied by Aiton and Co., Ltd. 
The duty to be performed is arduous on account 
of the pressure and temperature conditions. The water 
to be handled is practically at boiling point under a 
pressure of 815 lb. per square inch, and, if steam is not to 
separate out, reliance must be placed only on the effective 
head provided by the difference in level between the 
drum and the pump to feed the water into the suction 
eye. In the boiler under consideration the difference in 
level at about 25ft. is ample. Details of the design of the 
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FIG. 10—-ERECTION OF STOKER 


the flue gases are drawn through an economiser with two 
banks of the La Mont bent-tube type, Fig. 3, with gas 
and water flows in opposite directions, and are finally 
discharged by the induced draught fan into a large flue 
below floor level which was in existence before the boiler 
was built. 

The circulating pump, Fig. 4, is literally the heart of 
the boiler, for on its correct working the whole plant 
depends, and since the boiler was the first of its kind to 
be operated in this country it was considered advisable to 
obtain these units from a Continental firm which had had 





pump are not, unfortunately, available, but the umpeller 
is certainly of the single entry variety overhung on the 
end of the shaft and the gland is situated at its back. 
The gland, we were informed at the time of our visit, is 
water cooled and sealed with ordinary soft packing. There 
was remarkably little leakage from it. A long oil and 
water-cooled bearing is interposed between the pump and 
the driving motor or turbine. As it is essential that the 
circulation through the boiler shall be maintained, means 
are provided for bringing the standby pump automatically 
into action in the event of any failure of the electric 


considerable experience of the conditions to be met and| pump. The devices were designed and manufactured 
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FIG. 12—CIRCULATING PUMP AUTOMATIC CHANGE-OVER CONTROLS 


which had a number of pumps in successful operation 
abroad. There are, in fact, two pumps, both manufac- 
tured by K.S.B. Manufacturing Company, Ltd., one motor 
driven for normal use and the other steam turbine driven 
as a standby. Both are identical in design and of the 
centrifugal variety running at 1450 r._p.m. Each pump 
has sufficient capacity to provide a circulation factor of 
6-8 at maximum continuous rating, i.e., the water is 
circulated at the rate of 6-8 x 75,900 lb. per hour. The 
power absorbed is about 40 H.P. and a 60 H.P. electric 
motor is provided. They are situated on the firing floor 
at the right-hand side of the boiler and are shown together 
with the necessary piping in the side elevation of the 





Mont 


La 
Steam Generator, Ltd., and Imperial Chemical Industries, 
Ltd., and are operated by the difference of head across the 


by Hopkinsons, Ltd., in conjunction with 


pump at work. Should this head fall below a certain 
pre-determined value steam is at once admitted to the 
turbine and the standby pump comes into action. The 
arrangement of this change-over automatic control is 
shown diagrammatically in Fig. 12. It is operated by 
the mercury differential pressure relay which breaks 
electrical contacts should the difference of pressure across 
it fall below a predetermined value. In the steam pipe 
to the turbine driving the standby pump there is the 
unbalanced valve A. The pressure steam acts upon the 
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upper surface of the main valve B tending to hold it on 
its seat. Attached to the main valve there is a loose- 
fitting piston C around the periphery of which the steam 
can leak to reach the chamber above it. Normally, 
therefore, the steam acts equally on the upper and lower 
surfaces of this piston. 
the piston chamber provides an outlet to atmosphere 
which is normally closed by the valve D. This valve is 
held closed by a magnetic mechanism E against the 
action of a spring F. Consequently, should there be any 
failure of the electric current or should the differential 
relay operate to break the magnetic circuit, the spring F 
will cause the valve D to open. The pressure above the 
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FiG. 13—REGULATING NOZZLE 


piston C is immediately released with the result that the 
valve B lifts and steam is admitted to the turbine. The 
valve A is reset by hand. At the time of our visit the 
boiler was on full load and the circulating pump was 
very well up to its work. 

The arrangement of the piping to the circulating pumps 
is shown in the side elevation and its lay-out within 
the restricted space available involved a good deal of 
forethought, because if care was not taken such long 
large diameter pipes might cause the pumps to be severely 
stressed. Water is drawn off from the drum through 
ten pipes along its length—Fig. 2—to a header above the 
combustion chamber. Thence a 10in. pipe passes across 
the side of the boiler as shown in the side elevation and 
eventually branches to serve the two pumps. The dis- 
charges from the pumps run into a common main from 
which branches are taken off to the top and bottom of 
the header serving the horizontal combustion chamber 
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FIG. 1—-NEW ASSEMBLY DEPARTM 


tubes and to the horizontal header servirg the tubes at the 
front of the combustion chamber. There is a non-return 
valve immediately beyond the discharge flange of each 
pump and screw-down valves on the suction and dis- 
charge pipes for isolating each pump if necessary. All 
the pipes are, of course, heavily lagged. 

The amount of water passing through each tube of the 
boiler is subjected to regulation. At the entrance to each 
tube mouth in the distributor header there is inserted a 
nozzle of calculated size. A typical nozzle is shown by 
an accompanying engraving—Fig. 13. It is carried in a 
cartridge-like case, the walls of which are perforated with a 
large number of small holes which act as a strainer to 
prevent foreign matter entering and blocking the nozzle. 
Access to the nozzle is provided by a screwed plug. 

The whole of the forced and induced draught equipment 
was supplied by James Howden and Co., Ltd., and is 


A pipe from the upper side of 





of the ordinary design such as might be fitted to a con- 
ventional boiler. The fans are both situated side by side 





in the basement below the air heater. It is interesting to 
observe that the forced draught fan has a duct drawing 
air from a cowl head above the boiler and close beneath 
the roof. The warmth of the air drawn in at this point 
more than compensates for the slight increase in fan power 
required and the arrangement has the additional advan- 
tage that the upper part of the boiler-house is main- 
tained cooler than usual. The forced draught fan dis- 
charges through the air heater to the plenum chamber 
underneath the stoker. A secondary air fan draws heated 
air from that space and discharges it through nozzles 
situated in the lower front wall of the combustion chamber. 


placing a layer of riddlings on the grate beneath the coal 
and the fuel supply arrangements provide for it. It will 
be noted in the sectional drawing that there is a separate 
riddlings hopper. The adoption of this system made it 
possible to use preheated air at relatively high tempera- 
tures up to 220 deg. Cent. at peak loads. 
Tables on page 341 give particulars of the designed 
rformance of the boiler, the temperatures estimated to 
found in the various sections of the gas flow, and the 
dimensions of the grate and heating surfaces. The steam 
generated by the boiler after being utilised for power pro- 
duction is to a large extent used for process purposes and 
is not available as condensate for feed. The boiler is 
therefore running very largely on water from evaporators 
in another part of the works. Provision is, however, 
made for working the boiler on a large percentage of 
chemically purified water. The conditions of running 
are unusual in that the boiler may be on full load con- 
tinuously with very minor variations for eighty-four 
days at a stretch. It was required of the La Mont Com- 
pany that the boiler should not only meet these conditions, 
t that a teed performance at the end of thirty 
days should be fulfilled. At a later date, when the boiler 
has been in service for a sufficiently long period, we hope 
by the co-operation of La Mont Steam Generator, Ltd., 
and Imperial Chemical Industries, Ltd., to be able to 
publish some observations and figures of its performance. 








Extensions at an Electrical 
Instrument Works. 


CONSIDERABLE extensions at the electrical instrument 
works of Elliott Brothers (London), Ltd., of Lewisham, have 
been necessary during the last few years. In 1935 a cellulose 
spraying shop was erected, whilst increasing clerical work 
demanded extra office space, and a floor was added over 
the shipping departments for use by the sales staff and 
typists. At the beginning of last year a large Admiralty 
testing shop was opened in which there is a rolling table 
which approximately reproduces the rolling of a ship 
and serves for testing a load of apparatus weighing up to 
3 tons. 

The latest extension, known as block * Z,”’ shown in 
Fig. 1, has been built exclusively for the manufacture 
of measuring instruments, and with a floor area of over 
24,000 square feet is the largest extension so far made at 
the company’s Century Works. Provided throughout with 
air-conditioning equipment and a Benjamin lighting 
installation of the most modern kind, the new building is 
playing an important part in the manufacture of measuring 











The engineers at the works favour the practice of 





almost the entire area is covered with light benches, 
and there is a 6ft. gangway around the walls and down the 
centre. There are seventy benches averaging 28ft. long 
by 2ft. 3in. wide, and the arrangement of gangways 
enables operators to get to their benches without incon- 
venience to others. It also gives access to all the windows 
for cleaning without disturbing the work. Bunsen 
burners, &c., and electric heaters for soldering irons 
are provided on the benches. Current for the heaters is 
supplied by cables running in two long troughs in the 
floor, and each bench has a master switch for all its 
heaters. Gas is also supplied by two pipes buried in the 
concrete floor with T pieces to each bench, thus obviating 
supplies brought down from the roof. 

To simplify the drainage system the lavatories and 
cloakrooms have been constructed on the western side 
of the building, and have been arranged on the ground and 
first floors. All walls are of white glazed brick and all 
plumbing has been carried out in copper with screwed 
joints. The floors have gullies to enable them to be 
hosed and cleaned as rapidly as possible. 

The artificial lighting system has been carried out with 
care and special attention has been paid to the opera- 
tions that have to be performed. There are 122, 500- 
watt lamps with scientifically designed reflectors, giving 
a foot-candle illumination on the benches of 30/35 and 
a maximum of over 40. The total consumption is 61 kW, 
and the watts per square foot of floor space 3-5. 

In the north-west corner of the building is a gallery 
(Fig. 2) containing all circuit breakers, fuses, &c., for 
controlling the electric light and power supply to the 
building, thus concentrating the entire electrical equipment 
in one place, and leaving the walls free from long runs of 
cables, fuse boxes, &c. 

A “ Plenum ”’ heating system has been installed by the 
Sturtevant Engineering Company, Ltd., and the fan and 
steam heating unit are mounted on a gallery in the south- 
eastern corner of the building. All main air ducts are on 
a level with the building eaves with suitable downcoming 
ducts where required. The boiler-house is on the northern 
side of the building, and is large enough to accommodate 
a second boiler to provide the necessary steam when the 
extensions are completed. The boiler is equipped with an 
automatic stoker, automatic feed pump, &c., and the 
temperature in various parts of the building is indicated 
by an electrical distance thermometer made by Elliott 
Brothers. The chimney stack is 70ft. high. 

The variety of instruments manufactured has grown 
in relation to the works expansion, and instruments of 
all types ranging from miniature meters with 2in. dials to 
large power-house instruments with 36in. dials are now 
produced at the works. 








THE JOINT COMMITTEE ON MATERIALS AND 
THEIR TESTING. 


TuE Joint Committee draws attention to the publication 
of the reprints of the first general discussion held under 
its auspices in Manchester in October last. All the papers 
on Notched Bar Impact Testing then presented, with the 
report of the discussion and communications, are now 
available as excerpts from the “‘ Transactions’ of the 
Manchester Association of Engineers, which undertook 





responsibility for the publication as well as for the local 
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instruments for which there is now a greatly increased 
demand. The works canteen has also been extended 
across the river. Whereas the total number of workpeople 
employed at the original Century Works was between 
200 and 300, the number is now over 1200. 

As it stands, the new building, with its temporary 
southern wall, is approximately half the proposed ultimate 
size. The poor nature of the ground necessitated a large 
concrete raft capable of supporting the building in the 
event of the ground subsiding under any part of it. The 
building is composed of brick with an internal steel 
frame, with columns for supporting the north light roof, 
composed of corrugated unlined asbestos with an open 
slot and ridge protected by asbestos capping for carrying 
away stale air, &c. Apart from the north light roof, 
there is an area of no less than 2687 square feet of 
glass in the walls, giving excellent daylight illumination, 
which is assisted by aluminium paintwork in the building. 





As the shop is intended for small assembly work, 


FIG. 2—ELECTRICAL CONTROL EQUIPMENT 


arrangements. The titles of the four papers included in 
the reprints are as follows :— 
(1) ‘‘ Impact Testing from a Physical Standpoint,” 


by Professor R. V. Southwell, 
of Oxford. 

(2) ““Some Aspects of the Notched Bar Test,” by 
L. W. Schuster, M.A., British Engine and Boiler 
Insurance Company, Manchester. 

(3) “The Development and Present 


M.A., F.R.S., University 


Position of 


Continental Research on the Notched Bar Test,” by 
Dr. Ing. Max Moser, Friedr. Krupp A.G., Essen. 
(4) ‘* Discussion of the Impact Test,” by Capt. R. K. 


Haskell and H. C. Mann, U.S. Ordnance Department, 

-Watertown Arsenal. 

Copies (about 180 pp.) are available in stiff paper covers 
at the price of 3s. 6d. post free from the Secretary, Man- 
chester Association of Engineers, St. John-street Chambers, 
Deansgate, Manchester, 3. 
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A New Lubricating Pump. 


A MECHANICAL high-pressure lubricating pump, which 
embodies a number of new features has recently been 
introduced into this country by Progress Industries, Ltd., 
22, Ely-place, Holborn, E.C.i. The accompanying illus- 
trations show one of the firm’s six-delivery pipe units, 
which has a capacity of 3 pints and weighs 6 1b. Larger 
units are made with seven to eighteen and sixteen to 

















MULTI-DELIVERY OIL PUMP 


thirty-two delivery pipes, and with capacities for 10 pints 
of oil. 

The pump is worked by means of a ratchet coupled to 
the drive by an arm carrying a sliding adjustable coupling. 
From the ratchet the pump-driving shaft passes through 
into the body of the oil reservoir, on the bottom of which 
the pump is fitted. At the end of this shaft is fixed a 
double-slotted cam, the two slots of which are set to form 
a helix, and a connecting-rod coupling keyed to the 
shaft. A regulating block on the upper end of the con- 
necting-rod maintains it in a fixed position relatively to 
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SECTION OF PUMP 


the pwnp piston, but leaves the piston free to slide within 
it. The pump cylinder is integral with the valve plate, 
which has a number of hardened steel pins set round its 
upper surface. The pins on this plate mesh with the slots 
in the cam, which as it turns revolves the plate in unison 
with the strokes of the connecting-rod. The valve plate 
is held firmly on the valve body by means of a heavy 
spring which automatically takes up any wear. 

Around the base of the valve body are drilled a number 
of inlet holes, each of which corresponds to a delivery 
The upward movement of the pump piston 


pipe outlet. 





draws oil into the pump chamber through the inlet holes 
by way of a channel in the valve plate. As the oil is 
being drawn into the pump chamber, the valve plate is 
being turned by the cam, and eventually sharply closes 
and seals the inlet. With the progress of the turning 
movement, the channel in the valve plate brings the 
pump chamber into line with the hole leading to a delivery 
pipe in the valve body. At this position the piston 
descends and forces the oil out into the lubricating line. 
This series of movements is carried out in respect to each 
delivery pipe round the valve. The amount of oil forced 
out into the line is controlled by the length of the pump 
piston stroke, which is set by the adjustment screws 
round the plate fixed to the top of the piston. Each delivery 
pipe has its corresponding adjustment screw, and by the 





pulveriser is connected to the rotor shaft through a 
flexible coupling. 

A feature of the machine is the continuous lubrication 
of the rotor bearings. Combined drain and storage tanks 
are fitted, from which a plunger pump, driven from th 
rotor shaft, delivers oil to the feed supply tank above each 
bearing. The oil is filtered before entering the supply 
tanks and from them gravitates to the bearings throug) 
visible feed lubricators of the needle valve type. 

The working oil level in the bearings is adjustable, and 
is maintained at the required height by oil weirs fitted 
in the drain pipes to the sump. The bearing pedestals 
are air-cooled externally by fans mounted on the rotor 
shaft at the outer side of each housing. This form of 
cooling on the machine described is of particular advantage 

















PULVERISER FOR REDUCTION OF GYPSUM ROCK 


setting of each screw the amount of oil forced into each 
lubricating line can be set to fine limits. The plate carry- 
ing the setting screws, the piston, pump cylinder, and the 
upper valve plate are turned together by means of the 
piston guide which is keyed to the piston and slides in 
Hats in the sides of the cylinder wall. In this manner the 
turning movement of the cam on the pins brings each 
respective inlet and delivery into operation in sequence 
with the pump strokes. 

The method of adjustment enables the flow of oil to 
various parts of an engine or machine to be regulated 
from as little as one drop in six hours to any required 
limit. In setting the adjustment screws each turn repre- 
sents one drop of oil and the delivery can be made at any 
pressure from normal atmospheric to 5000 Ib. per square 
inch. The positive suction and delivery obtained with the 
pump enables the same amount of oil to be delivered at 
all times, irrespective of its viscosity. A drain plug is 
provided at the bottom of the oil reservoir, but we are 
informed that any sludge or dirt in the oil must reach an 
appreciable height before it begins to pass into the oil line. 
Where it is required to use two different kinds of oil on the 
same engine, the same lubricator can be adapted by par- 
titioning off part of the reservoir and filling either side 
with its respective lubricant. We are informed that one 
of these lubricators fitted with thirty-two pipes was 
installed at Bergen on an 800 H.P. engine, and the oil 
consumption has been reduced from 0-7 litres per hour to 
0-18 litres per hour. 








A Swing Hammer Gypsum 
Pulveriser. 


A SwinG hammer pulveriser for the reduction of gypsum 
rock to a fine powder has recently been installed in the 
new Glasgow factory of Gyproc Products, Ltd., by British 
Jeffrey-Diamond, Ltd. 

The pulveriser, which is a 36in. by 36in. type machine, 
is fed with rock up to 5in. in size, and reduces it in one 
operation to a product, of which 60 to 70 per cent. passes 
100 British Standard mesh. The capacity of the machine 
is 12 tons per hour. In genera! arrangement the pulveriser 
is a standard machine, having cast iron and mild steel 
frames and a hinged breaker plate assembled together 
to form an enclosure in which the rotor carrying the 
pulverising hammers revolves. A metal trap forming 
part of the rear framework effectively removes tramp iron 
and other extraneous materials that may be fed in with 
the rock, and avoids the delay of stopping the machine. 
The rotor is built up of discs keyed on to a nickel steel 
shaft, with the hammers on pins threaded through the 
dises, and the complete assembly is carefully balanced for 
smooth running. The rotor end discs are flanged to form 
a seal with the side frames and to protect the hammer pin 
nuts. 

All hammers have four wearing faces, and can be easily 
turned or renewed when required, whilst the adjustment 
provided by the breaker plate enables wear on the hammers 
to be taken up to maintain a uniform product of the 
required size. The setting of the breaker plate may be 
altered whilst the machine is running. Screen bars of a 
special type minimise choking and allow a quick release 
of the erushed material. To resist wear, the machine is 
lined throughout with renewable chrome alloy white iron 
liners. A 90 H.P. slip-ring motor used to drive the 





as the feed rock has a temperature of approximately 
200 deg. Fah., having been passed first through a rotary 
dryer to remove all moisture. In addition to this standard 
arrangement of air cooling for the bearings, special pre 
cautions have been taken against radiated heat from the 
machine rotor and frame to the oil circulating system. 

The company’s swing hammer pulverisers have been 
supplied previously as primary crushers for reducing 
gypsum rock to a product of approximately i}in., but the 
machine described above and the one at the Rochester 
plant of Gyproc Products, Ltd., are the only ones of this 
make yet installed for reducing gypsum rock to a powder 
like form in one operation. 








Tests rok Grass Driers.—lIt is officially announce: 
by the Agricultural Research Council that a grant has 
been made to the Royal Technical College, Glasgow, with 
which to purchase the necessary scientific equipment, 
to enable the College to undertake the testing of grass- 
drying plants in any part of Great Britain. It is also the 
intention of the College to undertake fundamental 
research work in connection with grass and crop drying, 
and for this special purpose another grant has been made 
by the Research Council. The College is now prepared 
to report upon designs of grass-drying plants, to mak: 
complete investigations, to undertake plant performance 
tests, and to make in approved cases special investiga 
tions. The conditions and regulations with regard to 
the carrying out of these tests have now been drawn up.* 
and those interested in this work may obtain copies from 
Professor William Kerr, of the Department of Civil and 
Mechanical Engineering and Applied Mechanics, at the 
Royal Technical College, Glasgow, C.1, to whom al! 
communications should be addressed. 


TIN-PLATE MERCHANTS’ AssociaTion.—The first genera! 
meeting of the Tin-plate Merchants’ Association, which 
was formed in November, 1937, to aftiliate to the Federa- 
tion of Iron and Steel Merchants, was held at the offices 
of the London Iron and Steel Exchange, 28, Essex-street. 
Strand, London, W.C.2, on March 18th. Amongst the 
firms represented were the following :—Edwin Handley 
and Sons, Ltd., Birmingham; Everitt and Co., Ltd., 
Liverpool; Chas. G. Biggs and Co., Ltd., Swansea ; 
R. 8. Griffiths, Ltd., Neath, Glam.; Canning Tin-plate 
and Iron Company, Ltd., Liverpool; Norton Owen and 
Co., London; Fenton and Co., London; Bradley and 
Burch, London ; South Wales Tin-plate Corporation, Ltd.. 
London; E. Lloyd and Co., London; the Briton Ferry 
Steel and Tin-plate Agency, Limited, London; W. FE. 
Hughes and Co., Ltd., London; Henry J. Sayer, Bir 
mingham. Mr. Thomas Barlow (the Canning Tin-plate 
and Iron Company, Ltd.), presided. The meeting con- 
sidered the draft rules and regulations, and on the pro 
posal of Mr. A. H. Sayer (Henry J. Sayer), seconded by 
Mr. G. E. Lewis (Everitt and Co., Ltd.), they were adopted. 
The Committee which had been responsible for the organi- 
sation of the Association—consisting of Messrs. Thomas 
Barlow, W. T. Lane (Chas. G. Biggs and Co., Ltd.), H. C. 
Hindom (E. Lloyd and Co.), Noel Dore (Brooker Dore 
and Co.), Ronald G. Horton (Edwin Handley and Sons, 
Ltd.), and J. H. Cummings (the Briton Ferry Steel and 
Tin-plate Agency, Ltd.)—was elected as the Committee of 
the Association, on the proposal of Mr. J. Smart (Bradley 
and Burch), seconded by Mr. A. H. Sayer. 
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Books for the Parsons Memorial 
Library. 


THe Parsons Memorial Library in London House, 
Guilford-street, is already in use by the students of London 
University who are quartered in the buildings. Now that 
it is fairly well furnished the qualities of the room, with 
its oak panelling and shelves, its ceiling decorated with 
the arms of the great engineering and technical institu- 
tions, and its bust of Charles Parsons, by Gillick, are more 
easily appreciated than they were on the occasion of the 
opening by Queen Mary on Friday, December 3rd, 1937. 

The shelves are beginning to fill up, but there are 
naturally still many gaps, for there is no endowment for 
the purchase of books. In view of the association that 
exists between London University and London House, the 
Library has to be very diverse in character and only 
limited space is available for engineering works. Hence, 
it is felt by the Librarian that it will be impossible to 
include engineering text-books which naturally change 
rapidly as developments take place. But there is a more 
limited field in which an admirable, useful, and instructive 
collection could be made. That field is the history of 
the technical sciences and the biographies of the great 
leaders. The Library would be very grateful for gifts 
of books in this field, and as there must be in the families 
of engineers a great many copies of volumes of the kind 
which could be well spared we append a short list of works 
to indicate the kind that is required. 

It is perhaps unnecessary to point out that since the 
Library cannot accommodate duplicates it would be a 
kindness to the Librarian if a list of the works available 
were sent to him in the first place. His address is Capt. 
Drummond, London House, Guilford-street, London, 
W.C. 1. 


The following is the short typical list referred to above : 


Lives. 

A set of Smiles “ Lives of The Engineers.” 
Life of Silvanus Thompson. 

Richard Trevithick. 

Edison. 

James Watt. 

Yarrow. 

4 Crompton (Autobiography). 

Lord Rayleigh. 

Sir William White. 

William Denny. 

Ferranti. 





Life of Lord Kelvin. 
Faraday. 
Telford. 
Fulton. 
Ericsson . 
Boulton. 
Rennie. 
Hackworth. 
Brunel. 
Westinghouse. 


Collected Papers and Memoirs. 


Dewar’s. 

Ewing, ** Engineer’s Outlook.”’ 

Fleming, ‘‘ Memories.”’ 

Thomson, J. J., ‘** Recollections.” 
History. 

Pioneers of Science (Lodge). 

History of Invention (Galloway). 

The Severn Tunnel. 

Histories of Railways. 

Histories of Ships. 

Mechanical Inventions of Leonardo da Vinci (Hart). 


We could double or treble this list with ease, and offer 
it only as an indication of the kind of works desired. 
It has been thought unnecessary to give the names of 
authors and publishers at this stage. 








Canal Locks and Other Lifting 
Devices in Inland Navigation.* 


Locks have the great advantage of simplicity and 
cheapness, the latter applying, however, more especially 
to working costs. They do not ordinarily require any 
machinery or auxiliary power, with consequent attend- 
ance and supervision, and by their use canals can be made 
to follow any desired route, the total rise or fall being taken 
in steps at varying intervals to suit the local ground 
levels. On the other hand, they use considerably more 
water, and the time taken to pass through a flight of 
locks is also greater, as a rule, than that taken in a single 





* Summary of a paper read before The Junior Institution of 
Engineers (Incorporated) by Mr. D. G. MeGarey, A.M.I.C.E., 
on March 11th. 





lift, and depends on the number of locks rather than on 
the overall length of the flight. These disadvantages 
ean, however, be minimised when necessary by auxiliary 
devices. Lifts have the advantage of economising both 
in time and water, but are expensive and more liable to 
mechanical defects, and stoppages for repairs or on account 
of a sudden breakdown may completely disorganise the 
flow of traffic. In general lifts can only be considered 
to be economical where considerable changes of level 
occur within a short distance and where traffic is sufficiently 
heavy to pay for the higher working costs. The chief 
objects of modern lock design are to enable quick passages 
to be made and to effect economy of water. These two 
objectives are to some extent antagonistic, and a decision 
must be made in most cases as to their relative import- 
ance, so that in situations which may be similar topo- 
graphically different traffic or water supply conditions 
may result in different types of lock being employed. 
There are, in both of these considerations, two aspects 
of design to be dealt with; first, what may be termed 
the ‘group design’”’ of a series or flight of locks, by 
which is meant the choice of a suitable rise for the locks, 
their distance apart, whether duplicate locks will be 
required, the advisability of staircase flights, and so on. 

Traffic considerations alone would suggest the use of few 
locks of large rise rather than the reverse; operating 
times are not greatly increased with deeper locks, so 
that the fewer there are the quicker the flight may be 
surmounted. On the other hand, more water is consumed 
at each locking operation and no saving is possible on 
account of the smaller number as in any case the water 
used at the top lock of a flight is available for working 
the remainder in turn. Where water supplies are poor, 
it is economical to employ a greater number of locks 
of comparatively small rise. Where: larger rises are 
necessary, however, a certain saving in water can be 
made if required by careful regulation of the traffic ; 
for example, if uphill and downhill boats are made to 
pass alternately two passages can take place at each 
complete locking, whereas with random traffic the occur- 
rence of two or more uphill passages in succession is 
quite possible and entails the consumption of a full lock 
of water for each boat. For the same reason, in the case 
of barge locks, narrow boats would not be admitted 
singly, but would be made to wait until another going 
in the same direction arrived, so that the pair might be 
lifted or lowered together at one operation. In practice, 
such regulation of locking operations can save a consider- 
able amount of water, possibly up to 30 or 35 per cent.; 
but it has an adverse effect, of course, on the journey 
times of the individual boats. 
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Aircraft Efficiencies.* 
By N. A. V. PIERCY, D.Se., M.I. Mech. E.+ 


Comparative Efficiencies of Lifting Systems at Small Full 
Scale.—A natural consequence of more efficient aircraft 
has been to direct closer attention to the lifting and pro- 
pulsive systems. In the modern aeroplane these alone 
account for 70 per cent. of the power delivered by the 
engine. ‘The three lifting systems which have become 
firmly established will now be compared, namely, the gas 
bag method as used in airships, the fixed wings of aero- 
planes and flying boats, and the rotors of autogyros. 
For different reasons, the first and last have not yet 
reached as advanced a stage of development as have wings. 
Another difficulty arising is that the best extant examples 
would show great variations in size and speed. Data are 
not available for large or fast autogyros, and it is there- 
fore most suitable at this stage to select for comparison 
a very small airship envelope and the wing of a slow 
aeroplane. 

The criterion of efficiency adopted in this section is the 
practical quantity 
_ Net lift (tons) x m.p.h. 


‘Brake horse-power (1) 





the force being the gross lift less the dead weight, and the 
brake horse-power that required to maintain the speed 
in level flight. The mixture of units will be condoned, it 
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Fic. 1—Net Efficiencies of Various Lifting Systems at Small 
Scale. 


is hoped, in view of the clear idea conveyed ; since drag 
is equal to airserew thrust in level flight, formula (1) is 
easily reduced to 

y= 0- 1674 pry e wtihiern is (2) 
where np is the efficiency of propulsion and ry the non- 
dimensional ratio of the net lift to the drag. 

An airscrew efficiency of 81 per cent. is assumed for the 
autogyro and aeroplane, and 83 per cent. in the case of the 
airship. The envelope weight is taken from an interesting 
recent craft (Fritsche, 1929), with metal skin, of 5} tons 
gross lift. A heavier-than-air craft sacrifices nearly twice 
as much lift in undercarriage weight as an airship does in 
ballast ; moreover, it implies other body weights, which 
are included in an airship hull. To allow for these differ- 
ences, the deadweight of the hull is reduced for purposes 
of comparison by 5 per cent. The wing selected is so 
lightly loaded, in order to limit disparity in minimum flying 
speed as compared with the autogyro, that it would not 
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a. Ideal propeller. 
6. Hypothetical grading giving about 1 per cent. less efficiency. 
c. Typical grading of practical airscrews. 


Fic. 2—Thrust Gradings. 


in practice be fitted with a landing flap, but this fitment is 
included for the sake of uniformity. Other data used in 
computation are as follows :— 


Hull.—Fineness (length/maximum diameter), 3; dis- 
placement, 202,200 cubic feet; gas, helium; actual 
deadweight, including double ballonets, but excluding 
fins, 5400 lb. 

Wing.—Thickness ratio (mean thickness of section/ 
mean chord), 0-15; aspect ratio (span/mean chord), 
6; half-tapered plan form and full cantilever con- 





Paper read on 


* The Institution of Mechanical Engineers. 
Friday, March 18th, 1938. 


+ Consulting Engineer. 





struction; wing loading (gross lift/product of span 

and mean chord), 12-8 lb. per square foot ; deadweight, 

16 per cent. of gross lift. 

Rotor.—Dise loading (gross lift/area swept by rotor), 
2$1b. per square foot ; maximum ratio of gross lift to 
drag, including boss, 8}; deadweight, 8 per cent. of 
gross lift. 

The three curves of efficiency plotted against speed, 
Fig. 1, show striking differences which change of data 
would modify only in degree. 

The rotor is unique in attaining maximum efficiency at 
top speed, or thereabouts, the value being restricted by the 
drag of the exposed boss, the flapping or feathering of the 
blades, and the need to induce auto-rotation at a suit- 
able top speed. I+ should be remarked here that the 
rotative wing, whether of windmill or helicopter type, 
would still fulfil a very useful function in aeronautics were 
its efficiency less, whilst technical developments in progress 
may well materially increase its efficiency. 

A preliminary explanation of the contrast between the 
airship hull and the wing is as follows :—In both, the drag 
becomes largely frictional at the higher speeds and depends 
primarily on wetted surface. As speeds decrease, this 
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Ideal efficiencies relative to that of elliptic loading (E) are 
marked in brackets. 


Fic. 3—Various Theoretical Lift Distributions of Wings. 


remains true of the hull, whilst the wing, on the other 
hand, has to pay more and more for dynamic lift, so that 
eventually efficiency falls to a low value. A wing owes its 
advantage at small size and high speeds chiefly to the 
lesser extent of wetted surface and a lighter deadweight. 
But with increase in size, the hull, for obvious geometrical 
reasons, becomes better off in both respects, and there is 
some difficulty in maintaining the wing’s superiority. 
On the other hand, the reasonable expectation of maxi- 
mum size for flying boats has increased about eight times 
during the past twenty-five years, and to a lesser extent 
for aeroplanes only on account of the poor landing grounds 
that are still prevalent. These matters are discussed more 
adequately in ensuing sections. 

Comparison Between Ideal Propulsion and Ideal Wing 
Lift-—Engine power is absorbed by wings in several 
different ways. One of these will now be described in 
comparison with a corresponding loss which occurs in the 
case of propellers, whose theory is more familiar to many 
engineers. 

Rankine and Froude in a well-known investigation estab- 
lished an ideal efficiency of propulsion, the loss considered 
being restricted to the kinetic energy generated in the jet 
of fluid whose momentum is increased in order to obtain 
thrust as reaction. On the same basis, difference occurring 
only in mechanism, the Lanchester- Prandtl theory describes 
an ideal efficiency for wing lift, the work done accounting 
for a continuous production of kinetic energy in the atmo- 
sphere flown through. Both actions on the fluid engaged 
—that of the propeller in producing thrust and that of the 
wing in maintaining lift—are regarded as impulsive, 
effects of viscosity being ignored. 

In seeking maximum possible efficiency in this sense 
under given conditions, both theories satisfy a principle 
(Piercy, 1937), which may find a still wider application 
in engineering. An impulsive action is most efficient when, 
no matter what the initial conditions, the velocities finally 
produced at the points of application of the impulses 
are everywhere the same. This principle finds expression 
in the first item of Table I, where some outstanding results 
of the two theories are compared. 


TaBLE I.—Ideal Efficiencies. 
Propulsion. | Wing lift. 











1 For maximum efficiency under given conditions the impressed 
velocity must be : 


Uniform over the actuator Constant along the span of 
disc the wing 
2 To secure this we must have : 
Thrust uniformly distributed Lift elliptically distributed 


along the span (uniform 
lift is inefficient) 
3 Efficiency is improved by increasing :— 

Diameter for given thrust Span for given lift 


over the dise 


4 Efficiency increases with speed :— 
For given thrust For given lift 


Both for practical propellers and wings, condi- 
tions 1 and 2 are impossible of attainment, but in neither 
case is appreciable departure from the optimum condition 
heavily penalised. 

Fig. 2 shows at a the radial loading of a propeller accord- 
ing to condition 2 of Table I. For 1000 lb. thrust spread 
uniformly over a 10ft. diameter disc the ideal efficiency is 
just over 93 per cent. at 125 m.p.h. Redistributing this 
thrust as at b reduces efficiency, at the same speed, only 
to 92 per cent. A practical loading is shown at c. 

Conditions are rather more stringent for wings. Fig. 3 
compares the theoretical span-wise distribution of lift 


for R a rectangular wing, H a half-tapered wing, and F a 
fully tapered wing, with E the elliptic ideal. The ideal 
efficiencies marked are comparative, elliptic loading 
being ascribed the value unity, and apply to aspect 
ratio 6 (Glauert, 1930). That appropriate to uniform lift 
must be inferred from experiment, and the figure given is 
deduced from the author’s tests of some years ago (Piercy, 
1923) at a small model scale. 

Turning to condition. 3 of Table I, the gain in aero- 
dynamic efficiency by ing airscrews lightly is offset 
by increase in their weight and in that of the gearing 
required to keep tip speeds below the speed of sound ; 
also, diameter is often limited by ground or wave clear- 
ance. Some advantage can, however, be secured on air- 
ships, as was allowed in Fig. 1. Loading autogyro rotors 
lightly increases efficiency but limits forward speed. Light 
span loading of wings is prohibited by structural weight, 
in view of the need to avoid external bracing. 

Tip Losses.—The conditions of flow envisaged in the 
foregoing theories are not physically feasible towards the 
edge of an actuator disc or the tip of a wing, and addi- 
tional losses arise which are appreciable for a propeller 
having few blades or for a wing carrying a heavy load at 
a moderate speed. These losses are associated with the 
production of vorticity by viscosity, but they are, never- 
theless, largely kinetic. Towards the tips the field of flow 
differs considerably from that previously supposed, and 
thrust or lift are produced there inefficiently. 

Fig. 4 illustrates a modification of lift distribution which 
occurs in practice. The little peak arises from a localised 
region of low pressure, caused by a whirling of the air, 
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Fic. 4— Modification of Lift Distribution in Practice. 


resulting from a knuckle of accumulated vorticity which 
closely approaches this part of the wing surface. Theory 
has demanded that the air generate such high local 
velocities that viscosity has got quickly to work and made 
the air form a vortex close behind the wing tip. Such 
vortices have often been observed (Piercy, 1923) in this 
position, as thick as a pencil in the case of a small aerofoil 
and turning at perhaps 5000 r.p.m. The local lift is 
expensively produced, and it might be advisable to rid 
certain wings, namely, those carrying a heavy load at 
low speed, of this feature. The problem is difficult, how- 
ever, and shaping with extraordinary care would be 
required, affecting the cost of production. 

The presence of wing-tip vortices means that part of 
the lift is uniformly distributed in spite of the wing 
having been designed for another grading. Tests at a 
small model scale suggests that about one-half of the lift 
may be so changed. This result needs further investiga- 
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Fic. 5—Skin Friction Round the Upper Surface of an Aerofoil 
Near the Nose. 


tion at a larger model scale, or in flight, but is adopted in 
default of more reliable information. Reference to Fig. 3 
then shows a decrease of efficiency of 7 per cent. 

Propellers having few blades are seriously affected by 
end losses which occur apart from the phenomenon just 
described. On this account a two-bladed airscrew may be 
expected to lose 4 per cent. in ideal efficiency. But low- 
pressure points should occur near tips for the same reason 
as with wings, and in the case of hydraulic machines they 
explain the local cavitation which sometimes gives rise 
to erosion troubles. 

The above losses are quite different, of course, from those 
incurred by airscrews having very high tip speeds, owing 
to the compressibility of the fluid, which may amount in 
a bad case to 20 per cent. But interesting experiments 
at the Royal Aircraft Establishment (Douglas, 1936), 
have shown that the use of thin and carefully shaped 
sections towards tips whose speeds closely approach that 
of sound reduces loss in efficiency to a remarkable extent. 





Skin Friction and Form Losses.—Viscosity and the 
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inability of a fluid to slip over a surface with which it is in 
contact, waste power through skin friction, and an addi- 
tional resistance known as ‘“‘ form drag.’’ The position 
in regard to these will now be described briefly. 

A smooth flat plate moving tangentially experiences, of 
course, Only skin friction. This case of drag has been 
investigated closely and semi-empirical formule exist 
which enable predictions to be made with accuracy. 

Having no alternative, we apply these formule directly 
to the problem of calculating the total skin friction round 
the curved contours of wings, airship hulls, airscrew blades, 
engine nacelles, fins, &c, Numerous uncertainties are 
involved in the step. For example, in the case of parallel 
streamline flow, such as may occur through a wide pipe 
containing a narrow central core, the skin friction along 
a round core is approximately 25 per cent. greater than 
that along a flat one of equal contour, and a corresponding 
increase has been observed in the case of turbulent flow. 
Again, some experiments suggest that the inception of 
turbulence within the boundary layers of bodies of revolu- 
tion, such as airship envelopes, is delayed until conditions 
representing larger Reynolds numbers are reached than 
for flat plates. Furthermore, experiment and theory 
are by no means in agreement regarding the skin friction 
round the noses of flat bodies, such as wings. Fig. 5 illus- 
trates this discrepancy. The predicted values are exces- 
sive for known reasons, and theoretical corrections are 
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Distance between wing contour and enveloping curve is 
proportional to mean gmplitude of velocity fluctuations close 
to the surface. 

Fic. 6—-Unsteadiness of Flow Past Aerofoil in Wind 
Tunnel. 


in view, but these scarcely promise to effect agreement 
with the much lower values measured. It is not easy to 
avoid error in the delicate experiments (Fage and Falkner, 
1930) recorded. On the other hand, theory may possibly 
be deficient in taking no account of the fact that the front 
stagnation point of the wing section is a centre of weak 
turbulence or eddying; the unsteadiness found there at 
small seale (Piercy and Richardson, 1928) in rather tur- 
bulent wind tunnels, Fig. 6, will be much less pronounced 
for full-scale flight through a non-turbulent atmosphere, 
but the region remains one of inherent instability (Piercy 
and Richardson, 1930). All things considered therefore, 
it is rather remarkable that the flat plate formule 
can be applied so freely. Experience shows, however, 
that results obtained in this way are very plausible, and 
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that corrections which further developments will doubtless 
introduce should not be great. 

Considering now form drag, it is an outstanding mis- 
fortune in aerodynamics that neither theory nor correlated 
experiment have enabled even approximate predictions 
to be made. The large resistance of a normal plate is, of 
course, entirely form drag, skin friction being unable to 
contribute to it, but even with circular cylinders 94 per 
cent. of the drag is so constituted at some Reynolds 
numbers. In aeronautics, form drag is associated chiefly 
with a “ breakaway ”’ of the flow from the back part of a 
convex streamline contour. Prandtl’s explanation will be 
familiar: fluid moving close to the contour within the 
boundary layer, having to do work against tractions, 
eventually finds itself with insufficient kinetic energy to 
proceed further against a rising pressure gradient, and so 
turns back. Vorticity accumulates in a wholesale manner 
and streams into and widens the wake. The violent 
velocity fluctuations towards the back of the upper surface 
of the aerofoil in Fig. 6 indicate the process at work at 
small scale. Experiments are understood to be proceeding 
with a view to pumping away the infected fluid which 
impedes the flow. Meanwhile, Fig. 7 has been prepared 
from National Physical Laboratory experiments (Fage, 
Falkner, and Walker, 1929) on carefully shaped wings of 
symmetrical sections at zero incidence and a Reynolds 
number of 10° (specified as usual on chord). The average 
thickness ratio of cantilever wings may be taken as 0-15, 
for which in these tests form drag amounted to nearly one- 
third of the skin friction. By how much does this form 
drag decrease, if at all, in the further passage to full scale ? 
This question preoccupies designers of new craft, and it is 
hoped that guiding information may soon be forthcoming* 
from national wind tunnels—theory promises little hope 
of an answer for some time to come. Form drag is much 
Jess for airships of best aerodynamic shapes, and may 
amount only to some 8 per cent. (Lyon, 1934) of the skin 
friction at a Reynolds number of 3 x 10°. 

(To be continued.) 








LEVEL CROSSINGS IN QUEBEC.—The Provincial Govern- 
ment of Quebec intends to abolish all level crossings over 
railways. Eighteen were dispensed with last year, and 
work is in hand on fifteen. 





* In a paper read recently to the Royal Aeronautical Society, 
Mr. E. F.-Relf was able to refer to researches in hand at the 
National Physical Laboratory and the Royal Aircraft Establish - 
ment in this connection. 





The Beama Repott. 


A NEw high level of demand in the home market for 
electricity and electrical goods is recorded in the report 
of the Council of the British Electrical and Allied Manu- 
facturers’ Association for the year 1937. Despite the 
strained international situation and formidable trade 
barriers, productive capacity in practically every branch 
of electrical manufaeture was actively employed. The 
place taken by electrical manufacture is probably higher 
to-day than in 1935, the latest year for which official 
figures are available, when it was fifth in magnitude of 
net output. Employment reached the highest point in 
the history of the industry. The number of insured 
workers is now over 330,000, and since the world slump of 
1929 the electrical manufacturing and contracting 
industries have absorbed nearly 140,000 workpeople. 
As one of the key industries in the national economy, 
the number of persons whose welfare is directly bound up 
with its prosperity exceeds one million, and a serious 
responsibility therefore lies on electrical manufacturers 
to maintain the industry at its highest pitch of efficiency. 

Exports have risen by 22 per cent. to over £18 million, 
the highest figure since 1929. The greatest advance in 
electrical machinery exports was in motors and switch- 
gear. In other goods exports of cables other than rubber- 
insulated cables advanced nearly 65 per cent. Pur- 
chases by foreign countries increased from £4,198,210 in 
1936 to £4,802,596 in 1937, but the Empire was, as usual, 
the greatest export market. Nearly 74 per cent. of the 
total exports were consigned to Empire countries com- 
pared with 72 per cent. in the previous year. The ratio 
of electrical imports to exports remains high. It is now 
over 26 per cent. and it is an anomalous situation that 
the United Kingdom, the second greatest electrical 
exporting nation in the world, should also be the seeond 
greatest electrical importer. Subsidised foreign competi- 
tion makes the maintenance of a reasonable standard 
of living in the industry difficult. Electrical imports 
as a whole increased by 15 per cent. during the year, 
and there was a rise of 30 per cent. im electrical machinery 
imports. 

Fluctuations in the prices of raw materials of electrical 
manufacture reached an amplitude seldom experienced 
in the course of any one year. In the early part of the 
year they were the cause of considerable uncertainty 
and of higher production costs. Taking 1932 as 100, 
the price levels in January and December, 1937, respec- 
tively, were, for electrolytic copper, 156-9 and 122; 
for English lead, 214-7 and 130-8; for wrought iron, 
107 and 134-9; for steel, 127-4 and 162-5; and for coal, 
111-5 and 145-2. Both as regards the prices of raw 
materials and the placing of new orders, especially for 
heavy plant, the electrical manufacturing industry is 
subject to fluctuations which make economic operation 
exceptionally difficult. While it may not be possible, 
the report points out, to eliminate raw material price 
fluctuations, it should be feasible to obtain a more even 
flow of new orders than has been customary in the past, 
and if this were done, the improvement in the load factor 
of the industry as a whole and its consequent economic 
operation must result in a definite saving to the nation. 

Arising out of the persistent increases in the prices of 
raw materials, the Beama Council considered the question 
of instructing members to use a price adjustment clause 
in all contracts. From discussions which ensued it 
appeared, however, that in a number of cases such a clause 
would be unworkable, and several members, recalling past 
difficulties arising from the use of such a clause, felt that 
its adoption might work to their disadvantage. After 
examining the position the Council finally drew up a 
clause which was submitted to all sections, with a recom- 
mendation that it would be used in any contract in which 
the members were unanimously of opinion that losses 
might be incurred unless it was adopted. 

In dealing with the Electricity (Distribution) Bill, 
the report explains that when early in the year it became 
known that the Ministry of Transport had under considera- 
tion a Bill based on the McGowan Committee’s report, 
meetings of the chief representative manufacturing and 
contracting associations were called, and after co-ordinat- 
ing their views with those of the Beama Council as to the 
representations to be made, opened communication with 
the Ministry, both verbally and by letter. Those repre- 
sentations emphasised the absolute national necessity 
of visualising the whole industry—supply, manufacture, 
contracting, and wholesaling—as working harmoniously 
together with the common object of providing better 
service to the public, and the danger, nationally speaking, 
of disturbing that harmony by revolutionary changes. 
Emphasis was laid on the danger of granting manufactur- 
ing powers to any new compulsory amalgamation of 
undertakings, and attention was drawn to the dislocation 
which would occur if the placing of orders was concentrated 
in the hands of a limited number of such amalgamations 
as against the existing conditions in which, owing to the 
large number of purchasers, business is divided fairly 
equally between manufacturers. 

The only trade agreement concluded in 1937 was that 
with Canada referred to in the 1936 report. It was sub- 
sequently ratified by the Finance Act of 1937, and came 
into effect on September Ist of that year. It remains 
in force until August 20th, 1940. 

Pending the making of new agreements with Australia, 
New Zealand, and India, to take the place of the Ottawa 
agreements of 1932, the latter has been extended and is 
still in force. Negotiations for new agreements with all 
these three countries were initiated in 1936 and the views 
of the Beama Council are before H.M. Government. 
Discussions with India and Australia are expected to be 
re-opened during the present year. Preliminary dis- 
cussions are also taking place between the home Govern- 
ment and the Government of the Union of South Africa, 
which is the leading purchaser of British electrical manu- 
facturers, and the industry continues to maintain its 
relative position in that market. 

During the year H.M. Government and that of U.S.A. 
were engaged in exploratory discussions towards finding a 
basis for an Anglo-U.S.A. trade agreement. In due course 
the Beama was officially advised of the intention of H.M. 
Government to proceed with the negotiations and the 
views of the Association were invited regarding concessions 





on electrical machinery and apparatus which might be 
sought from the United States. An announcement was 
also publicly made by the President of the Board of Trade 
that in accordance with the practice of the Government in 
trade negotiations it was not intended to communicate to 
trade interests in this country the list of commodities in 
respect of which concessions were being sought by the 
U.S.A. 

In view of the effect which these negotiations might 
have on the British electrical industry, the position was 
exhaustively examined by the Association and a memo- 
randum was submitted to H.M. Government setting out 
the Association’s views. Primarily the memorandum was 
concerned with any reduction or stabilisation of the 
existing level of U.S. tariffs on electrical goods would have 
on the home industry. The matter is still under discussion. 

In September of 1937 the Ministry of Transport issued 
a report on street lighting. Some time previously the 
Beama and Elma had submitted to the Ministry of Trans- 
port a memoranda on the subject prepared by a joint com- 
mittee. The memorandum made a number of recom- 
mendations and drew attention to the new principles on 
street lighting developed by leading members of the 
Association and made possible by the introduction of the 
electric discharge lamp. This joint committee also gave 
evidence before the Departmental Committee on Street 
Lighting. Recommendations given in the Ministry’s 
Report are in accord with the joint committee’s suggestions 
and it is believed that the Report will greatly assist more 
extensive street lighting on modern lines by making use of 
the most up-to-date lamps and methods of applying them. 
At present the number of electric discharge lamps in use 
in this country for street lighting is greater than the total 
number employed in all other countries. 

During the year the Beama Standardisation Committee 
dealt with a wide variety of subjects put forward by the 
technical committees of the sections and by special com- 
mittees for particular purposes. Among the subjects 
dealt with were dynamos and motors, internal com- 
bustion engines, impulse voltage tests, mercury arc 
rectifier equipment, switchgear, fuses, transformers, 
instruments and meters and radio interference. Consider- 
able advances in the knowledge of circuit breaking resulting 
from research and development work carried out in 
members’ short-circuit testing stations are reflected in the 
revised specification B.S.S. 116 on oil circuit breakers, oil 
switches, and oil isolating switches for A.C. circuits, 
published during October, 1937. Short-circuit ratings can 
now be assigned on the results of actual short-circuit 
performance tests. The completion of this important 
revised specification has enabled the Switchgear Technical 
Committee to devote more time to the preparation of 
proposals for a specification for low-voltage power supply 
circuit breakers and has emphasised the necessity, under 
modern conditions, for the careful selection of the correct 
rating for and the adequate rating of switchgear for 
medium and low as well as for high-tension installations. 








Headway Recorder for Omnibuses. 


THE maintenance of equal headway between public 
service vehicles on the congested routes of large cities 
has always presented a difficult problem. Although in 
the case of tramways and trolleybuses, various types of 
headway recorders have proved very successful, the 
fact that a motor bus has no definite point of contact 
with any apparatus, such as a running rail or overhead 
conductor, has hitherto rendered it impossible to apply 
a recorder of the usual type to these vehicles. At the same 
time, it is particularly desirable to ensure even headway 
on omnibus routes if a good service is to be maintained 
and economic running obtained. This renders the induc- 
tional headway recorder experimentally installed by the 
London Passenger Transport Board at the Victoria 
omnibus station of particular interest. 

Divided into two main portions, the apparatus consists 
of portable transmitters which are mounted on the omni- 
buses, and of a pick-up coil, amplifiers, and a clock- 
operated headway recorder placed at the point at which 
it is desired to observe the running of the vehicles. The 
interaction between transmitters and receiver is obtained 
by. electric induction. 

The omnibus transmitter unit, one of which is fitted to 
each bus, takes the form of a tuned-reed buzzer and a 
small transformer, both supplied with current from the 
12-volt bus battery. The reed of the buzzer vibrates 
between two contacts, one serving to open and close the 
buzzer magnet circuit and maintain the trembler action 
of the reed, and the other acting as the make-and-break 
necessary to set up current variations in the transformer 
primary winding. 

The placing of the contacts in such a position that the 
transformer primary circuit is closed as the buzzer magnet 
circuit is opened, and vice versé, maintains a fairly balanced 
output from the battery, and the tuning of the transformer 
and its circuits to match the buzzer reed frequency ensures 
that an alternating current of the desired periodicity is 
generated in the transformer secondary. 

This secondary current is conveyed to an energiser coil, 
which lies flat on the omnibus roof. It is made up of 
fifteen turns of wire, and measures roughly 4ft. square. 
The current alternations in this coil set up fields which 
act inductively upon the receiver pick-up coil as the bus 
passes beneath it, and so give the basis of the impulse to 
the recorder. The induced current in the pick-up coil is 
minute, but by means of a thermionic valve amplifier, it 
is stepped-up sufficiently to be fed over telephone lines 
to the L.P.T.B. headquarters at 55, Broadway. Here a 
further low-frequency amplifier reinforces the signal, and 
it is then passed to a tuned amplifier, the output of which 
actuates a relay unit connected to the recorder—see Fig. 1. 

The object of interposing a tuned amplifier between the 
second low-frequency amplifier and the relay unit is to 
enable the headway on different routes to be recorded by 
one pick-up coil. The transmitter units can be adjusted 
to give various frequencies to the alternating current in 
the secondary by alterations to the setting of the reed 
and the tuning of the transformer circuits, and by this 
means it is possible to give to each route its own particular 
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periodicity. By connecting several tuned amplifiers to 
the output side of the second low-frequency amplifier, and 
adjusting these individual amplifiers to match their fre- 
quencies with those of the omnibus transmitters, the 
impulses from the latter can be separated and impulses 
passed from any one route to the relay unit associated 
with its own recorder. 

The headway recorder, Fig. 3, which is somewhat similar 
to those used for railway work, is provided with a spring- 
driven timepiece movement of a heavy type, fitted with a 
lever escapement. The paper record dises which form the 
dials are attached to the spindle at the centre by a thumb 
nut which permits of easy replacement of discs, one being 
used for each day of operation. The record of the vehicles 
is made by an electro-magnetically controlled hammer, 
which prints a bar-shaped marking on the margin of the 
dise each time an impulse is received from the bus trans- 
mitter by the pick-up coil. A pointer fitted to the recorder 
enables the position of the disc to be adjusted to give the 
correct time setting, and as the printing hammer marking 
is on the same line as the pointer, the position of the 
marginal markings on the dise gives a clear indication of 
the passing times of the buses. 

The omnibus transmitter unit, Fig. 2, is designed as 
compactly as possible, the reed buzzer, transformer, and 
associated choke, resistance, and condensers being 
mounted in a stout cast aluminium case, which is sealed 
and provided with plug-in connections and a combined 
handle and lock. A corresponding bracket on the bus 
receives the unit, and at the same time permits of a rapid 
interchange of transmitters if it should be necessary to 
transfer the vehicle from one route to another. 

On the exterior of the transmitter case is an on and off 
switch, and an ammeter which is inserted in the trans- 
former secondary circuit, and enables the output to the 
energiser coil to be checked. 

The frequencies chosen for the transmitters are from 
100 cycles upwards, thus giving the pick-up circuits 
immunity from the fields due to apparatus, such as neon 
signs, &e., connected to the 50-cycle alternating-current 
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supply mains. From the electrical point of view, con- 
siderable eare was necessary in the design of the apparatus 
in order to prevent interference with the radio reception 

















FiG. 2—BUZZER UNIT 


in areas adjoining the routes traversed by the buses, but 
this difficulty has been successfully overcome. 

Although the present installation employs a pick-up 
coil spanning the roadway, an alternative arrangement 
can be used by placing the coil beneath the road surface, 








and locating the energising coil underneath the omnibus 
floor. The latter method may lead to a slight decrease 
of efficiency, due to absorption, but an impulse sufficient 














Fic. 3—OMNIBUS HEADWAY RECORDER 


to operate the recorder relays can be obtained without 
difficulty. 

If the scheme proves successful enough to justify general 
adoption, a system of pick-up coils may be installed 
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throughout the Central London area, the conducting wires 
between the pick-up points and the control office being 
run through the tube tunnels, which offer convenient 
channels for the interconnection of the apparatus. 

Recorder dials of the 24-hour type have been selected 
for the omnibus routes in place of the 19-hour discs used 
for the Underground Railways for the reason that it 
may be desirable to record the running of certain all-night 
services during the hours when the shut-down period of the 
railways makes checking unnecessary. 

It will be observed that the record obtained does not 
distinguish between the different vehicles on any one 
route, but the chief advantage which it is hoped to obtain 
by the use of headway recorders is a closer control of bus 
movements, and a continuous source of information on 
traffic conditions. 

This will enable adjustments to be made to the services 
as required, whilst the permanent record afforded by the 
file of discs will permit the recurring causes of delay at 
certain times to be studied and improvements effected 
by short-working over some sections and by a modification 
of schedules. 








Railway Accident near Crewe. 


A RAILWAY accident, reported upon by Major G. R. S. 
Wilson, occurred in the early morning of November 16th, 
1937, near Coal Yard signal-box, approximately 1 mile 
north of Crewe Station. There was dense fog in the neigh- 
bourhood at the time, visibility was restricted to a few 
yards, and fog men had been on duty for several hours. 
An express passenger train from Glasgow was preceding 
an express passenger train from Perth, and had come to a 
standstill at the up home signal of Coal Yard box. Both 
engines were driven from the left-hand side, and the 
mechanical signals for the up fast line, along which both 
trains were travelling, leading up to the Coal Yard box, 





are on the right-hand side of that line. The main line 
from the North is straight and practically level for some 


miles north of Crewe, and there are four lines of way. 
The driver of the first train was able to see all the signals 
operated from Coppenhall Junction signal-box, the next 
in rear of Coal Yard box, but the driver of the following 
train failed to observe the inner home and starting signals 
controlled from that box, which were at danger when he 
passed them. As a result, his train collided with the 
rear of the preceding train, which had just restarted from 
the Coal Yard home signal, and a number of passengers 
and railway servants in both trains received injuries, most 
of which were of a comparatively minor nature. 

Fog men were on duty at the distant signals controlled 
from Coppenhall Junction and Coal Yard boxes, and the 
driver of the train from Perth heard a detonator explode 
when he passed the former distant signal, which indicated 
* Caution,” and the next signal he saw, which was the 
outer home, was displaying a green light. He appears 
to have missed—and forgotten—the inner home signal, 
which was at danger, and continued towards the signal- 
box. The signalman, by means of a lever, had previously 
placed a detonator on the up fast line opposite his box 
to meet emergency conditions, but although this was 
exploded in a proper manner, neither the driver nor fire- 
man heard it, and instead of immediately stopping the 
train, continued on its way. As showing the unreliability 
of judging speeds, it is noted that the driver said the speed 
of his train when passing the box was not much more than 
10 m.p.h., the signalman thought the speed was about 
15-20 m.p.h., and the groundman, who was checking up 
the tail lamps of all passing trains, estimated it at 
25 m.p.h., but Major Wilson thinks it possibly passed at 
20 m.p.h. The driver stated that he looked for, but failed 
to see, the starting signal after passing the box, the signal 
being 674 yards ahead, and at danger, but he had already 
assumed, wrongly, that the section ahead was clear for 
the following reason :—When the Coppenhall Junction 
signalman saw the headlights of the Perth train approach- 
ing him and only a few yards away, he realised that the 
inner home signal had been passed at danger, but had no 
time to pick up his hand lamp and turn the shade to 
red before showing it to the driver, so he went to the open 
window and shouted to the driver to stop. and at the same 
time held both arms above his head. All the driver noticed 
was the waving of one arm, and this he took to be an inti- 
mation that all signals were clear for him to proceed. 
It did not occur to the signalman, although there would 
have been plenty of time, to show the red light to the 
guard as he passed. After the engine exploded a 
detonator at Coal Yard distant, the driver was preparing 
to stop at the home signal when his fireman called to him 
that there was a red tail lamp close ahead, and though he 
applied the brake he struck the rear of the Glasgow train. 

Major Wilson remarks on the failure of the enginemen 
of the Perth train to hear the emergency detonators at 
Coppenhall Junction box, although both men _ heard 
detonators explode at the distant signals shortly before 
and after, and he thinks this may have. been due to the 
long wheel base and the enclosed cab tending to obscure 
external sounds and to accentuate the ordinary noises on 
the foot-plate. He points out that the provision of 
detonator-placing apparatus worked from inside the 
signal-box is a safety measure of great value, and that the 
railway company’s latest practice is to provide two-shot 
detonator-placing machines at signal-boxes, where such 
are newly installed. He recommends that, in addition 
to accelerating the provision of detonator-placing machines 
at signal-boxes generally, the company should be asked to 
consider the re-equipment with two-shot machines of such 
boxes where these are still of the single-shot type. 

Major Wilson does not refer to the type of lighting used 
for the signals improperly passed by the driver of the 
Perth train, and it may be assumed that oil lamps were in 
service. These lamps are not very satisfactory in foggy 
weather, and the beam of the electric lamp designed in 
substitution gives a much better penetrating power in fog. 
To effect the change-over on the main lines alone will be a 
big undertaking, but if such were done it would be of 
incaleulable value to the operating staff during foggy 
weather. With the speed-up that is taking place on the 
railways, it would appear essential that the outdoor 
signals should have efficient lighting in all weathers to 
help the increased demands on the running staff. Fog 
causes such disorganisation with traffic arrangements 
that any steps taken to minimise the effects should be 
welcomed and used. Major Wilson does not give the height 
from the rail of the signal light of the inner home, and as 
it is a bracket post standing between two tracks, it is 
obviously well above the level of the driver’s eye. Where 
colour-light signalling has been installed, it has been 
usual to keep the light low and as near the level of the 
driver’s eye as possible. This is of considerable assist- 
ance during ordinary running, and more so when fog is 
present. After many similar collisions during fog, inspect- 
ing officers have commented on the suitability or other- 
wise of cab signalling or automatic train control to prevent 
such an accident, but no mention of it is made in the 
present report, because the driver had already received 
due warning at the distant. The driver stated that he 
was thoroughly acquainted with the road between Carlisle 
and Crewe, over which he had been working for about 
seven years, but on this occasion he appears to have 
forgotten that there were two signals between the distant 
and Coppenhall Junction box, and Major Wilson concludes 
that the major responsibility for the collision must rest 
with him. 








VeuicuLAR TuNNEL ApproacH Ligutinc.—In order 
to reduce the eyestrain caused by the sudden change from 
bright daylight to the artificial lighting of the vehicular 
tunnel recently completed between Oakland and Contra 
Costa County, in the United States, louvred canopies have 
been placed over the tunnel approaches. The lighting of the 
tunnel is maintained at 4 foot-candles and it was con- 
sidered that for motorists to emerge straight into broad 
daylight would cause momentary blindness. To avoid 
this a louvred canopy at each end of the tunnel extending 
200ft. beyond each portal has been built up with small 
honeycombed vanes set at such an angle as to prevent 
direct sunlight falling across the driver’s eyes. This 
arrangement prevents traffic hesitancy, which might result 
in jams or collisions. 
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The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 
The Austrian Iron and Steel Trade. 


In view of the German annexation of Austria, 
the Report on Economic and Commercial Conditions in 
the latter country, published by the Department of Over- 
seas Trade, price Is. net, is of more than usual interest. 
It is noteworthy, according to the Report, that the 
upward movement in the production indices found to some 
extent a parallel in the employment figures and a consider- 
able growth in the exports of manufactured goods. 
Notable progress, it is pointed out, was made by the 
Austrian iron and steel industry in 1937, exports in that 
year totalling 99,572 tons, compared with 52,579 tons and 
50,338 tons during the comparable periods of 1936 and 
1935. The Austrian iron and steel trade is based upon 
the large deposits of valuable iron ore which are worked 
by the Alpine Montan Company. The Report states that 
the requirements of foundry coke have to be imported, 
but the German suppliers who through their shareholding 
exercised a great measure of control upon the Austrian 
company, insisted that in return for coke deliveries the 
compensation exports of iron ore from Austria should be 
increased rather than the exports of pig iron. The exports 
of iron ore to Germany for the first nine months of 1937 
were 118,244 tons, compared with 10,885 tons in 1936 and 
none in 1935; whilst the exports of pig iron to Germany 
totalled 14,820 tons, 4100 tons, and 100 tons during the 
three respective nine-monthly periods. Other iron and 
steel goods, including semis, were sent to Germany to 
a total of 4552 tons, 4393 tons, and 4608 tons in similar 
periods of 1937, 1936, and 1935 respectively. During 
the time under review Italy took an important place as a 
customer for Austrian iron and steel products, the totals 
during the nine months in the three years being 25,154 
tons in 1937, 15,878 tons in 1936, and 4238 tons in 1935. 
During 1937 Austrian iron and steel exports to overseas 
markets greatly increased, particularly to China and 
Japan, which together took 16,927 tons, against 5208 tons 
in 1936 and 4923 tons in 1935. In view of recent events 
it is not without interest that, according to the Report, 
“the difficulties attending shipment to the Far East, 
together with the restrictions in exports to Germany and 
Italy, which may result from the shortage of ‘ devisen,’ 
are likely to have an unwelcome effect ’’ and to lead the 
Austrian industry to seek other markets. Already larger 
sales have been made to the Argentine and the Soviet 
Union. There was also an increased home demand last 
year for Austrian iron and steel which was required for 
new plant by other branches of Austrian industry- and 
to satisfy a greater demand from abroad for Austrian 
machinery. 


The Pig Iron Market. 


Expectations that duties will be imposed upon 
imports of pig iron at the end of March have resulted in 
large quantities being rushed into the country since the 
beginning of the month. It seems probable that some 
purchases will fall to be delivered after that date, and in 
such cases the question of who will pay the duty will 
depend upon whether the iron was bought upon f.o.b. 
or delivered terms. If the former, the onus will fall upon 
the buyer; but if the latter, upon the foreign seller. 
In the meantime, the arrivals have been upon such a 
scale that the market is overloaded with basic as well as 
foundry iron, and production in several districts in this 
country has been curtailed. On the North-East Coast 
the output of foundry iron has been reduced ; but even 
so, considerable quantities have been taken into stock 
at the producing and also at the consuming works. The 
demand for foundry descriptions has fallen to practically 
nothing, as consumers’ stocks with the arrivals of foreign 
iron are sufficient to meet all requirements. In addition, 
large tonnages of Midland irons are being brought into 
the district against old purchases made some months 
ago when Cleveland brands were almost unobtainable. 
The reverse of this rather depressing picture is that there 
have been no fresh purchases of foreign iron since the 
British producers adopted the rebate scheme, and that 
if duties are imposed the danger from imports in the 
future will be at an end. It is anticipated also that the 
rather belated spring demand will shortly make its appear- 
ance and help to reduce some of the superabundant 
stocks. The Midland makers are experiencing quiet 
conditions and, in common with producers in other 
districts, have had to put iron into stock, and it is a some- 
what rare event for a consumer to renew an expiring 
contract for the same tonnage. A rather more cheerful 
tone, however, has been imparted to the market by a 
slight improvement in the demand from the motor trades. 
The light castings industry should by now have developed 
some strength, but there are few indications of a revival. 
In Scotland the situation is similar to that in other 
districts in Great Britain. The requirements of the market 
represented by new business are insignificant and con- 
sumers are marking time until the surplus iron which 
has accumulated is partially absorbed. 


Scotland and the North. 


Conditions in the Scottish iron and steel industry 
have not varied greatly during the past month. The 
heavy steel works are operating full time, and a large 
tonnage of steel is passing into consumption. The chief 
characteristic of the market. however—and one that has 
been in evidence for some weeks—is the restricted volume 
of new business which is reaching the works. The ship- 
yards on the Clyde are taking good tonnages of iron and 
steel, and there seems to be heavy pressure in particular 
to obtain deliveries of plates. Most of the work now in 
hand at the Clyde shipyards is on Admiralty account, 
and it is expected that fresh contracts from this source 
will be given out shortly. There have been few orders 
for merchant ships since the end of last year, but lately 
two cargo liners were ordered by the Clan Line. The 








Markets, Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


constructional engineering firms are not all so well 
employed as last year, but the industry is still able to 
account for a substantial tonnage of joists and structural 
steel. Engineering concerns, generally speaking, have 
plenty of work in hand, and the wagon builders also are 
busy on the orders given out recently by the railway 
companies. The re-rolling industry, which is not so 
busy as in the closing months of last year, is experiencing 
a fair demand for reinforced concrete bars, but new orders 
for small sections and strip are not coming to hand with 
the same freedom. To some extent this is due to the 
large quantities of Continental material which haye been 
imported in recent months and which are filling up the 
stockyards. Most of the re-rolling works would be glad 
to receive fresh orders and hope is expressed that the 
acceleration of rearmament plans may result in a revival 
in the demand for the products of this industry. The 
producers of bar iron are by no means well occupied, 
although some works are better off for orders than others. 
A certain amount of short time is in evidence at the 
Scottish works, and the demand seems to be chiefly 
for the better quality bars and for iron suitable for the 
nut and bolt trades. In Lancashire, a note of confidence 
is discernible in the market. New business is not being 
booked upon an important scale, but the quantities which 
are being delivered indicate that the consuming trades 
are busy, and there is no tendency to postpone or cancel 
contract tonnages. The boiler and tank manufacturers 
are well placed for work, and specifications from this 
section of the industry are coming forward at a steady rate. 


The North-East Coast and Yorkshire. 


Operations are well maintained at the steel works 
on the North-East Coast, and if there has been some 
deterioration in the conditions prevailing in the lighter 
sections of the industry, this does not apply to the heavy 
branches. New business has been comparatively slack 
for several months, but the heavy steel makers have 
contracts in hand which will keep them busy for a long 
time, and there seems to be a general expectation 
that the acceleration of the rearmament programme 
will increage the demand for prompt supplies of steel 
and lead to considerable fresh bookings. At the moment 
the constructional engineering firms are_ irregularly 
employed, and whilst some have important contracts in 
hand, others would be glad to obtain fresh orders. The 
quantity of joists and sections passing into consumption, 
however, does not seem to diminish, although it is obvious 
that orders are being run off quicker than new work is 
received. It is reported that some orders have been 
cancelled, but this is not surprising with the market in 
its present condition, although for the most part these 
have been some of the duplicated orders left over from 
the period of stringency. Delivery dates for sections 
have shortened to weeks instead of the months required 
only a short time ago. Good tonnages of plates, particu- 
larly ship plates, continue to pass into consumption, and 
it is not so easy to obtain early delivery of the latter 
material. In this department, also, there seems to be 
rather more business moving than in most others. The 
works producing billets and sheet bars are less well 
employed than only a month or so ago. The balances of 
contracts for foreign semis placed when the stringency 
was at its height have been rushed into the country to 
avoid the expected increase in the duties and this has 
materially altered the situation in this department. Many 
of the consuming works have received larger quantities 
than they can conveniently take into stock, and as a con- 
sequence some of the British producers are not operating 
full time. The absorption of these stocks is proceeding. 
but it is calculated that it may take three months or more. 
In the Yorkshire steel-producing districts production is 
maintained at a high rate, although there has been a 
noticeable slackening in the pressure to obtain delivery. 
A feature of the market has been the continued strength 
of the demand for stainless steel, especially in the form 
of sheets. A considerable business is passing in alloy 
steel, and recent signs of an improvement in the require- 
ments of the motor trade have inspired hopes of increased 
business from that quarter. 


Current Business. 


Greenock Dockyard Company, Ltd., have secured 
orders from the Clan Line Steamers, Ltd., for two fast 
cargo liners of 10,000 tons each deadweight. One vessel 
will be fitted with Babcock and Wilcox boilers and the 
other with Diesel engines of the Burmeister and Wain 
type. J. G. Kincaid and Co., Ltd., Greenock, will supply 
the machinery for both. Swan, Hunter and Wigham 
Richardson, Ltd., Walisend-on-Tyne, are to construct a 
single-screw steamer of 2200 tons deadweight for the 
Polish-British Steamship Company, Ltd., Gdynia. The 
Seaton Burn Coal Company, Ltd., Newcastle-upon-Tyne, 
is conducting negotiations for amalgamation with the 
Hartley Main Collieries, Ltd. Contracts for the supply of 
coal to the Egyptian State Railways have been placed 
with T. Benyon and Co., Ltd., for 15,200 metric tons, and 
with the Maris Export and Trading Company, Ltd., for 
22,800 tons. The Admiralty has commissioned the Fair- 
field Shipbuilding and Engineering Company, Ltd., 
Glasgow, to build a floating caisson for Portsmouth Dock- 
yard. International Combustion, Ltd., have obtained an 
order from the Manchester Corporation Electricity Depart- 
ment for two complete Beaumont drag scraper plants. 
The company has also received an order from the Bunne- 
rong Power Station, Sydney, Australia, for a complete 
coal-handling plant, comprising a drag scraper system 
with motor-driven car, two vertical automatic skip 
hoists, belt conveyors, and weighers. The Blyth Ship- 
building and Dry Docks Company, Ltd., has received an 
order from the Admiralty for two more boom defence 
vessels. If assistance can be obtained by the South-West 











Export quotations are 
A comprehensive list of the prices of materials mentioned below will be found on the next. page. 


Durham Development Board from the Nuffield Trust, 
a cement factory will be started immediately in the Tow 
Law area. The Department of Overseas Trade announces 
that the following are open for tender :—Montevideo, 
Electricity Supply and Telephones Administration : 
ductile black and galvanised iron (Montevideo, April 
18th) ; South African Railways and Harbours Administra- 
tion: supply and delivery of quantities of steel wire 
ropes including galvanised ropes for marine purposes and 
black ropes for cranes, &c. (Johannesburg, April 11th) ; 
Union Tenders and Supplies Board : three cable carrying 
trailers capable of carrying drums up to a weight of 
44 tons and of a maximum overall diameter of 90in. and 
a@ maximum overall width of 46in (Pretoria, April 21st). 


Copper and Tin. 


Business in the electrolytic copper market 
fluctuates considerably, and during the past week few 
interesting transactions have been reported. Japan, 
who has been a consistent buyer for a long time past, 
has taken little, and in Europe trading has been on a 
hand-to-mouth scale, whilst Russian purchases have 
been moderate. In this country consumers have con- 
tinued to take fair quantities, and the War Office has 
bought 500 tons at a figure well below the ruling quota- 
tion. In America conditions have not improved, Con- 
sumers are apparently living upon their stocks, and are 
not to be tempted into the market. In fact, according 
to some authorities in the copper market the attitude 
which American users have adopted for some time past 
has been copied in other markets with the result that 
something in the nature of a buyers’ strike is in progress. 
Nevertheless, at its present price, copper cannot be con- 
sidered dear, and any further shrinkage in values would 
probably result in a reduction of outputs. For some 
while Germany has not been an important buyer, and it 
is pointed out that the refinery capacity in that country 
has been increased to a little over 200,000 tons, whilst 
the consumption in normal conditions would be about 
275,000 tons. This increase in the German refinery 
production has resulted in a change in the German imports 
from refined copper to rough copper, scrap and ores, 
which are treated in that country. Dull conditions have 
prevailed during the past week in the standard copper 
market. Speculation has been quiet and only a small 
account appears to be open in the market. The stocks 
in this country are increasing, largely because of the 
continued shipments of Rhodesian copper which are put 
into warehouse here.... Although it is understood that 
a scheme for forming a Buffer Pool in the tin market to 
purchase the metal when the price drops below £200 
and to sell at above £230 has been decided upon, the news 
has had little effect upon the position. The pool is designed 
to continue in operation so long as the Tin Control Scheme 
remains in force. All signatories to the international 
scheme must provide for a buffer stock quota or lose certain 
rights under the arrangement. The scheme has had a 
somewhat mixed reception, and whilst some of the pro- 
ducing countries appear to favour it, criticism has come 
from Malaya. In London the figure of £230 is con- 
sidered a high limit, and the wisdom of putting between 
12,000 and 15,000 tons of tin into stock, which it is esti- 
mated the pool would hold, in the present condition of 
the market, is doubted. 


Lead and Spelter. 


The Jead market has undergone one of those 
changes which, during the past few months, have been 
fairly frequent. Buyers apparently decided that the 
time had arrived when they might safely cover their 
requirements, and during the past ten days have pur- 
chased on an active scale. Asa result, prices have steadily 
advanced without, however, adversely affecting the 
demand. During the week there has been a little specula- 
tion and a certain amount of profit taking by those who 
bought at the low prices ruling before the upward move- 
ment commenced. Sentiment in this market has changed 
very much for the better, and the view is expressed that 
whilst consumption remains at its present level it is 
probable that prices will appreciate notwithstanding 
that supplies appear ample. No further arrivals of any 
consequence are expected this month, but it is noteworthy 
that the contango has been worked off and April—July 
metal has been done at level prices. The confiscatory 
policy of the Mexican Government has not been without 
an influence on the lead market since fears have been 
expressed that the Government may deal with the lead 
mines in much the same way as with the oil companies. 
This would at once seriously affect the supply position, 
since the Mexican production is about 225,000 tons per 
annum. Although a considerable proportion of the 
exports go to other countries, the natural result would be 
to curtail supplies and raise prices. The cable makers 
continue to take good quantities of lead, and in spite of 
the rather poor returns from the building trade there is 
a steady demand for lead products such as pipes and 
sheets.... Spelter has not experienced the same wave 
of bullish sentiment which has swept over other non- 
ferrous metal markets. Prices have been fairly well 
maintained, but the greater strength of the lead market 
has caused a widening in the prices of the two metals to 
about £2. The poor condition of the galvanising trade 
is regarded as a bear feature in this market, although the 
demand from the brass makers is good and the manufac- 
turers of paint are also. taking substantial quantities. 
So far there has been no sign of any great speculative 
activity, but if the widening of the margin between the 
two metals increases it seems probable that the com- 
paratively low price of spelter will attract buyers. The 
general view is that this is one of the metals which should 
benefit considerably from any acceleration in the rearma- 
ment plans. 
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Current Prices for Metals and Fuels. 





Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sectioris and Plates are subject to a rebate of 15s. to home users purchasing only 


from associated British Steelmakers. 


PIG IRON. 


Home. 
Foundry home prices, except for Scotland, less rebate of 5/-. 
(D/d Teesside Area.) 


Export. 


N.E. Coast-- £s. d. £0. a 
Hematite Mixed Nos. 612 6 ~ 
No. 1 613 0. 4; Ine 
Cleveland— 
No. 1 we : 511 6 6 2 6 
No. 3 G.M.B. 5 9 O 6 0 0 
No. 4 Foundry 510 0 519 0 
Basic ae nce, a ee 
MrIpLanps— 
Staffs— (Delivered to Black Country Station.) 
North Staffs. Foundry... 5 11 0 
» » Forge & #@ @:.. 
Basic 5 0 Otof5 5 UO 
Northampton— 
Foundry No. 3 5 8 6 — 
Forge 5 5 6 
Derbyshire— , 
No. 3 Foundry S Uk. 
Forge 5 8 0 
ScoTLanpD— 
Hematite, f.o.t. furnaces 6 13 0 
No. 1 Foundry, ditto ... 6 0 6. 
No. 3 Foundry, ditto ... 518 0. 
Basic, d/d ree See ey a oe Bee “= 
N.W. Coast— 6 13 0d/d Glasgow 
Hematite Mixed Nos. ...; 6 18 6 ,, Sheffield 
7 4 #6 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs AND YORKs— b. me £s. d. 
Crown Bars .. 13 5 0. 
Best Bars es 13 15 0 
MrpLanps— 
Crown Bars re: Se es ee 
Marked Bars (Staffs) ... 15 15 0 
No. 3 Quality... 1112 6 
No. 4 Quality... 12 2 6 
ScortanpD— 
Crown Bars 13 5 0 13 5 0 
Best... 13 15 0 1315 0 
N.E. Coast— 
Crown Bars is ss @. 13 5 0 
Best Bars 13 15 0. 1315 0 
Double Best Bars it S@ : 1465 0 
NORTHERN IRELAND AND FREE STaTE— 
Crown Bars, f.o.q.... ... 138 17 6... .. — 
STEEL. 
*Home. TtExport 
LONDON AND THE SouTH— _ €f£ s. d. Sa 
DOR oe isc ek! Kee BE SEO. 10 12 6 
| et ne ee Pr ee ae 11 12 6 
Joists saa. cosa iene a A eS 10 12 6 
Channels... ... eo ng ee On 10 17 6 
Rounds, 3in. and up 12-3 ..@. 11 12 6 
- under 3in. 12 0 6f 1115 0 
Flats, under 5in. 12 0 6f ¥ 1115 0 
Plates, in. (basis) 1113 0. 1l 0 0 
fein. ... 1118 0. 1l 5 O 
fin. . i 1110 0 
« BO in.) set n cac te, 1115 0 
Un. fin. to and inel. 
6 lb. persq. ft. (8-G.)... 12 10 0... 12 10 0 
Boiler Plates, 2in. 12 3 0. 12 2 0 
NorrH-East Coast- £..- Ka: £s.d 
Angles... ; oe 1012 6 
Tees. ie ic 66 1110 0 
Joists. . ‘ a: Se 10 12 6 
Channels... ll 5 6 10 17 6 
Rounds, 3in. and up 12 0 6 11 12 6 
under 3in. 11 18 Of 11 15 O 
Plates, jin. (basis) - ee BH li 0 0 
fin. . 1113 0 3 Ge oe 
jin. . 1118 0 11 10 0 
- Ds ose ons. apse De ee 1115 0 
Un. in. to and inel. 
6 Ib. per sq. ft. (8-G.)... 12 10 0. 12 10 0 
Boiler Plates, jin. » 22 te: 6 12.2 
MIDLANDS, AND LEEDS AND DIstTRICT 
£ 8s. d. £88 
Angles Ta erence | SF a ae 10 12 6 
Tees.. : Pe oe ee 1t 12..86 
Joists SY copy h Av av icin cdo Se cee ete 10 12 6 
Channels. : ll & 6 10 17 6 
Rounds, 3in. and up 12. 0° 6:. 11 12 6 
under 3in. 11 18 OF 1115 0 
Flats, 5in. and under 1118 Of 11 15 O 
Plates, #in. (basis) 1110 6. : 11 0 0 
Pe fein. ... 1115 6. : Al 5.9 
IO 12.9. 6 ; 11 10 0 
om SS ea 2. 6::¢ 1115 O 
Un. #in. to and inel. 
6 lb. per sq. ft. (8-G.)... 12 10 0 12 10 0 
Boiler Plates, jin.... ... 12 0 6... ig. 2. @ 








STEEL (continued). 


*Home. fExport. 
$a a. Soe ak 
Guiascow anD DistrRict— 
BUM. Sy ass gs. os See 10 12 «6 
Tees... ... i: Slade > -@ 4. 11 13 6 
Joists... i a a Re. 10 12 6 
Channels... tn ll 5 6 10 17 6 
Rounds, 3in.andup_ ... ll 0 6 11 12 6 
” under 3in. 11 18 Of 1115 0 
Flats, 5in. and under 11 18 of 1115 0 
Plates, in. (basis) i 6 4; 1l 0 0 
- jin. 1113 0 io 
TE ee Oe 11 10 O 
: RN ee ae 12 3 0 1115 0 
Un. in. to and inel. 
6 lb. persq. ft. (8-G.)... 12 10 0 12 10 0 
Boiler Plates, fin. 11 18 0 3°: 8 
South Wares ArEsa— & s.-d, £ sd 
Angles i. supe th e Ok... 10 12 6 
Tees... Biiits oe ae i 1112 6 
Joists ees ee sie ae 10 12 6 
Channels : we) SB 10 17 6 
Rounds, 3in. and up Te) ie Pe 11 12 6 
under 3in. -- LE 18 OF 11 15 0 
Flats, 5in. and under 11 18 Of 1115 0 
Plates, jin. (basis) 1110 6 a 0.9 
fein. ... 1115 6. ll & 6 
DS as nc SR ee 11 10 0 
* Ws 35 Tig ARS 6 1115 0 
Un. in. to and inel. 
6 Ib. per sq. ft. (8-G)... 12 10 0... . 12 2 6 
TRELAND—F.0.Q.— BELFAST. Rest or IRELAND. 
$0. dd. £.« d. 
Angles i 1 a re ll 8 0O 
Tees. 3:8. 62: 23: -8) -@ 
Joists 7 6 6"; 11 15 6 
Channels... ‘ ie ce 11 13 0 
Rounds, 3in. and up 12 5 6 i2 8 0 
~ under 3in. 10 16 Ot 10 16 0 
Plates, jin. (basis) 1113 0. 1115 6 
fin. 1118 0 i. we 
jin. . 3 12360 . 12 5 6 
fein... . 8S 4608 y 12 10 0 
Un. #in. to fin. incl. 12 3 0. 12 5 6 


t Rounds and Flats tested quality ; untested 9/- less. 


OTHER STEEL MATERIALS. 


Home. Export. 

Sheets. Se. E £ s. d. 
11-G. to 12-G., d/d 1415 0O fio.b. 1310 O 
13-G., d/d 15 2 6 f.io.b. 13.10 0O 
14-G. to 20-G., d/d 1510 0 fio.b. 13 15 0 
21-G. to 24-G., d/d - 15315 0 f.o.b. 14 0 0 
25-G. and 26-G.,d/d_ ... 1610 0 .f.o.b. 1415 0 


Irish Free State, £15 15s., f.0.q., four-ton lots. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots to 
10 ewt., £2 per ton extra. 

Galvanised Corrugated Sheets, Basis 24-G. 
Home. ae oe” 


4-ton lots and up 18 10 0 
2-ton to 4-ton lots 18 17 6 
20 2 6 


Under 2 tons ‘ ob , 
Export ; India, £19 15s. c.i.f.; Irish Free State, £18 10s. 
f.0.q.; General, £16 15s. f.0.b., 24-G. basis. 
Tin-plates. 
20 by 14 basis, f.0.b. Bristol Channel Ports, 22/6 to 23/-. 
Tin-plate Bars, d/d Welsh Works, £7 15s. 


Billets. 100-ton lots and over, 35 to 100 tons, 5/- extra: less 
than 35 tons, 10/~ extra. rae ee 2 
Soft (up to 0-25% C.), untested . 717 6 
” 99 9 tested 5: 7:4 
Basic (0-33% to 0-41% C.) 612.6 
Medium (0-42 to 0:60% C.) 9 2 6 

Hard (0-61% to 0- 85% C.) 912 6 
(0-88% to 0:99% C.) 10 2 6 

= » (over 0-99% C.) 19 12 6 
Rails. Heavy, 500-ton lots, f.o.t. i; 3-4 
9. 2.6 


Light, f.o.t.... 


FERRO ALLOYS. 


6/14 per lb. (nominal) 


Tungsten Metal Powder 
6/~ per lb. (nominal) 


Ferro Tungsten 


Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c.carbon £24 5 0 7/6 
6 p.c. to 8 p.c. - £260" ® 7/6 
8 p.c. to 10 p.c. . £24 0 0 7/6 
Max. 2 p.c. carbon . £36 0 0 11/- 
I p.c.carbon ... £38 5 0 11 
0-50 p.c. carbon £41 0 0 12/ 
im i » carbon-free ... 1/- per lb. 
Metallic Chromium Pree ives .. 2/5 per Ib. 
Ferro Manganese (loose), 76 p.c. . £18 15 0 home 


. £12 0 Oscale 5/- p.u. 


» Silicon, 45 p.c. to 50 p.c. .. 
. £17 0 Oscale 6/- p.u. 


75 p.c. 


” ” 


» Vanadium... .. 14/- per lb. 
» Molybdenum . ab . 4/9 per lb.; 5/~ forward 
» Titanium (carbon-free) 9d. per lb. 


.. £185 to £190 per ton. 


Nicke (per ton) ... : 
rS . 8/6 to 8/9 per Ib. 


Cobalt ... 











} Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 
(Official Prices, March 23rd.) 
CopPER— 


Cash ... £39 3 YtoLsy 6 8 
Three Months .. £39 8 9%to £38 10 O 
Electrolytic £43 0 Oto £44 0 0 
Best Selected Ingots, d/d Bir- 

mingham £43 15 0 
Sheets, Hot Rolled £75 0 0 

Home. Export. 

Tubes, Solid Drawn (basis) 124d. 124d. 

» Brazed (basis) 124d. 124d. 


Brass— 


Ingots, 70/30, d/d Birmingham £36 10 O 


Home. Export. 
‘Tubes, Solid Drawn, 2/1 Alloy 11}d. I1}d. 
»  Brazed 134d. 134d. 
Trin— 
Cash . £184 10 Oto £184 12 6 
Three Months . £184 15 Oto £185 0 0 
SPELTER 
Cash tl4 5 Oto £14 7 6 
Three Months . tl4 6 3to £14 7 6 
LEap— 
Cash ... £16 1 Sto £16 3 9 
Three Months ... £16 1 3to £16 2 6 


Aluminium Ingots (British) . £100 to £105 


FUELS. 


SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened 19/— to 19/ 
Hamilton Eil 19/6 
Splints 23/ 

AYRSHIRE— 
(f.0.b, Ports)——-Steam 18 
FiresHiInE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam ... Huey. 18/- 
Unscreened Navigation 19/- 

LoTHIaANs— 
(f.0.b. Leith)—Hartley Prime 18/6 
17/6 


Secondary Steam 


ENGLAND. 


South YorKsHIRE, HuLL— 


B.S.Y. Hards... 22/6 to 23/- 


Steam Screened 19/6 to 20/ 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 19/— to 20/- 
» Second. 18/6 to 19, 
» Best Small... 18/- to 18/6 
Unscreened 18/— to 19/- 
DurHam— 
Best Gas... 21/6 to 22/- 


Foundry Coke 36/- to 40/- 


SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/- to 29/ — 
South Yorkshire . 25/6 to 27/6 — 


Seconds ... . 22/- to 24/- - 
CaRDIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large 25/- 
Best Seconds 25/- 
Best Dry Large 25 /- 
Ordinaries 25/- 
Bunker Smalls 18/6 to 19/- 
Cargo Smalls 18/- to 18/6 
Dry Nuts 28/- to 29/- 
Foundry Coke 47/6 to 60/- 
Furnace Coke 42/6 to 43/- 
Patent Fuel 26/- 
SwANsEA— 
Anthracite Coals : 
Best Large... > 38/— to 41/- 
Machine-made Cobbles. 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 33/— to 38/6 
Peas 26/— to 29/6 


Rubbly Culm... 15/- to 16/- 


Steam Coals : 


Large Ordinary 20/- to 25/- 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 
Per Gallon. 
33d. 
4hd. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 
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French Engineering Notes 
(From our own Correspondent in Paris.) 
Armament Production. 


WHEN the speeding up of armament production 
became a matter of urgency, the labour unions consented 
to authorise an additional number of working hours in 
State factories and in private works that were engaged 
on armament contracts, but the arrangement failed to 
have the desired effect in stimulating production, partly 
for the reason that the labour concession was withdrawn 
from works that were not running wholly to satisfy 
armament requirements. As nearly all outside firms with 
war material contracts are employed on other work for 
private customers, this refusal to accelerate the produc- 
tion of essential materials and parts required by State 
factories largely nullified efforts to speed up work for 
national defence. State factories were hampered by 
delays in procuring parts, usually of a specialised character, 
from outside makers. The urgency of the country to pro- 
duce its maximum for national defence was then 
impressed on the C.G.T. and the employers’ confederation, 
which both agreed to co-operate for a maximum produc- 
tion; but this readiness to do all that was possible to 
speed up armament work was tempered by a mutual 
distrust of the methods which each might employ to 
attain that result. It appeared likely that the labour 
unions would complicate matters by making a grave 
national emergency subservient to their own aims. They 
fear that these additional hours will make a widening 
breach in the forty hours’ week and bring about its 
collapse. Consequently, they offer their full co-operation 
under certain conditions, which are nothing less than the 
carrying out of a programme that imposes on employers 
an obligation to install more machinery and take on more 
hands, and, in fact, they insist on an organisation of 
production that experience has already shown to be 
entirely out of the question so long as there is an inadequate 
supply of skilled hands. Moreover, the Commission of 
Inquiry into Production reported a few months ago that 
the country’s mechanical equipment is sufficient if the 
men will work the machines to their full capacity. While 
the labour unions have been pressing their claims, 
employers have shown their readiness to do everything, 
in reason for workers, and have given attention more 
particularly to social advantages offered to the men. 
They cannot consent to abdicate authority, or to accept 
conditions that would place industry permanently in a 
situation involving an increasingly high level of produc- 
tion costs. The next few days will doubtless see a solution 
of this difficulty, for the great mass of workers are fully 
alive to the necessity of speeding up work for national 
defence, and the Government will certainly be able to 
give satisfactory assurances to employers that disruptive 
influences will not be allowed to interfere with the conduct 
of factories. 


Production Costs. 


It may possibly be assumed that manufacturers’ 
complaints of the difficult situation in which they are 
placed by the new social and labour conditions are almost 
of necessity exaggerated, but there are facts which cannot 
be controverted, such as the abandonment of all hope of 
selling competitive goods in foreign markets ; the reasoned 
objections of economic, industrial, and commercial 
bodies and associations to a system that has failed, and 
can offer no chance of even partial success, unless greater 
flexibility is given to its application; and the critical 
analyses of annual reports of industrial companies which 
explain in detail the effects on production of laws and 
decrees that tend to reduce labour efficiency, inflate prices, 
and increase the burden of costs. This has been going 
on for more than twenty months. Decrees have followed 
one upon the other in an attempt to remedy defects in 
the system that only aggravate them, until many indus- 
tries find it apparently impossible to extricate themselves 
from a very difficult situation. In the merchant marine, 
apart from services that are adequately subsidised, 
the whole matter has been thoroughly investigated and 
has resulted in the conclusion that the State must provide 
compensation for the additional charges on shipowners 
as well as on overseas’ possessions that can only use 
French shipping for traffic with the mother country. 
Among annual reports recently published, in which the 
situation is fully revealed, is that of the syndicate of 
producers and distributors of electricity which concludes 
a review of the increasing cost of electrical production, 
coinciding with a control of prices to consumers, by 
declaring that electricity companies find themselves 
unable to carry out obligations imposed upon them by 
their concessions to complete the electrification of the 
whole country. It is true that this work is so far advanced 
that there are only comparatively few rural areas remain- 
ing to be electrified, but this rural enterprise, which 
covers by far the greater part of the country, is hopelessly 
unprofitable when supplies have to be distributed over 
wide and thinly, populated territories, and the financial 
burden can only be carried by the companies if they 
are assured of an adequate return on electrical distribu- 
tion in industrial and more populous centres. While 
labour and social charges have increased costs heavily, 
the companies have only been allowed to raise tariffs 
to a very moderate extent, and the report states that 
electrical enterprise has been brought practically to a 
standstill. 


The World’s Highest Cableway. 


Work will begin this year on an extension of 
the cableway on the Chamonix side of Mont Blane which, 
eleven years ago, was carried to an altitude of 7973ft. 
to the point called Les Glaciers. It will now be con- 
tinued to the Col du Midi at an altitude of 11,890ft. 
The difficulty of the undertaking lies in the fact that the 
cableway will be entirely in the glacier region, where 
it is only possible to work between June and October, 
and where operations are liable to be frequently hampered 
by severe snowstorms. It is proposed to lay a wire by 
aeroplane along the route for hauling up cables to be used 
for the transport of men and materials, and when the 
towers and stations at each end are completed the cables 
for working the line will be installed. The estimated cost 
of the work is five million francs. 


British Patent Specifications. 








When an 4 ts icated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 

Jos, is S48, ad, 
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SWITCHGEAR. 


479,384. November 17th, 1936.—Resistance CONTROLLERS 
ror Exxecrric Motors, The British Thomson-Houston 
Company, Ltd., Crown House, Aldwych, London, W.C.2. 

This invention relates to resistance controllers for controlling 
electric motors both during motoring and rheostatic braking 
operation, more particularly suitable for electric railways, in 
which a main resistance is sub-divided into sections constituting 
coarse steps of control and a multi-step regulating resistance is 
connected in parallel with each of these sections successively. 

The multi-step regulating resistance is indicated by, R_and_the 
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sections of the running and braking resistance by | and IT 
while M represents the traction motor. The first diagram 
represents the switching condition in which the resistance 
R has already been regulated by the successive closure 
of switches 1-5, the main resistance sections I and II 
being still connected in series. In the next the sections 
I and II of the main resistance are in parallel and in 
the last the multi-step regulating resistance R is connected in 
parallel with these parallel connected sections, the switches 1-5, 
which have been previously re-opened, being re-closed succes- 
sively as the control progresses.—February 4th, 1938. 


BATTERIES AND ACCUMULATORS. 


479,390. February 2nd, 1937.—SEPaRaTors FOR ELECTRIC 
AccumvutarTors, The Chloride Electrical Storage Company, 
Ltd., Exide Works, Clifton Junction, near Manchester. 

This invention comprises a process for making an electro- 
lytically permeable microporous separator comprising the 
successive steps of mixing a finely divided, inert filler and an 
emulsion of a binder in the discontinuous phase, confining the 
particles of binder to the parts of the part ices of filler in closest 
proximity to one another by removing a portion of the con- 
tinuous phase of the emulsion by drying and then applying 
pressure to the mass, vulcanising or setting the binder while its 
particles are so confined and voiding the spaces between the 
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particles by removing the remainder of the continuous phase of 


the emulsion by evaporation. The makers use a process for 
making an electrolytically permeable microporous separator 
comprising the successive steps of mixing a finely divided, inert 
filler and an emulsion of a binder in the discontinuous phase, 


confining the particles of binder to the parts of the particles of 


filler in closest proximity to one another by removing a portion 
of the continuous phase of the emulsion by drying and then 


applying pressure to the mass, vulcanising or setting the binder 


while its particles are so confined and voiding the spaces between 
the particles by removing the remainder of the continuous 
phase of the emulsion by evaporation. The illustrations show 
a separator of known construction above and one of the new type 
below.—February 4th, 1938. 


ELECTRICAL APPLIANCES. 


479,001. July 8th, 1937.—Etecrric DiscHarce Devices, The 
British Thomson-Houston Company, Crown 
Aldwych, London, W.C.2. 


House, 





In mercury vapour rectifiers working at low pressures the 
difficulty sometimes arises of quickly de-ionising the vicinity of 
the anode at the beginning of the blocking period. The 
inventors consequently make such an apparatus as shown in the 





illustration, in which a liquid cathode A, for example, a mercury 
cathode, is situated in the interior of a cathode compartment 

which communicates through a nozzle-shaped passage C with 
the interior of an anode compartment D. An anode E is so 
arranged in front of the opening of the nozzle that the current of 
vapour directed from the cathode compartment into the anode 
compartment possesses a very Mp speed at the surface of the 
anode. An ignition electrode F arranged in front of the liquid 
cathode in the cathode compartment serves to ignite the dis- 
charge, the ignition being effected with the aid of a high-voltage 
impulse. Since during the blocking period (as is the case in the 
illustrated single-anode arrangement) the cathode spot is 
extinguished at the end of the burning period, the ignition must 
be repeated periodically, unless provision is made for the main- 
tenance of the cathode spot by means of an exciting arc. In 
this case, however, by a suitable arrangement of guide plates for 
the vapour current and for the arc, charge carriers should be 
prevented from passing (through the vapour current) from the 
exciting are into the anode compartment during the blocking 
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riod. In order to produce the vapour flow the cathode vessel B 
which contains at its base a store of mercury G is heated. The 
vapour current (as indicated by arrows) streams through the 
nozzle C and a communication tube H into a condensation com 
partment J. By giving the tube H suitable dimensions the 
pressure in the anode compartment D is made high. The con- 
densed mercury flows through a communicating tube K back 
to the cathode A. The level of the mercury surface is kept 
constant by an overflow arrangement, the internal diameter of 
the protective tube L being somewhat greater than the external 
diameter of the cathode tube A, so that when overflowing the 
mercury drops into the intermediate compartment between the 
two tubes. The mercury flows through the openings provided 
in the protective tube underneath the surface of the mercury G 
from the annular slot back into the storage vessel. In order to 
prevent condensation in the cathode or in the anode compart- 
ment the complete discharge vessel is mounted in a furnace, 
which is kept at a temperature of approximately 400 deg. Cent. 
or more.—/anuary 28th, 1938. 


479,011. August 28th, 1937.—HicH-PREsSsURE METAL VaPouR 
DiscHarGe Tuses, N. V. Philips’ Gloeilampenfabriken, 
Emmasingel, Eindhoven, North Brabant, Netherlands. 

The object aimed at in the design of this lamp is to reduce 
the starting voltage as much as possible. The discharge tube 
A contains at each end a helical auxiliary electrode B coated 
with a mixture of barium oxide and strontium oxide. In front 
of each electrode B there is a main electrode C constituted by 
a tungsten wire. The tube contains, furthermore, two quartz 
screens D which have each a central aperture. A resistance 
E is connected, outside the discharge chamber, between the 
current supply wire of each electrode C, and the current supply 
wire of each auxiliary electrode B. The tube has a filling of 
rare gas—for example, of argon at a pressure of 5 mm. of mercury 
—and, in addition, it contains an amount of mercury which 
is preferably dosed in such manner that the whole amount is 
vapourised before the tube has attained its normal operation 
temperature, so that during operation the mercury vapour 
is unsaturated, and in the case of variations of the supply 
voltage or of alterations 1 the cooling conditions the vapour 
pressure is only slightly modified. When the tube is put into 
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operation the current initially flows through the auxiliary 
electrodes B. The discharge starting from these electrodes is 
concentrated by the screens D and led along the electrodes, 
which are heated by the discharge. When the vapour pressure 
(and therefore the voltage gradient) has attained a sufficiently 
high value, the discharge passes from the auxiliary electrodes 
B on to the main electrodes C. During normal operation the 
auxiliary electrodes B carry no current or a current of negligible 
intensity. The time interval between the ignition and the 
jumping over of the discharge depends on the value of the 
resistances E. In a tube tested the distance between the elec- 
trode portions 5 amounted to 18 cm., and the distance between 
the auxiliary electrodes to about 19 cm., whilst the resistances E 
had @ value of 5 ohms. After the normal operating condition 
had been attained the current intensity of the tube was 4-5 
amperes. Shortly after the ignition the operating voltage 
of the discharge was about 20 volts, whereas in the normal 
condition of operation the operating voltage was 120 volts. 
At the moment when the discharge passed from the auxiliary 
electrodes on to the main electrodes, it was about 40 volts.— 
January 28th, 1938. 


GAS PRODUCERS. 


479,410. June 2nd, 1937.—THEe DrEsvuLPHURISING oF ComM- 
BUSTIBLE GASES, Carbonisation et Charbons Actifs, 50bis, 
Rue de Lisbonne, Paris, France. 

This invention relates to a process and a device for the de- 
sulphurising of combustible gases. An excellent catalyst is 
obtained according to the invention by boiling activated carbon 
in granulated form in a commercial solution of ferric chloride 
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until the perchloride of iron has penetrated to the centre of the 
granules, A very summary washing is then effected, and the 
granules are allowed to drain. The carbon thus impregnated is 
dropped into a boiling solution of sodium carbonate or caustic 
soda ; the temperature is maintained at boiling point for a time 
sufficient for precipitating the total quantity of iron, After all 
the iron has been precipitated a thorough washing is effected, 
preferably in hot water, By submitting the carbon thus impreg- 
nated to the action of superheated steam at a temperature ond 
between 300 deg. and 450 deg. Cent., its qualities are improved 
considerably ; that is to say, that its sensitivity to poisons is 
almost totally suppressed, as well as its oxidising action upon 
carbon monoxide, hydrogen, and methane, without altering its 
catalysing power as regards sulphuretted hydrogen. A catalyst 
according to that obtained in the conditions mentioned above is 
adapted to purify, without intermediary regeneration, 100,000 to 
150,000 times its volume of gas containing about 0-1 per cent. by 
volume of sulphuretted hydrogen.—February 4th, 1938. 


AERONAUTICS. 


478,909. January 25th, 1937-—-Eneine Movuntines, Getefo 
Gesellschaft fir Technischen Fortschritt, mit beschrankter 
Haftung, 13, Woyrschstrasse, Berlin, W.35, Germany. 

This invention is intended to reduce the transmission of vibra- 
tions from the engine to the fuselage of an aeroplane. The 
engine A is surrounded by a hoop-like structure B and is attached 
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to the main frame by other hoops C and the struts D D. The 
connection between the two sets of hoops is effected through the 
rubber buffers E E. It is pointed out that the centre of gravity 
of the engine, marked S, is above the line of the crankshaft K. 
The crankshaft is connected with the propeller through an 
articulated shaft.—January 27th, 1938. 


MOTOR CARS AND ROAD TRAFFIC. 


479,013. March 3rd, 1937—Sprinc SusPENSION FoR Roap 
Veutctes, L. M. Ballamy, 63, Old Town, Clapham, London, 
y.4. 


In this system of spring suspension the weight is carried by 
the spring through the intervention of a slidable member. The 
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wheel is connected with the chassis by means of a tubular radius 
rod A, within which can slide the piece B. The spring C 
is attached to this sliding piece by means of the shackle D. It 
will be observed that the mechanical advantage of the spring 
over the load that it has to sustain varies with its flexure, as 
indicated by the broken lines.—January 28th, 1938. 


METALLURGY. 


479,406. May 19th, 1937.—THe Castinc or NON-¥ERROUS 
Attoys, Fachanstalt fiir Neuzeitliches Giessereiwesen L. 
Weiss G.m.b.H., Schumann Strasse 45, Dresden, A.16, 
Germany. 

This invention provides a casting process by the employment 
of which quite smooth die castings can be obtained without any 
further treatment being undertaken. It has been found that it 
is necessary to remove the air from the chill mould impulsively, 
so that to a certain extent there exists an air-free space into which 
the liquid metal discharges. In order to obtain an impulsive 
removal of the air the chill mould is brought to red heat, 7.e., 
it is heated so strongly that its temperature is only slightly 
below the melting point of the metal to be cast. During the 
whole casting operation the chill mould is maintained at this 
temperature. In order to achieve this, the chill mould may be 
enclosed by a thick shell of heat-insulating material. Whilst 
maintaining the mould red hot there is poured into the casting 
inlet of the chill mould a substance capable of exploding or 
expanding with explosive violence on meeting the hot 
wall of the mould, for instance, a heavy oil, fat, tallow, or carbon 
tetrachloride or the like. Hereupon an explosion occurs, which 
drives the whole of the air out of the chill mould impulsively ; 
at any rate, no oxygen would be left if oil, fat, or tallow were 
used. Shortly after the explosion the liquid metal is poured 
into the chill mould. For a completely smooth surface of the 
casting, however, the inner wall of the chill mould plays a 
decisive part, and if the explosion were brought about in the 
chill mould without preparing the walls thereof specially, the 
desired result could not be obtained. On the contrary, soot, 
oxide scale, and similar impurities would be deposited on the 
inner wall of the chill mould and prevent a smooth surface of 
the casting. The present process includes a third step, namely, 
smoothing or glazing the inner wall of the chill mould. Before 
casting is commenced, and before the chill mould is brought 
to red heat the inner wall thereof is coated with a suitable 
heat-resistant smooth pasty or paint-like coating, for example, 
a paste of water-glass, tale, and ealeium chloride or analogous 
substances and allowed to dry. When this operation has been 
done casting can be commenced in accordance with the described 
process after the chill mould has been heated to red heat. By 
employing the described process castings free from defects are 
obtained without exception, which castings in general require 


MISCELLANEOUS. 


479,400. November 24th, 1936. —Pree Coverings, Versil, Ltd., 
Rayner Mills, Liversedge, Yorks,, and C. E. Binns. 
This lagging is made in sections to fit the pipe for which it 
is intended. It is made by wrapping a mandril of appropriate 
diameter with corrugated paper, tackéd in place by gummed 
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strips of paper. It is then placed between rollers and wound 
with layers of glass silk cemented together with an aqueous 
solution of casein and borax, or some such material. The rollers 
compact the covering, which is stripped off the mandril and 
baked at a temperature of about 230 deg. Fah.—February 4th, 
1938. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








To-Day. 
Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W. 1. 


Two-Stroke Engines,’ H. O. Farmer. 6 p.m. 

Junior Inst. OF ENGINEERS.—39, Victoria-street, S.W.1. 
** Printing Inks,” A. A. Harrison. 7.30 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—Engineers’ Club, 
Albert-square, Manchester. ‘‘ Optical Measuring,” T. Carson. 
7.15 p.m. 

PuysicaL Soc.—Imperial College of Science and Technology, 
8.W.7. ‘‘ Elastic Properties of Sodtum Wires between — 183 deg. 
and 90 deg. Cent.,” R. H. V. M. Dawton; ‘ The Purification 
and Magnetic Properties of Mercury,”’ L. F. Bates and C. J. 
W. Baker; ‘‘ The Frequency of Vibration of Molecules in 
Liquids and its relation to Viscosity,’’ D. B. Macleod. 5.15 p.m. 

Monpay, March 28TH. 

ENGINEERS’ GERMAN CrRcLE.—Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘‘ Die Entwicklung des Mutators 
und Seine Anwendungen (The Development of the Mutator and 
its Applications),’’ Karl Ehrensperger. 6 p.m. 

Inst. or Crvit ENGINEERS: NORTHERN IRELAND Assoc.— 
Queen’s ‘University, Belfast. ‘‘ Notes on Live Loading for 
Bridges,” R. J. Sullivan. 6.15 p.m. 

Inst. oF Transport.—lInst. of Electrical Engineers, Victoria 
Embankment, W.C.2. ‘‘ The Defence of Transport Against Air 
Attack,” Wing Commander E. J. Hodsoll. 5.30 p.m. 

TuEespay, Marcu 29rx. 

Inst. oF Civit ENGINEERS.—Great George-street, West- 
minster, S.W.1. ‘‘ The Reconstruction of Main Road Bridges, 
Calcutta,” M. R. Atkins and D. H. Remfry. 6 p.m. New- 
CASTLE-UPON-TYNE AND District Assoc.—The North of Eng- 
land Institute of Mining and Mechanical Engineers, Westgate- 
road, Newcastle. ‘‘ Notes on the Design of Reinforced Concrete 
Frames,” J. Sopp. 7.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field. ‘Some Notes on Open-hearth Slags,” W. R. 
Maddocks. 6.30 p.m. 

WEDNESDAY, MakgcH 30TH. 
Iyst. or Civit ENGINEERS: MANCHESTER AND DistTRICT 
Assoc.—Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. ‘‘ Reinforce Concrete Road 
Viaduct Above and Along the Course of the River Mersey, 
Stockport,” W. F. Gardner. 6.45 p.m. SourH WALEs anD 
MonMoUTHSHIRE Assoc.—The Engineers’ Institute, Park- 
place, Cardiff. Vernon-Harcourt Lecture on ‘‘ Estuary Channels 
and Embankments,” Brysson Cunningham. 6.30 p.m. 
Inst. or Extectrricat ENGINEERS: WIRELESS SECTION.—- 
Savoy-place, W.C.2. “ High-power Valves: Construction, 
Testing, and Operation,” J. Bell, J. W. Davies, and B. 8. 
Gossling. 6 p.m. 
Inst. or Locomotive Enernsers.—Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. ‘‘ The Development of Rail 
Motor Car Services in France,” M. Dumas. 6 p.m. 


THurspay, Marcu 3lst, To Frmay, Apriv Ist. 


Nortu-East Coast Inst. or ENGINEERS AND SHIPBUILDERS. 
—Mining Inst., Neweastle-on-Tyne. Symposium on Propellers. 


THurspay, Marcu 3lst. 
Inst. or Crvit ENGINEERS: BrisTOL anD District Assoc.— 
Royal Hotel, College-green, Bristol. Vernon-Harcourt Lecture 
on ‘“‘ Estuary Channels and Embankments,” Brysson Cunning- 
ham. 5 p.m. YorKsHIRE Assoc.—Hotel Metropole, Leeds. 
“ Railway Track Work for High Speeds,” J. Taylor Thompson. 
7.30 p.m. 

Inst. oF Furv.—Inst. of Mechanical Engineers, Storey’s- 
ate, S.W.1. ‘‘ A Comparison of the Cost of Heat Supply +f 
lectrode Boiler or by Coke Boiler to the Same Group of Build- 
ings,” 8. Livingstone Smith and C. H. Lander. 6 p.m. 

Inst. oF MECHANICAL ENGINEERS: YORKSHIRE BRANCH 
Grapvates.—Hotel Metropole, Leeds. ‘‘ Recent Developments 
in Boiler Design and Operation,” 8. F. Benson. 7.30 p.m. 
Inst. oF Metats: BrremincHam Loca. Szction.—James 
Watt Memorial Inst. ‘‘ Deep Drawing Problems,” J. D. 
Jevons. 7 p.m. Lonpon Loca Srection.—Society of Motor 
Manufacturers and Traders, Ltd., 83, Pall Mall, S.W.1. Annual 
general meeting and open discussion. 7.30 p.m. 

Fripay, Aprit Ist. 
Inst. or ELecTRICAL ENGINEERS: METER AND INSTRUMENT 
Section.—Savoy-place, W.C.2. ‘‘ Some Polarisation Phenomena 
in Magnetic Materials, with —— reference to Nickel-Iron 
Alloys,” T. A. Ledward; “‘ The Use of Auxiliary Current 
Transformers for Extending the Range of Metering Equipment,” 
G. F. Shetter, 7 p.m. 
Juntor Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
Members’ social evening. 
SATURDAY, APRIL 2ND. 


Royat Instr.—21, Albemarle-street, W.1. “ Scientific 


Internal Combustion Engine Group. ‘‘ Exhaust Systems of 


WEDNESDAY, APRIL 6TH, 'rO FRIDAY, ApRIL 81H. 
Inst. or Navan Arcutrects.—Royal Soc. of Arts, John-street 
Adelphi, W.C.2. Annual meetings. 


WEDNESDAY, APRIL 6TH. 

Inst. or Civit ENGINEERS.—-Great George-street, West- 
minster, 8.W.1. ‘‘ The Work of the Paint Research Laboratory 
of the London, Midland and Scottish Railway Company,” 
Frank Fancutt. 6 p.m, BrrmMiIncHaM anp Districr Assoc.-—- 
At Wolverhampton. ‘The Application of Plastics to Engi- 
neering,” H, W. Rowell. 6 p.m. NEwcasTLE-upON-TYNE AND 
Disrricr Assoc,—The North of England Institute of Mining 
and Mechanical Engineers, Westgate-road, Newcastle. ‘‘ The 
Engineering of the Government Trading Estate, Team Valley,” 
T. D. Watson, 7.30 p.m, 

Inst. or EtecrricaL ENGINEERS: WIRELESS SECTION.-- 
Savoy-place, W.C.2. ‘Electrical Interference with Radio 
Reception,” A. J. Gill and 8. Whitehead. 6 p.m. 

THuRSDAY, APRIL 7TH. 

Inst. or Crtvir Enoarygers.—Great George-street, West- 
minster, S.W.1. Informal meeting. ‘‘ Sub-surface Investiga- 
tions by Electrical Methods,” introducer H, M, Gell. 6 p.m. 

Inst. OF MECHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
Hotel Metropole, Leeds. ‘‘ Roller Crushers,” G. Badger and 
W. T. Miller. 

Fripay, APRIL 8TH. 

Evecraicat InpusTRrEs BENEVOLENT Assoc.—Savoy Hotel, 
W.C.2, Annual general meeting. 12 noon. 

Inst. or Crvin EncrnEeERS: Bristot AnD Disrrict Assoc.- 
Royal Hotel, College-green, Bristol. ‘‘ The Severn Tunnel, its 
Care and Maintenance,” H. A. Alexander. 5 p.m. Ports- 
MOUTH, SOUTHAMPTON AND Districr Assoc.—The University 
College, Southampton. Vernon-Harcourt Lecture on “ Estuary 
Channels and Embankments,” Brysson Cunningham. 7.15 p.m. 

Instr. oF MECHANICAL ENGINEERS.—Storey’s-gate, 8.W. 1. 
Report of Sub-committee on Tungsten Carbide Tools. 6 p.m. 

Inst. oF Sanrrary ENGINEERS.-—Caxton Hall, S.W.1 
“* Small Sewage Disposal Works,” F.C. Temple. 6.30 p.m. 

Juntorn Inst. or ENGINEERS.—39, Victoria-street, S.W.1 
‘*“Some Types of Surface Heat Exchanger Projections,” R. 
Sutcliffe. 7.30 p.m. 

Monpay, Aprit LItH, 

Inst. or Civin ENGINEERS: NORTHERN IRELAND Assoc.— 
Queen’s University, Belfast. Annual general meeting. ‘‘ Deep 
Well Water Supplies,” J. H. Thompson. 6.15 p.m, 

Turspay, APRIL 127TH. 

Inst. oF Civit ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—The North of England Institute of Mining 
and Mechanical Engineers, Westgate-road, Newcastle. “ Sea 
Outfall and Sewage Disintegrator Plant at Seaburn—Design and 
Construction,’’ Douglas Laws. 7.30 p.m. 

Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—-39, 
Elmbank-crescent, Glasgow. ‘“‘Ships’ Speed Meters,” H. 
Hoppe. 7.30 p.m. 

THURSDAY, APRIL 21st. 

RoyaL AERONAUTICAL Soc.—7, Albemarle-street, W.1. 

“ High Altitude Flying,” Prof. J. E. Younger. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. A. P. QUARRELL has been appointed London manager of 
Petters, Ltd., Yeovil, Terminal House, Grosvenor-gardens, 8.W.1 

Mr. J. Duvivier, B.Se. (Eng.), M. Inst. C.E., 15, Victoria 
street, Westminster, 8.W.1, and Mr. J. Kennard, B.Sc. (Eng.), 
M. Inst. C.E., 15, Victoria-street, Westminster, 8.W.1}, have been 
elected members of the Association of Consulting Engineers, 

Mr. E. H. Woorron, manager of the Dick, Kerr works of the 
English Electric Company, Ltd., has resigned in order to join 
the staff of Urwick, Orr and Partners, Ltd., 3, St. James’s- 
square, consulting specialists in organisation and management. 


Petrers Lrp., of Yeovil, inform us that on and from March 

2ist the London office address will be transferred from Bush 
House, Aldwych, to Terminal House, 52, Grosvenor-gardens, 
London, 8.W.1. Telegrams, “ Escapable Sowest London ” ; 
telephone, Sloane 8258/9. 
Mr. Lesiie TuRNER, M. Inst. C.E., M.1. Struct. E., consulting 
engineer, of 116, Victoria-street, Westminster, London, informs 
us that as from March 19th his address has been Coastal 
Chambers, Buckingham Palace-road, Westminster, 8.W.1. 


Livesey AND HenpErson, of 14, South-place, Loudon, E.t’.2, 
inform us that Mr. J. D. C. Couper, CBE. M. Inst. OC... 
M.I. Mech. E., at present in practice as Couper and Ker, 4, 
Dean’s-yard, Westminster, 8.W.1, is joining the firm as a partner 
as from the 3lst instant. The style of the firm will remain 
unchanged. 

Sotway Pumps, Ltd., of 68, Victoria-street, London, 8.W.1, 
inform us that a further factory has been acquired in Northfleet 
with 48,000 square feet. accommodation. This new works, 
which is one ot from the existing works in Gravesend, is now 
being equipped, and the whole of the old factory premiises are 
also Bis maintained and are in full work. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readere. 


Tue Ismami1a VAtve Company, 17, Victoria-street, West- 
minster, London, 8.W.1, has received a. repeat order for 
‘* Ismailia ’’ discharge valves for twenty steel parachute water 
tanks for the South African Government Railways. The tanks 
are being built by Société Metallurgique D’Enghien, Enghien, 
Belgium. 








LAUNCHES AND TRIAL TRIPS. 


OrNA, motorship; built by Barclay Curle and Co., Ltd., 
to the order of the British India Steam Navigation Company, 
Ltd.; dimensions, length 420ft., breadth 57ft. 6in., depth 
34ft. 6in., to carry 8500 tons deadweight. Engines, four- 
cylinder, opposed-piston, 560mm. diameter by 2160mm. 
combined stroke ; trial trip, March 16th. 

Recent Ticer, motorship; buijt by Swan Hunter and 
Wigham Richardson, Ltd., to the order of C. T.. Bowring and 
Co., Ltd.; dimensions, length 500ft., breadth .68ft, 3in., depth. 
35ft. 9in. Engines, opposed-piston, single-acting, two-stroke, 
5350 1.H.P. at 110 r.p.m.; launch, March 17th. 

Triapic, motorship; built by Lithgows, Lid., to the order 
of the British Phosphate Commissioners ; dimensions, length 
435ft., breadth 60ft., depth 37ft. Engines, single-acting, 








only polishing to make them fit for galvanising.—February 4th, 
1938, 


Problems of Industry,”’ Prof. W. L. Bragg. 3 p.m. 


four-stroke ; launch, March 17th. 
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PUBLIC NOTICES. 





PUBLIC NOTICES. 





Ministry. 
DIRECTORATE OF 
_ TECHNICAL DEVELOPMENT. 
VACANCIES for DRAUGHTSMEN, 
GRADES I and II, at the Royal Air- 
craft Establishment, South Farnborough, 


Hants : 

ker. 672 C.—DRAUGHTSMEN, GRADE TI, for 

\ireraft “ Genera Roginering Work. 

REF. —DRAUGHTSMAN, GRADE I, for 
the Desten a aaien Gauges for Interchange- 
ibility Purposes for General Aircraft Instruments and 
Photographic Pusat. 





REF. 668 DRAUGHTSMEN, cna I, for 
Detail Design Work on Areazeent for Airer: 

ReFr. 690 C.—DRAUGHTSMEN, GRADE I, for 
Work in connection vith the Design of Wireless 


\pparatus 
REF. 728 C.—SEVERAL DRAUGHTSMEN, GRADE 
for Aircraft and General Engineering Work, or for 
i chament Work, or for Plant and Constructional 
Work, or for Light Precision Mechanisms, or for Work 
in connection with the Design of Wire less Apparatus, 
or for Instrument Gauges as above. 

Candidates should have had good general education 
and technical training, and experience of a character 
ippropriate to the post applied for. 

SALARY SCALEs. 

Draughtsmen, Grade I: £220 a year, rising by 

annual increments of £10 to £260 (efficiency bar), and 


thence Ry £12 to £330 a year. Commencing salary up 
to £260 a year, according to qualifications and 
ex perience 

Draughtsmen, Grade Il: Up to 82s. a week. Com- 
mencing salary according to qualifications and 
experience 


The appointments are non-pensionable. Entrants to 
tirade IT wiil be eligible for consideration for appoint- 
ment to pensionable posts in the event of vacancies 
arising on the permanent establishment. Promotion 
from Grade II to Grade I is governed by merit. 

Applications should be made on a form to be 
obtained (quoting the appropriate reference number) 
from the CHIEF SUPERINTENDENT, Royal Aircraft 
Establishment, South Farnborough, Hants, to whom 
t should be returned not later than 15th April, 1938. 

4152 





A® Ministry. 


DIRECTORATE — SCIENTLEIC 


RESEARC 
APPLICATIONS are oNV ITED for an 
APPOINTMENT as SCIENTIFIC 
OFFICER in the Air Ministry Research 
Pool, for general research work on 
problems associated with air armament. 

Candidates should possess an Honours Degree in 
Engineering, Physics or Mathematics, and should have 
had a sound technical training, including experience in 
the workshops and drawing-office. Candidates should 
also have had experience in general research work on 
scientific and technical problems and, in addition, 
should be able to show evidence of ability to supervise 
and conduct applied research, Some knowledge of 
instrument design and experience of armament work 
is desirable. Candidates should be physically fit for 
flying and willing to fly as observers. 

Scale of salary, £400 by £18 per annum to £454 and 
thence by £25 per annum to £680. There is an 
efficiency bar at £580. (Scale applicable to women, 
£320 by £12 per annum to £356 by £18 to £464 (bar) 
by £18 to £550. 

The A= B.<-- WO will carry superannuation under 
the Federated Universities Superannuation Scheme. 
Government contribution being approximately 10 per 
cent. of salary and individual contribution 5 per cent. 

Promotion to the higher grades of Senior Scientific 
Officer (men, £680-£25-£800 ; women, £550-£18-£650) 
and Principal Scientific Officer (men, £850-£30-£1050 ; 
women, £700-£25-£820) is governed by merit as and 


when vacancies arise. 
Aoeeonene should be made on a form to be 
747 C) from the CHIEF 


obtained (quoting Ref. No. 

SU PERINTENDENT. Royal Aircraft Establishment, 
South Farnborough, Hants, to whom it sous be 
returned not later than 15th April, 1938. 172 


ir Ministry. 
DIRECTORATE OF 
TECHNICAL DEV eat. 

APPL Anos are INVITED for an 
APPOINTMENT as ASSISTANT CHIEF 
DESIGNER at the Royal  Aircratt 
Fstablishment, South Farnborough, 
Hants, for work in the Engine Drawing Office on the 
Design of Engines, Engine Installations, Hydraulic, and 
Pneumatic Machinery. 

Candidates should have had a sound general educa- 
tion and a thorough technical training. Practical 
experience in Engineering Workshops is essential. 

Salary scale: £500, rising by annual increments of 
£25 to £600 per annum. 

The appointment will be non-pensionable, but the 
entrant will be eligible for consideration for appoint- 
ment to a pensionable post in the event of a vacancy 
arising on the permanent establishment. Promotion 
to Chief Designer (£650-£800) is governed by merit as 
and when vacancies arise. 

Application should be made on a form to be obtained 
(ieee Ref. No. 734 C) from the CHIEF SUPER- 
INTENDENT, —— Aircraft Establishment, South 
Farnborough, Hants, to whom it should be returned 
not later than 15th April, 1938. 4151 


A= Ministry. 


mer Go OF ARMAMENT 


VELOPMEN 

APPLICATIONS — INVITED for an 
APPOINTMENT SENIOR TECH- 
NICAL OFFICER by Air Ministry Head- 
quarters, ndon, Ae ae charge of a 
section dealing with h trative 
oe of design and ceenteeeliell” of high-explosive 
8 

Candidates should possess an Honours Degree in 
Chemistry, Physics or Engineering, or technical train- 
ing to equivalent standard, and have a thorough 
knowledge of high explosives and the construction of 
high explosive and allied stores. 

Salary scale, £680-£25-£800 a year. 

Application should be made on a form tobe 
obtained, quoting reference B.619, from the SECRE- 
TARY, Air Ministry (S.2.d), Adastral House, Kings- 
way, W.0. 2, to whom it should be returned a ha 
than the 15th April, 1938. 























‘onstruction Engineer. 


/ REQUIRED by the Government 
of Ceylon, for the Irrigation Department, 
for three years, with possibility, but no 
Frasente, of renewal. Salary £700-£40- 
£900 a year. A salary higher than the 
initial, ot the scale will be offered to 
candidates on account of age and experience. Free 
passages and, if married, for wife and children, not 
exceeding four persons. Free quarters, or an allow- 
ance in lieu. ‘Travelling and subsistence Sa 
— leave in accordance with regulations, Candida 

e 30-45, must be Corporate Members of the preorere 
tion of Civil Engineers and have had wide experience, 
in respousiblé charge, of investigation, design, and 
Pinson we gh of irrigation, water supply and drainage 
projects at home and abro 

Apply at once by letter, stating age, whether 
and ex erie eee and full, peritonlem of qualifications 

ence, and men — iS paper, to the 
OWN AGENTS FOR THE COLO ONIES, 4, Mill- 
4136 





Hoe i London, 8.W.1, quoting Maen 











No 


(P. J. RISDON.) 
Travelling Carriages 


(k. G. FIEGEHEN.) 


(N. A. V. PIERCY.) 





Ghe Engineer 
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PUBLIC NOTICES. 


PUBLIC NOTICES. 





[partment of Scien- 


TIFIC AND INDUSTRIAL 
RESEARCH. 


JUNIOR SCIENTIFIC OFFICERS 
REQUIRED at the Building Research 





Station, Garston, near Watford, Herts, 
and the Road earch Laborat ory, 
Harmondsworth, West Drayton, Middlesex. Candi- 


dates should po&sess qualifications as follows :— 


Good Honours Degree or equivalent qualification 
in Physics, or in Chemistry with a knowledge of 
Physics, and some Research Experience (2 or 3 
vacancies); or good Honours Degree or equivalent 
qualification in Engineering with some Workshop or 
other Engineering Training, and preferably some 
Research Experience (1 or 2 vacancies). 


Salary scale, £275 by annual bperemeente of £18 to 
£347 for men, and £275 by £12 £320 for women, 
with provision under the Federated Superannuation 
System for Universities after two_ years’ service. 
The salary scale for the Grade of Scientific Officer, 
promotion to which is by merit, is for men £400-£18- 
£454-£25-£580 (efficiency bar)-£25-£680, and for women 
£320-£12-£356-£18-£464 (efficiency bar)-£18-£550. 


Appliction must be made not later than 19th April, 
1938, on a form to be obtained on request (by post- 
card, quoting yoterence J 38/3), from the ESTAB- 
LISHMENT OFF Department of Scientific and 
Industrial Mond tong ‘16, Old Queen-street, West- 
minster, 8.W.1. 4153 





[)epartment of Scien- 


TIFIC AND a image L 


RESEARCH. 

JUNIOR SCIENTIFIC OFFICERS are 
REQUIRED at the National Physical 
Laboratory, Teddington, Middlesex, for 
service in the Bevreicey. Department. 
Candidates should have a good Honours Degree in 
Engineering or equivalent aan together 
with Mechanical Workshop Experience. Salary scale 
£275 by annual increments of £18 to £347 for men, 
and £275 by £12 to £320 for women, with provision 
under the Federated Superannuation System for 
Universities after two years’ service. Entry will not 
necessarily be at the minimum of the scale in the case 
of candidates with exceptional experience. ‘Ihe 
salary scale for the Grade of Scientific Otficer, pro- 
motion to which is by merit, is for men £400-18-£454- 
26-£580 (efficiency bar) 25-£680, ant fe women £320-12- 
£356-18-£464 (efficiency bar)- 18-£55: 

Application should be imi not later than 
Tuesday, 19th April, 1938, on a form to be obtained 
on request (by postcard), ‘from the DIRECTOR, The 








National Physical Laboratory, Teddington, Middlesex. 


[ipgineering Draughts- | 
MAN REQUIkcD at the national 
Physical Laboratory, Teddington, Middle- 
sex. The work will include the Design 
of Gauges and Measuring Apparatus. 
Wages £4 4s. to £5 5s. per week.— 
Applications, ‘stating age, analiaestions. 
and experience, to be addressed to the DIRECTOR 
not later than 11th April. 4150 


\rown Agents for the 


LONIES 
( ‘OLONIAL “GOVE RNMENT 
POINTMENTS. 
APPLICATIONS from qualified candi- 
a. awe INVITED for the following 


POST: 

M/5781.—ASSISTANT ENGINEER REQUIRED 
for the Malayan Public Works Service for three 
years, with possible permanency. Salary 400 dollars 
a month, rising by annual increments of 25 dollars 
a month to 800 dollars a month. (The Government 
rate of exchange is now 2s. 4d. to the dollar.) A 
children’s allowance is payable to married officers 
with children. Free p and, subject to certain 
conditions, for wife ona family also. Liberal leave on 
full salary. Candidates, 23-26, must be Cor- 
porate Members of the Institution of Civil Engineers, 
or hold an Engineering Degree recognised as granting 
exemption from Sections A and B of the A.M.I.C.E. 
examination ; but students of the Institution between 
the ages of 23 and 25 years, who have passed the 
A.M.LC.E. examination are eligible for appointment. 
{In either case, candidates should have had at least 
two years’ practical experience on Engineering Works 
after taking their degrees or completing articles, at 
least one year of which should have been speut in a 
Drawing Office. 

M/5607.—ASSISTANT ENGINEER REQUIRED 
by the Government of British Honduras for the 
Public Works Department for one tour of 30 months. 
Fixed salary of 3200 dollars to 3600 dollars a year, 











according oe qualifications and experience. Leave on 
full salar ‘ree passages and, subject to certain 
cendniian,. ~ wife and family also. Candidates, 


age 25-40, must be Corporate Members of the Institu- 
tion of Civil Engineers, or possess an Engineering 
granting exemption from 
A and B of the A.M.LC.E. examination, 
and be capable of Carrying Out Works for the 
Improvement of the Navigation of Belize River, and 
in Assisting with Road Work and other Public Works 
Department Undertakings. 

Apply at once by letter,. stating age, whether 
married or single, og full particulars of qualifica- 
tions and experience, and mentioning this paper, to 
the CROWN PAGENTS FOR THE COLONIES, 4, 
Millbank, London, the reference 


Var Department. 


oF ENGINEERING 4 3SIST- 
ANTS REQUIRED for work in the 
te Ml oy of the Directorate of 
Fortifications and Works at the War 





Candidates should have had drawing 
office experience in reinforced concrete design. 

Pay, according to qualifications and experience, up 
to £6 10s. a week. 

Duration of appointment will probably be at least 
two years. Preference to ex-Service candidates, other 
things being equal. 





Application form obtainable wy postcard from the 
UNDER-SECRETARY of STATE (C.5), The War 
ice, ndon, S.W.1, to be lodged not later a 
20th April, 1938. Quote Appts./80. 417 
W ar Department. 
CIVILIAN INSTRUCTOR RE- 
QUIRED IMMEDIATELY for the Royal 
Army Service Corps Training Centre, 
Aldershot. 
Candidates should preferably be 





between the ages of 30 and 45 years, 
possess a University Degree in Engineer- 
ing, or its equivalent, and have recent 
in engineering and in the teaching of 
higher mathematics, chemistry, and allied subjects 
up to the standard necessary for the examination of 
the Associate Membership of the Institution of Mech- 
anical Engineers. 


experience 


Salary scale £400 a year, rising by annual incre- 
ments of £18 to £500 a year. 
Preference given to ex-Service candidates, other 


things being equal. 
Application forms obtainable by postcard from jz 


UNDER-SECRETARY of STATE (C.5), The 
Office, London, 8.W.1, to be lodged not —_ than 
11th April, 1938. Quote Appts. 77. 





ENGINEERING 
EXHIBITION 


GREYFRIARS HALL, 
CARDIFF 


16th November to 
26th November, 1938 


THE SEVENTEENTH ANNUAL ENGINEERING 
EXHIBITION (under the auspices of The South Wales 
Institute of Engineers) will be held in 
GREYFRIARS HALL, CARDIFF, 
opening on 
WEDNESDAY, 16th NOVEMBER, 
and closing on 
SATURDAY, 26th NOVEMBER, 1938 
APPLICATIONS FOR SPACE ARE. INVITED 


Copies of Ground Plaa, Application for Space Form and 
full particulars regarding the Exhibition may be 
obtained on application to: 
MARTIN PRICE, Secretary, 
THE ed WAL = een 
F ENGINE 


4082 © PARK PLACE, “CARDIFF. 





Jorough Polytechnic. 

BOKOUGH- ReaD, Gpomnon, & 

FULL-TIME LECTURE AIR SONDITIONING. 

The Governors invite APPLIC ATIONS for the 
above-named APPOINTMENT, commencing in Sep- 
tember next, for Day and Evening Work. 

Industrial experience is essential. Previous teaching 
experience and a suitable Degree or its equivalent 
qualitication are desirable. 

Salary, Burnham Scale. 

Form of application and conditions of appointment 
may be obtained by sending a stamped addressed 
foolscap envelope to the undersigned. 

DOUGLAS H. INGALL, 

4066 


Principal. 
Northampton Polytechnic. 
ST. JOHN-STREET, LONDON, E.C.1. 
~ APPLICATIONS are INVITED for the POST ot 
HEAD of the A! [L and MECHANICAL ENGINEER- 
ING DEPART 
Salary Seale: : 





ey30 by annual increments of £25 to 


Particulars of the appointment and application 
forms will be forwarded on request. Applications, 
which should be accompanied by copies of 3 testi- 
monials, should be submitted not later than 25th 
April, 1938. 

The candidate appointed will be required to enter 
upon his duties on Ist ———- — 

.C. WS, M.A., M.Se. 

4158 “Principal. 
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‘*THE METALLURGIST.” 


ment, which deals with the Science and 
Practice o: urgy, both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next due, April 29th. 


This Su 


ADVERTISEMENTS. 


The charges for Classified Advertisements is 1/- per 
line up to one inch—minimum eharge 4/-; these cesunp- 
ing one inch or more at the rate of 12/- per inch. Orders 
Displayed Adve ae by a emittance, The apple: 
y v me on 
Classified Advertisements cannot be 
cata delivered before TWO o’clock on Wedneaiay 
afternoon. 
teers olay Oe SERS ae ee 
Peper oe, iad is to bo Gibomet oe the 
Publisher, other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 

This Directory, which is published in the interests 
of advertisers in THE ENGINEER, ma obtained 
free of charge on application to the Pu Publisher. 





Postal Address, 28, Strand, London, W.C.2. 
Teleg. xin 
o¢ Address, *" padbety 9; Pri 
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New Edition of Vol. Il. 





THE ECONOMICS OF RAIL TRANSPORT 


IN GREAT BRITAIN. 


VOL. Il: 


’ RATES AND SERVICE. 


By C. E. R. SHERRINGTON, M.A., M.Inst.T., Secretary of the Railway 


Research Service. xvi + 336 pages. 


12s. 6d. net. 


(Vol. I, HISTORY AND 


DEVELOPMENT is still obtainable, 12s. 6d. net.) 


The new edition of Vol. Il. considers important cha’ 


of recent years, such as electrification 


progress, pooling agreements, road traffic working ; and includes several new appendices. 
Vol. VI of the Roadmakers’ Library 


PRINCIPLES OF ROAD ENGINEERING 


By H. J. COLLINS, M.Inst.C.E., M.I.Mech.E., and C. A. HART, A.M. Inst.C.E. 


A.M.1.Struct.E. 


xvi + 628 pages, 306 illustrations, 20 plates. 


50s. net. 


THE CHEMISTRY of CEMENT & CONCRETE 


By F. M. LEA, M.Sc., 
80 diagrams and 10 plates. 


A.LC., and C. H. DESCH, D.Sc., F.R.S. 


xii + 429 pages, 
25s. net. 


PRINCIPLES OF POWDER METALLURGY 


With an Account of Industrial Practice. By W. D. JONES, M.Eng., Ph.D. 


208 pages, 16 plates and 69 diagrams. 


15s. net, 


BEARING METALS & ALLOYS 


By H. N. BASSETT, 


xvi + 407 pages, 


9 plates. 25s. net. 


Descriptive Folders and complete Catalogue on —. 


DLONDON © fa VPP nO MEAL 415-45 MADDOX ITY 
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PUBLIC NOTICES. 
Borough Polytechnic. 


BOKOUGH-ROAD, LONDON, 5.E 

FULL-TIME LECTURER IN THE DEPARTMENT 

OF MECHANICAL BNGINEERING 

invite APPLICATIONS for the 

above-named APPOINTMENT, commencing in Sep- 
tember next, for Day and Evening Work. 

Works training, previous teaching experience, and 
a suitable Degree are essential. 

Preference will be given to candidates who possess 
either a Mechanical Engineering Degree with Metal- 
lurgy as a subsidiary, or a Metallurgical Degree with 
ay anys as a subsidiary. 

Burnham Scale. 


Salary, 
Be a4 ~ of application and i of appointment 








be 
fooketap envelope to the eadersigned. 
DOUGLAS H. INGALL, 
4065 


Principal. 
ssex Education Committee. 
SOUTH-EAST ESSEX TECHNICAL 

COLLEGE. 
LONGBRIDGE-ROAD, DAGENHAM. 


The SERVICES of an ASSISTANT ENGINEER 
College. The successful 





PUBLIC NOTICES. 
‘ounty Mental Hospital. 


WINWICK, WARRING'TON. 





The Visiting Committee invite TENDERS for the 
SUPPLY, DELIVERY, and aiden 2 of FOUR 
HOT WATER CALORIFIERS, PUMPS, and 


Specification, plan, conditions of contract and form 
of Tender may be obtained from the undersigned on 
payment os a deposit of £1 1s., which will be returned 
on receipt of a bona fide Tender and the return of the 
plan and specification 

Ten must be oemt through the post in a plain 
sealed envelope, endo *““Tender for Calorifier 
Plant,”’ and must bear no other name or mark indicat- 
ing the sender. 

Tenders must be addressed ‘‘ The Clerk to the 
Visiting Committee *’ and must reach the Hospital not 
later than 9 a.m. on Wednesday, 11th May, 1938. 

The Committee do not bind themselves to accept 
the lowest or any Tender. 

= FREDK. ae. UNCLES, 
417 


Merk to the Committee. 
\ ¢tropolitan Water Board. 
af. sauDeE FOR THE * ‘ieiueeted 
F STORES, 
The Met aman: Water Beard” “invite TENDERS 
He > SUPPLY of the undermentioned STORES 





are REQUIRED for this 
candidate will work under the direction of the Engi- ERV. a for the period of Twelve. Months, 
ag Bw = oo to Assist By Fang Bn Kes pe eeery 4 lst June, 1938. 
e Boilers an eating Apparatus and the r 
and Mechanical Work in connection with the Main- 1B 8, Tperwus. CEMENT, &c. 
tenance Work of the College. Experience and training 8. IRON and STEEL. 1. : 
as a Marine Engineer will be an advantage. and UTS, SCREWS FILES, 
oe wage, £3 15s. See. rising, subject te “< ah st RS é Bon mihi 
‘acto. servi b ts e TIN e 
a SENE, MOTOR SPIRIT CREASES, ke 
Asotin. giving vn gpeaetiad training and sabe. 19. IRON, BRASS, GUNMETAL, and Other 
quent employment, and enclosing t copies 
recent testimonials, be sent to the Pac ine to the 20. G.M. STOP COCK and FERRULES, OUT- 
Governors, South-East Essex Technical 2 College. e. hour i. ae aaa Bg FL HYDRANTS. 
14th A 5 
eee as 23. MAINTENANCE of WEIGHING MACHINES. 
JOHN SARGENT, — —e be 2 Be 2 nig 
D { Educati w may rom the ngineer by 
4178 irector o' ucation. n © mene - ~~ of the Board 
171), or upon forwarding a 





(ity and Royal Burgh of 


ELECTRIC try DE PARTMENT. 

The Corporation invites be for the SUPPLY 
and ERECTION of FOUR LETE STEAM 
GENERATING UNITS of . per hour 
maximum continuous rating, together with all asso- 
ciated EQUIPMENT and PIPIN 

Form of ‘tender, conditions of  sonaeeah, and specifi- 
— can be obtained on application to Mr. D. H. 

B.8c., M.LE.E., City Electrical Engineer, 
Eleotacity Offices, Dudhope Crescent-road, Dundee, on 
payment of a deposit of Two heey which will be 
returned on receipt of a bona fide T ‘ender. 

‘Tenders, sealed in oe provided, to be lodged 
with David Latto, Esq., Town Clerk, City Chambers, 
— not later than Wednesday, 11th May, 1938. 

e Corporation does not bind itself to accept the 
set or any ‘lender. 

D. H. BISHOP. B.Se., M.LE. 

yeneral Manager —— ‘Engineer. 
The Corporation of Deaton 
Electricity Department, 
Dudhope Crescent-road, Dundee, 
28th March, 1938. 4170 


(ounty Borough of Brighton. 
LAUGHTON LODGs Nala FOK MENTAL 
DEFECTIV 
WATER SUPPLY TREATMENT PLANT. 





The Corporation invite TENDERS from experienced 
me for the a PPLY, ERKCTION, SETTING 
WORK, TESTI ne and MAINTENANCE _ of 
TION, TREATMENT, and AUXILIARY 


FILTRA 

PLANT, =, B aged appurtenant WORKS in —_ 
nection with the proposed omg for Mental 

tives at Laughton, near Lewes, Sussex. 

Copies of the general conditions, drawing, specifica- 
tion, and form of Ten may be obtained upon appli- 
cation to the Waterworks Engineer, 12, Bond-street, 
Brighton, 1, accompanied by a cheque for ‘I'wo 
Guineas, payable to “* Brighton Corporation,’’ which 
will be refunded on receipt of a bona fide Tender (not 
subsequently withdrawn) and the return of all docu- 
ments supplied. 

Tenders, which must be enclosed in plain sealed 
envelopes not bearing any name or mark indicating 
the sender, endorsed ‘‘ Tender for Water 
Plant—Laughton Lodge,’’ must be delivered to me 
before 10 a.m. on Monday, the 25th day of April, 1938. 

No Tender will be considered which does not comply 
with these conditions. 


tment 


DREW 
Seosie Town Clerk. 


4157 


J. G. 


Town Hall, Brighton, 1, 
1st April, 1938. 


PUBLIC NOTICES. 





Borough of Tottenham. 


POINTMENT OF 


INEER AND SURV 


er yar Soe by increme 

of £50 per annum to £1500 pe: nts 
Applicants must be Chartered. Civii Engineers and 

hold the Testamur of the of & and 

County Engineers. 





The person appointed will be required to devote his 
whole time to the duties of the office, act as and 
when required as Surveyor iat the Tottenham Educa. 





tion C itt Zt ve and advisory capa. 
city, and, if so uired, act as Engineer to the 
To ttenbam and Wood Green Soint oy ~ Committee. 
tment will be subject to three months’ 
notice bes to the [gg of the Local Government 
Superannuation Acts. the successful candidate w j|| 
be required to pass & a medical examination. 
erence will be given to applicants betwee, 
35 and 45 years of age. 


Forms of Papplicntion and conditions of appointment 
may be obtained from me, and applications, accom. 
panied by copies of not more than three recent test/- 
monials, enclosed in an avete endorsed ‘* Borough 
Engineer and Surveyor,’’ must be delivered to me nt 
later than Saturday, the 23rd April, 1938. 

Canvassing in any form will be a disqualification 

E. wor SON, 
fown Clerk 

Town Hall, 


Tottenham, N.15. 4098 





(County Mental Hospital. 


RAINHILL, NEAR LIVERPOOL. 

The Visiting Committee invite APPLICATIONS for 
the POST of RESIDENT ENGINEER. 

Applicants must be between 30 ane 40 years of ave 
and have had a t n the nt 
of Steam Boilers and E al Pr i ot 
ome. together with the Sanureivten and ate 

of Electrical Plant, Extensive Heating, Hot and (: ld 
Water Services, Pumps and the Machinery appertai: 
ing to the Laundry, Kitchen, Bakery, and Cold 

Storage. The duties also include the Maintenance ani 
Repair of the Institution Buildings and the Genera! 
Supervision of the or Department Staff. 

The salary commences at £400 per annum, rising |») 
annual increments of £25 to a maximum of £500 per 
annum. The appointment is subject to 3 per cent. 
deduction under the Asylums Officers’ Superannuation 
Act, 1909. A house is provided, for which there wil! 
be - charge ot £34 per annum, 

Form of application may be obtained from the 
Clerk and Stownes, at the above address, on receipt of 








° stampe foolscap envelope, and when com 

t be returned, addressed to the MEDICAL 
SUPERINTENDENT. County Mental Hospital, Rain 
hill, endorsed ‘* ident Engineer,’ not later than 


1938, 
4171 





the first post on Tuesday, the 19th April, 
IRELAND. 
i epartment of Defence. 
veer tf ~— POSITION OF INSTRUMEN' 
ND REPAIRER (MALE). 
APPLICATIONS ‘are INVITED for the “TEMPO 
RARY NON-PENSIONABLE POST of INSTRUMEN | 
MAKER and RKPAIRER in the Army Ordnanc:- 
Service. 
QUALIFICATIONS REQUIRED. 
(A) Practical experience in the Construction ani 


Repair of Instruments with special erence to th: 
Repair of Range-finders, Directors, Binoculars, 
Monoculars, Dial Sights, Telescopes, Height an: 


baa i gens Predictors A.A., and Sighting Appa 


By Ry nt to cote fitting and Machine work to « 
very high degree of skill and craftsmanship. 

(C) Practical knowledge of Cleaning and Adjustin 
the various Instruments. 

(D) A sound knowledge of the Theory of the Instru- 
ments and capacity to impart instruction therein. 

Salary, £260 per annum inclusive. 

Age limit, 25 to to 58 ¥ ears. 

Latest date for application, 22nd April, 1938. 

Full particulars and forms of application may be had 
from the SECRETARY, Department of 
Parkgate, Dublin. 4126 


Fssex Rivers Catchment Board. 


MECHANICAL FOREMAN 
APPLICATIONS are INVITED for the gid 
MECHANICAL FOREMAN at £4 w 
according to qualifications, plus oie, onths travelling 
allowance, Good experience of Drag-line Excavator. 








of 
eek, 





(Room 
envelope (large). 
Applicants should refer to _ number of the 


indicated in the form of Tender, — = Reg ay at 
the offices of the Board (Room ter than 
Twleve o’clock Noon on Monday, tie Foot 1088. 

do not bind themselves to accept the 
lowest or any Tender. 

G. F. STRING 
Clerk ott the Board. 
— of the B 


joard, 
173, Rosebery-avenue, E.C.1, 


17th March, 1938. 4090 


Further particulars and forms of application obtain- 
able from — a? Essex Rivers Catchment Board, 
d, on receipt of stampei 

eeannek envelope, 7 4156, 








Mid- Wessex Water Company 
ENGINEERING ASSISTANT. 
ot Gee ge oe are INVITED for the APPOIN! 
MENT of NIOR ASSISTANT ENGINEER, at a 
commencing a t.. Corporate Mesnberab mo he ost 
o . rpora! em 
tution of Civil Engineers : ae Maicent 








River Great Ouse Catchment 


ARD. 
LOCK RECONSTRUCTION, &c. 

TENDERS are INVITED for the RECONSTRUC-. 
TION of LOCKS situated at St. Neots and Eaton 
Socon and for the CONSTRUCTION of a NEW WE. 
at Brampton, all in the County of Huntingdon. 

Drawings may be seen and the conditions of Can. 
tract, specifications, bills of quantities, and forms 
Tender obtained at the Offices of the Catchment Board. 
Applications must be acconipanied by a deposit of 
Three Guineas, which will be returned on receipt of a 
bona fide Tender and the return of all documents 


nt 
‘enders will be received up to 10 a.m. on Monday, 
April 25th, —_ at the Office of the River Great 
Ouse Catchm Board, ‘* Elmhurst,’’ Brooklands- 
avenue, Cambridge 


Ten to be  pAdvensed to the ‘‘ Chairman of the 
Board’ and to be endorsed at the top left-hand 
corner ‘* Tender for Lock Reconstruction, &c.,’" and to 
be on the form attached and must be enclosed in a 
sealed envelope which will be supplied with the other 


documents. 
0. BORER, M. Inst. 


Great Ouse Catchment Board, 
Brooklands-avenue, Cambridge. 


T™ 
ENT OF ENGINEER. 


APPOINTM 
APPLICATIONS are INVITED for the POST of 
CHIEF ENGINEER at the new Hospital of 500 beds 
at Edgbaston. Non-resident. 
Salary ll be fixed in accordance with qualifica- 
experience. Superannuation scheme in force. 
pplicants must be between 30 and 45 years of age 
and must have had extensive experience in the 
dli ntenance of large plants of 


1.E. 
Gh ief Engineer. 
4127 





Birmingham United 


HOSrF. 





orporation of Nottingham. 
‘ithe Corporation of Nottingham iuvite APPLI- 


CATIONS from firms desirous of tendering for certain 
LAUNDRY MACHINERY, required for the City 


Mental Hospital, Mapperley, Nottingham, 





Drawings and by the Con- 
ow Engineer, a E. G. Phillips, M.I, Mech. E., 
M.1L = M.1.H.V a Meg M.. _E.. ae 5 , 





Chambe: King-stree N 
forms of” ‘Tender and on of contract, will be Becta 
to selected applicants 
Details with reference to the specification and draw- 
ings can be obtained from = Consulting —* 
Applicants should 
recently completed where * machinery of a similar 
racter been supplied and erec 
Applications should be addressed to ‘me, the under- 
signed, — £2 1088, not later than first 
t on the 6t! D 
— J. E. RICHARDS, 





° 





Town Clerk. 
The Guildhall, Nottingham, 
20th Ma reh, 1938. 4155 


an 
Generation and Hot Water Supply for 
purposes (Panel Heating), &c., of Water Soi 

Laundry Machinery, Lifts, — ytd and a 
ing, and should possess ow- 
ledge of of Electrical Mac Machines ane poe rh as 
are used in a large modern ay tal. 

erence will be given to trained mechanical engi- 
ee who have had large ae ag oy eel 

successful applicant will be required to 

tuil c charge of the ‘whole of the enginesring installations 
of all kinds at the new ae 





Applications must made on the apesyorints 
form to be obtained from the undersigned, and m 

returned not later than | —_—. April Pg’ bn 
clearly mark y full 





details of experience, AE and all § t and 
previous appointments, together awit copies of not 
more than t t testimonials 

Canvassing, cither directly or indirectly will dis- 


qualify. 
a, meyer 
House carry 
t Queen’s Hospital. 


rmingham, 
March 18th, 1938. 4137 








of the Institution of Water xe hn is desirabl.. 
A should be about 40 years of age and must 
have had good experience in the design and con 
struction of Pumping Stati a Reservoirs, and othe: 
Waterworks, e will = be 
required to pass a medical examinatio on. 
ng in any form will be a disqualification. 

Applications should be addressed to the MANAGINY 
DIRECTOR and CHIEF ENGINEER, Mid-Weasex 
Water veneer. rae om Surrey (from whom 
further particulars y be obtained), and reach hin 
not later than ‘April 1 12th, $038. 4120 


Port of London Authority. 


apa are INVITED for TWO 

APPOINTM ASSISTANT ENGINEER. 
Salary i500" rising for approved service by annual 
increments of £25 to £750 per annum. Candidates 
should not be over 35 years of age, must be British 
subjects by birth and must be Corporate Members 
either of the Institution of Civil Engineers or the 
Institution of Mec ical Engineers. Candidates 
should preferably have had experience in the erection 
and maintenance of Machinery and Plant usually 
employed on large Dock and Railway Undertakings. 
including Electrical and Hydraulic Plant, 

Auplineiass. stating age, qualifications and giving 
details of experience, accompanied by copies of seen 
testimonials, should be sent to the ESTABLISHMEN' 
OFFICER, Port of London Authority, | Trinity-square. 
E.C.3, marked ‘* Assistant Engineer ’’ and delivere | 
not later than 19th April, 1938. 
: F. 8. BLUNT, 

4138 : 








sretary. 





SITUATIONS OPEN. 





COPIES or TssTmonrAis, Nor OriGinats, UNLESS 
SPECIFICALLY REQUESTED. 





WATFORD JOINT HOSPITAL BOARD. 
ANTED at Watford Isolation Hospital experienced 
MAN to attend to Boilers, Electric Pumps, 
Laundry Machinery and Water-softening Plant; must 
be able to Drive Motor Ambulance and do all Repairs 
and Keep rds. 
Wife to take relief duties at the Entrance Gate. 


No children, 
10s., cottage, heating, 


Wass. 
ney 

pee tae would have to undergo medical examina- 
tion. by doctor for proposed superannuation scheme. 

Full "pextlowiogs of age, qualifications and experience 

and when at liberty to be sent in envelope = ay 

ospital Engineer,’’ by 6th April, 1938, to R. 
GODMAN, Clerk to Watford — 7 Board, 
Barclays Bank Chambers, Watford. 


For continuation of Small Adver- 
tisements see page 4. 


lighting and 
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A Seven-Day Journal. 


A Faraday Document. 


THE recent opening of a sealed letter written by 
Michael Faraday in 1832, which has lain in the safe 
of the Royal Society for more than a hundred years, 
has added a hitherto unrecognised chapter to the 
early history of electricity. The document is dated 
March 12th, 1832, and refers to results that led him 
to believe that magnetic action is progressive, and 
requires time for its transmission. “I am inclined 
to compare,” the document states, “the diffusion 
of magnetic force to the vibrations upon the surface 
of disturbed water or those of air on the phenomena 
of sound, i.e., [ am inclined to think the vibratory 
theory will apply to those phenomena as it does to 
sound and most probably to light. By analogy, I 
think it may possibly apply to the phenomena of 
induction of electricity also.’ Faraday goes on 
to explain the reasons for taking the unusual procedure 
of depositing this sealed letter in the safe of the 
Royal Society. ‘‘ These views,” he states, “ I wish 
to work out experimentally, but as... the experi- 
ments ...may in their course be subject to the 
observation of others, [ wish by depositing this paper 
in the care of the Royal Society to take possession, 
as it were, of a certain date, and so have the right, if 
they are confirmed by experiment, to claim credit for 
the views at that date, at which time, so far as I 
know, no one is conscious of or can claim them but 
myself.” As is well known, it was contrary to 
Faraday’s principles to patent any discovery. All 
he demanded was that he should receive credit for 
discovery, especially as there had been at least two 
incidents in earlier years, when his rights had been 
unjustly disputed. Although Clerk Maxwell proved 
mathematically in 1865 that electro-magnetic pheno- 
mena are propagated through space in the form of a 
wave motion with the velocity of light, it has not been 
previously recognised that Faraday was the original 
author of the theory so early as 1832. The theory 
remained unconfirmed experimentally until 1888, when 
Hertz showed how to produce and detect magnetic 
waves, and in so doing laid the practical foundations 
upon which wireless communication has developed. 
lor permission to publish the information contained in 
the document we are indebted to the Royal Society. 


The Thames Barrage Veto. 


On Monday, March 28th, it was announced by 
the Port of London Authority that a meeting had 
taken place between the Minister of Transport and 
representatives of the Authority and the Thames 
Barrage Association. Sir Henry Maybury, who was 
appointed by the Authority, on the nomination of 
the President of the Institution of Civil Engineers, 
to hold a public inquiry into the proposal to construct 
a barrage across the river Thames within the Port 
of London, was also present at this meeting. The 
Minister stated that the Government had recently 
had before it a report of the Committee of Imperial 
Defence to the effect that, from the defence aspect, 
the construction of a barrage across the Thames 
would have very serious disadvantages. In the light 
of that report, the Government had decided that it 
would be compelled to veto any such project, if 
promoted. The Minister explained that he had 
accordingly taken the earliest opportunity of acquaint- 
ing those concerned of the Government’s decision. 
In the circumstances, the Port of London Authority 
has decided that no useful purpose would be served 
by proceeding with the inquiry, which was to be 
opened on Tuesday before Sir Henry Maybury and 
a navigating assessor. The principal scheme was that 
sponsored by the Thames Barrage Association, 
and a meeting of that Association was called for 
Tuesday in order to discuss the position which the 
Government’s announcement has created. 


L.M.S. Oil-Engined Train. 


On Thursday, March 24th, we were present at 
the trial run of a new streamlined, oil-engined, light 
passenger train which is about to be put in service 
by the London, Midland and Scottish Railway. A 
full description of the technical features of the train 
will be found on another page. The unit consists 
of a train of three articulated coaches, propelled by 
six oil engines with an aggregate power of 750 B.H.P. 
as @ maximum. Seating accommodation is arranged 
for 24 first-class and 138 third-class passengers, and 
the weight of the complete unit is 73 tons. The trial 
run, from Euston to Tring, was accomplished in 304 
min., representing an average speed of nearly 65 m.p.h., 
largely against the long gradient of 1 in 300 on this 
section of the line. On the return journey the 
maximum speed reached was 82 m.p.h. We were 
favourably impressed with the riding qualities of 
the train and its accelerative powers. With a power- 
to-weight ratio of more than 10 H.P. per ton, the 
train is able to compete with electric traction for 
services involving many stops. To be put into service 
shortly on the Oxford and Cambridge line, the train 
is to be operated experimentally with a view to 





determining how oil-engined units of this description 
compare with the existing steam trains. The journey 
between Oxford and Cambridge will take 1? h., 
with stops at Bletchley, Bedford, and Sandy, com- 
pared with approximately 3h. at present. There 
will be two services a day between Oxford and 
Cambridge, and an extra one between Cambridge 
and Bletchley, where the train will be kept overnight. 
Speaking after the trial run, Mr. W. A. Stanier, 
chief mechanical engineer and designer of the train, 
said that the reason for. adopting the special means 
of articulation for the bogies was to obtain extra 
seating accommodation in the central coach. Well- 
tried oil engines, as used in commercial motor 
vehicles, had been used for motive power, and he 
considered that the unit was fit to run any service 
between big centres. 


The Chamber of Shipping Report. 


THe report of the Chamber of Shipping of the 
United Kingdom was presented at the annual meeting 
of the Chamber, which took place on Thursday, 
March 3lst, in the Hall of the Leathersellers’ Com- 
pany, St. Helen’s-place, London, E.C.3. The report 
states that the striking recovery of tramp tonnage 
freight rates during 1937 was sufficient on the average 
to provide for current depreciation, a fair return on 
capital, and a contribution towards making good 
arrears of depreciation with which the industry was 
burdened at the end of the depression. The recovery 
peak was reached in September, since which time 
there has been a marked recession in all markets. 
Both building and running costs have greatly 
increased, and it is doubtful whether present freights 
in markets as a whole, with the present volume of 
employment, are sufficient to provide even for depre- 
ciation. Although exports of coal were better than in 
the preceding year, coal shipped for bunkers for 
foreign-going vessels again decreased. The proportion 
of ships independent of coal as fuel increased to 
51-4 per cent. of the world’s steam and motor tonnage, 
as compared with 50-1 per cent. in 1936. Cargo 
liners continued to benefit from the system of freight 
co-operation adopted, but passenger liners are still 
seriously affected by subsidised competition, which 
keeps the supply of tonnage above the demand, and 
by restrictions on international trading. The oil 
tanker scheme has enabled tanker owners both to 
retain a reserve of tanker tonnage and, at the same 
time, to hold freights at a reasonably profitable level. 
The coasting trade of the United Kingdom has 
increased, but the participation of foreign vessels in 
this trade has also grown. For vessels below 500 
tons the foreign competition is of the order of 13 per 
cent. During 1937 it is recorded that forty-five 
coasters of under 800 tons were being built for British 
owners, while in the same period no less than forty- 
eight vessels of a similar size were being built in 
Holland for Dutch owners. The past year has seen 
a heavy all-round increase in shipowners’ costs. 
During the last two years the cost of building ships 
has increased by 40 per cent. or more, and the cost of 
repairs has risen correspondingly. 


Industry and the Rearmament Programme. 


DuRInG the past week several meetings have 
taken place between the Government and industry 
with a view to securing the co-operation of both 
employers and workmen in the more rapid produc- 
tion of armaments, attention being specially given 
to aircraft and air defence equipment. On Wednes- 
day, March 23rd, the Prime Minister met the General 
Councilof the Trade Union Congress, and on Thursday, 
the Minister for Co-ordination of Defence, Sir Thomas 
Inskip, accompanied by Mr. E. Brown, the Minister 
of Labour, met the Confederation of Shipbuilding 
and Engineering Unions. On Monday, March 28th, 
the Prime Minister, accompanied by the Minister 
for Co-ordination of Defence, met the National 
Confederation of Employers’ Organisations at No. 10, 
Downing-street, when conversations on the subject 
of the further acceleration of the defence programmes 
were resumed, Mr. Neville Chamberlain repeated 
that it was not his intention to put forward specific 
proposals for securing acceleration, as he felt that 
the practical steps which must be taken to give 
effect to the wishes of the Government were best 
discussed between the employers and the trade 
unions concerned in the particular section of the 
industry affected. The Prime Minister asked for the 
good will and support of the Confederation. The 
representatives of the Confederation assured the 
Prime Minister that the Confederation would do 
everything in its power to secure the fullest co-opera- 
tion, and they were confident that the Government 
could count on the good will and the support of all 
employers. On Monday, April 4th, a meeting between 
Sir Thomas Inskip and the representatives of the 
Amalgamated Engineering Union has been arranged. 
Should the replies of the two groups of trade unions 
be favourable, it is expected that further meetings 
between the trade unions and the engineering 





employers will take place. At these meetings it is 
expected that the requirements of the Government 
will be made known and questions of production 
and the use of available men, materials, and machinery 
will be discussed. 


Reinforced Concrete Tunnel Linings. 


On Monday, March 28th, the London Passenger 
Transport Board accepted the tenders of Balfour, 
Beatty and Co., Ltd., and Kinnear, Moodie and Co. 
for the supply of reinforced concrete segments for 
the 2} miles of tunnel in North-East London for the 
extension of the Central London Railway to Epping, 
Ongar, and Hainault. The contract is of interest 
as it marks the first use of reinforced concrete 
segments instead of cast iron segments for London 
tunnel work. The order, which represents an expen- 
diture of about £72,000, comprises about 48,000 con- 
crete segments, of which some 8000 are small key 
sections. The question of using reinforced concrete 
for tunnel lining work has been carefully considered 
for some years by the consulting engineers to the 
Board, Messrs. Mott, Hay and Anderson, of West- 
minster, and about six months ago, when a shortage 
of cast iron segments for new works was apparent, 
a design of concrete segment which was fully as strong 
and as easily handled as an iron segment, was sub- 
mitted to the Board. In order to test the strength of 
the new segments, a special test tunnel, 8ft. 6in. 
diameter, with the top only 2ft. 6in. below the surface 
of the ground, was built at Wood-lane. The segments 
used were half concrete and half cast iron, and the 
finished tunnel was then loaded with 175 tons of iron 
placed immediately over the crown. This test was 
perfectly satisfactory, and was repeated on a 12ft. 
tunnel with increased loading, with equal success. 
Satisfactory tests with concrete segments were also 
carried out in a new tunnel, which was being driven 
by means of a shield. The reinforcement used is 
heavy, and the finished segment has a thickness of 
about 2in. compared with a thickness of jin. for the 
cast iron segment. The total weight of the concrete 
segment is, however, not greater than that of a metal 
segment, and the concrete segments are quite con- 
veniently handled. Special features of the design 
include steel ferrules for the bolt holes, and par- 
ticular methods of casting used by the contractors 
in order to produce sound and compact segments. 


New R.A.F. Stations. 


On Tuesday, March 29th, it was announced that 
the Works Directorate of the Air Ministry is to carry 
out the largest building programme yet undertaken 
by a Government Department, by completing the 
next step in the progressive expansion of the Royal 
Air Force which has been lately approved by the 
Government. During the coming financial year a total 
of nearly £11,000,000 is to be spent on the construc- 
tion of additional R.A.F. stations and maintenance 
units in England and Scotland. The new buildings 
will be principally used for the defence, training, and 
maintenance purposes, provided for under the new 
extended expansion scheme. The new R.A.F. 
stations will, it is announced, consist of brick and 
reinforced concrete buildings for the housing of air- 
eraft and the accommodation of officers and men, while 
there will also be the usual ancillary establishments 
and recreational facilities. In addition to the building 
and equipping of the buildings, much work will have 
to be done in the planning and making of the neces- 
sary roads and the installation of electricity and 
water supply systems. The amounts which are to 
be spent on individual works to be carried out under 
the new programme vary from £250,000 to £1,000,000. 


Shipbuilding at Belfast. 


Tue Belfast Harbour Commissioners have issued a 
statement with regard to the Bill now being pro- 
moted by the Commissioners to secure powers to carry 
out certain works which are essential in order to 
enable Harland and Wolff, Ltd., to build the largest 
class of vessels for the Imperial Government and for 
the mercantile marine. The prime object of the Bill 
is to carry out the deepening of the Victoria Channel, 
which was authorised by the Belfast Harbour Act 
of 1918. As the time limit imposed by the Act of 1918 
expires during the present year, it is desired to extend 
it. The Commissioners propose to dispose of the 
dredged material by reclaiming part of the foreshore 
near the land already reclaimed at Holywood. This 
further reclamation will, it is held, have the addi- 
tional advantage that it will enable the recently opened 
Belfast Harbour Airport to be extended in order to 
meet the future requirements of larger aircraft. 
The Belfast Corporation has lodged a petition against 
the proposed Bill on account of the lack of provisions 
for drainage and storm water overflow at the reclama- 
tion works, but representatives of the Government, 
the Corporation, and the Harbour Board have dis- 
cussed the petition, and the hope is expressed that 
the opposition will be withdrawn. 
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Verrugas Bridge, Peru. 


By P. J. 


T an elevation of about 5912ft. from sea level and 
£4 about 12 deg. south of the Equator, the Peruvian 
Central Railway crosses the Verrugas Gorge, a ravine 
in the lower slopes of the Andes. The Gorge derives 
its name from a deadly disease known as ** Verrugas,”’ 
peculiar to a few mountainous districts in Peru, 
caused by a minute mosquito-like insect (Phlebotomus). 
An outstanding characteristic of the disease is the 
breaking out of large boils on the body of the victim ; 
should these develop internally there is practically 
no hope, and it is estimated that about 85 per cent. 
of the cases prove fatal. A curious feature is that the 
activities of this venomous midget are confined to 
the hours of the night; in daytime the locality is 
quite safe, but after sundown no European and few 
natives may venture to remain in the neighbourhood, 
although native “locals”? in some cases appear to be 
immune. Owing to the fact that it is peculiar 
to these wild and sparsely inhabited mountain 
regions, it has never attracted sufficient notice to 
warrant exhaustive investigation, although some years 
ago a native Peruvian lost his life as the result of 
inoculating himself in an endeavour to discover a 
remedy. During the erection of the first bridge to 
span the Gorge, when even the cause was unknown, 
the disease was responsible for the deaths of many of 





RISDON. 


ference with traffic working. Moreover, the regula- 
tions were difficult of enforcement, and were probably 
broken more often than was recorded. Finally, the 
bridge in such a condition constituted a weak link 
in one of the main traffic arteries of the country, and 
its destruction would have had a far more disastrous 
effect than the loss of a train and the cost of renewal. 
The anxiety occasioned by all these things was such 
that in 1935 it was felt that renewal could no longer 
be safely delayed. 

The old structure presented features of unusual 
interest, and is a good example of a theoretical design 
unbacked by practical considerations. Calculations 
revealed correct proportioning of scantlings, and 
although it was carrying heavier loads than those for 
which it was designed, theoretically the stresses were 
not so excessive (subject to the restrictions above 
mentioned) as to warrant condemnation of the bridge, 
although it was not possible to examine the pins which 
were probably worn ; otherwise the metal was in an 
excellent state of preservation. The design, however, 
comprising cantilever arms with a small suspended 
span, was fundamentally unsound (notwithstanding 
that it stood up to its work for forty-seven years), the 
dead weight being much too small relatively to that 





of the rolling stock for this type of bridge. The result 
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FLAN AND ELEVATION OF THE VERRUGAS RAILWAY 


the engineers and workmen, and to avoid such risk 
during the reconstruction now under consideration 
the workmen were transported every evening to 
sleeping quarters some 15 kiloms. distant from the 
site, with the result that no fatal case of Verrugas 
was recorded. 

The sides of the Gorge consist for the most part of a 
species of so-called conglomerate—earth containing 
boulders of all sizes up to very large masses. So long 
as this remains dry it is safe enough material for such 
works as bridge foundations, but after a cloudburst 
or heavy rainfall it is liable to disintegrate, with a 
consequent loosening of boulders which crash down 
the mountain side and constitute a menace to any- 
thing in their path. At a reasonable depth, however, 
the material will safely sustain as much as 3} tons per 
square foot. At the bottom of the Gorge is a stream 
which seldom swells to any great volume. 

At the bridge crossing and for considerable distances 
from each end of the bridge the railway track is on a 
gradient of about 3 per cent., rail level being about 
250ft. above the bottom of the ravine. 

The first bridge, built in the year 1872 when the 
railway was constructed, constituted at that time an 
engineering feat of no mean magnitude, but was 
destroyed in the year 1890 and replaced by another of 
cantilever design with a suspended centre span, pin- 
connected throughout, carried on light steel trestles, 
as shown in the lower engraving on page 366. 
At a later date (1906) a falling boulder damaged 
a leg of one of the trestles, so that the bridge became 
a source of some anxiety, enhanced a few years 
ago, when another boulder of great, but unknown 
size, high up the mountain side, was partially 
uncovered by rains, and threatened the bridge 
with destruction. Little could be done to safeguard 
the structure, as any attempt to shore up the boulder 
would have entailed excavation below it, thereby 
enhancing the danger of dislodgment. In addition to 
this risk, the bridge was carrying rolling loads greatly 
in excess of those for which it was designed, and the 
sway and vibration during the passage of trains was 
excessive, necessitating a speed limit of 5 miles an 
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hour and other vexatious precautions involving inter- 
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was excessive vibration and hammer, and this, in 
conjunction with undue sway of the tower tops due 
to their great height and light design, rendered 
theoretical calculations altogether unreliable, as the 
computed stresses may have been greatly exceeded. 
Nor was it a case where extensometer readings 
under test loads could be relied upon. 

Many alternative designs had been worked out for 
a new bridge—indeed, it would be difficult to suggest 
one that had not been considered—and amongst 
others a single girder span of 630ft. of high-tensile 
steel was designed in detail, but discarded on the 
score of cost. The nature and contour of the ground 
and other considerations ruled out an arch design, 
which at first sight might appear to be the obvious 
solution of the problem. An alternative scheme to 
dispense with the bridge entirely and to tunnel 
through the mountains to the upper end of the ravine 
was discussed and preliminary surveys were made ; 
but, apart from the cost and possible risk, the usual 
objections to a tunnel for steam trains presented 
themselves. Finally, it was decided to build a new 
bridge of three main spans on steel towers alongside 
the old one in such a position that, by cleaning up the 
mountain sides above the site as far as practicable, 
the risk of falling boulders would be reduced to a 
minimum. . In particular, it would be free from the 
menace of the big overhanging boulder endangering 
the safety of the old bridge. 

One of the first works carried out was the canalisa- 
tion of the stream bed, below and for some distance 
on each side of the site, by constructing concrete 
walls on both banks to assist the passage of débris 
which might otherwise choke up the bed, form a dam, 
and result in the bridge foundations being undermined. 
This canalisation may be seen in one of the photo- 
graphs. 

The foundations for the piers of the new 
bridge are of vibrated concrete. The piers are of 
granite, set in cement mortar, of which a plentiful 
supply was available in the vicinity. As it was con- 
sidered unnecessary to make the piers solid for their 
full height, each was constructed as four columns, one 
under each tower leg. These columns were about 


55ft. high in one pier and 40ft. in the other, and were 


falling boulders. The pressure on the foundations 
was limited to 2} tons per square foot. 

Seatings were excavated and concreted on the 
ravine sides for supporting temporary staging required 
for the erection of the superstructure, as hereinafter 
described. ’ 


DESIGN OF THE NEW BRIDGE. 


The new bridge superstructure—see drawing on 
this page, and engravings, page 366—which carries a 
single line of railway of 4ft. 8jin. gauge, is about 
720ft. long and comprises a centre span of 230ft. 


181ft. each, two tower spans of 30ft. each, one 
approach span of 66ft., two steel towers 79ft. 8}in. 
high, one masonry pier, and two masonry abutments. 
All the spans are of the deck type with riveted con- 
nections. Mild steel of a tensile strength of 28~—32 
tons per square inch was used throughout, except 
for the fixed and expansion knuckle bearings, which 
are steel castings, and the high-tensile steel expansion 
rollers. The structure was designed for the following 
loads and working stresses : 

(a) In addition to the weight of steelwork and track, 
a live load consisting of two locomotives, each 60ft. 
long, weighing 2} tons per foot run, with a maximum 
concentration of four axles of 20 tons each on a wheel 
base of 15ft., followed by a train weighing 2 tons per 
foot run. 








(6) An impact allowance based approximately on 
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the formula 300/(300-+L), where L equals span in 
feet for the main girders, 60 per cent. for the steel 
towers, and 100 per cent. for all stringers and cross 
girders. 

(c) With train on bridge, a wind pressure of 30 lb. 
per square foot on the exposed area of both main 
girders and on stringers and track (amounting in all 
to 0-25 ton per foot run in the case of the 230ft. 
span), 300 lb. per foot run on rolling stock applied 
at a height of 7ft. 6in. above rail level, and a pressure 
of 30 Ib. per square foot on twice the area of the tower 
steelwork, as seen in elevation. 

(d) A train sway of 148 lb. per foot run applied at 
a height of 5ft. above rail level. 

(e) The wind on rolling stock, plus train sway, 
amounting in all to 0-20 ton per foot run, was treated 
as a moving load applied at a mean height of 6-7ft. 
above rail level. 

(f) With no train on bridge, a wind pressure of 
60 lb. per square foot on twice the area of super- 
structure and tower steelwork, as seen in elevation, 
and on the stringers and track. 

(g) During erection a wind pressure of 60 1b. per 
square foot—as in the last clause (f)—on such 
portions of the structure as were exposed. 

(h) A longitudinal braking or tractive effort 
equal to 0-15 of a train weighing 2 tons per foot run, 
applied to the towers at the level of centre of knuckle 
joints of main girder bearings. 

(t) No impact was added to wind loads, train sway, 
or braking and tractive effort. 

(j) In the case of the 230ft. span, the wind pressure 
and train sway were assumed to be distributed so that 
half of the total pressure is transmitted by the inter- 
mediate panels of sway bracing to the system of hori- 
zontal wind bracing between bottom booms. The 
remaining half was assumed to be transmitted by the 
upper system of horizontal wind bracing to the two 
end panels of sway bracing. 

(k) The bending moments in main girder members 
due to wind pressure. 

(l) The stringers are braced against lateral wind 
pressure and train sway, and connected to the upper 





carried up to these heights to render the steel tower 
legs as nearly immune as possible from the danger of 
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horizontal wind bracing so as to transmit all hori- 
zontal forces to this bracing. 

(m) For any combination of stresses, including 
reverse stresses, other than wind and erection stresses, 
a unit working stress of not more than 8 tons per 
square inch of net section in tension. The permissible 


apart centre to centre longitudinally of the bridge. 
In cross section they are spaced 24ft. centre to centre 
at the top and 45ft. at the base. The legs are built 
up of plates and angles suitably laced and battened, 
and heavily reinforced top and bottom by diaphragms 
and gussets. The main bracing members are of rigid 


so as to allow free and independent expansion and 
contraction of the centre and side spans under changes 
of temperature and movements due to deflection 
under the passage of trains. The reason for the 
apparently uneconomical design of the side spans was 
to facilitate erection, as will be seen later. 











stresses in compression were taken from a table of 


safe stresses. 


(n) For'any combination of stresses, including wind 
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this position until all steelwork 
shown in Stage 2 below was completed. 
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stresses, other than erection stresses, a unit working 
stress of 10 tons per square inch of net section in 


tension and in‘ compression 25 per cent. more than 
allowed in preceding clause (m). 


(0) For erection stresses 10 tons per square inch of 


net section in tension and in compression 25 per 
cent. more than allowed in preceding clause (m). 
pi (p) Pressure on expansion rollers in pounds 600 














ERECTION OF LIMA SIDE SPAN 


times the diameter of roller in inches, including 
impact. 

(q) Pressure on masonry 10 tons per square foot 
for live and dead loads only, excluding impact, or 
15 tons for the worst combination of all loads, includ- 
ing impact. 

The two towers are of the same height and design, 
although the lower (Lima) tower actually sustains 
greater loads, due to braking forces, than the other. 
The towers are 79ft. 8}in. high in three approxi- 
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mately equal panels. The legs are spaced 30ft. 





construction throughout. 





made to reduce sway and vibration to a minimum. 


Light horizontal diagonal 
bracing was also provided, every endeavour being 


An important point was the disposition of the fixed 
and expansion bearings. Owing to the steep gradient 
(3 per cent.), down trains are frequently heavily 
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When the cranes retired to their 
respective abutments, they erected 
the cross girders & stringers. 
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4 brought back to its true centre. 
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The maximum calculated load, due to all causes, on 
any tower base is 623 tons. The maximum calculated 
upward pull is 39 tons with bridge unloaded and a 
wind pressure of 6. lb. per square foot, but as no 
wind pressure approaching this figure in severity has 
ever been recorded at the site, the probability is that 
there will never be an upward pull. Each tower base 
rests on a grillage of rolled steel joists measuring 7ft. 
by 6ft., and is secured by six holding-down bolts, 
l}in. diameter, 6ft. long, anchored to 6in. by 3}in. by 
tin. angle bars, 6ft. long, embedded in the masonry 


























- CONSTRUCTION AT LIMA END 


piers. The grillage area of 42 square feet allows a 
pressure due to all causes of 15 tons per square foot 
on the masonry. 

The centre span and two main side spans are inde- 
pendent of each other in the permanent structure ; 
for erection purposes they were coupled together, but 
the top and bottom coupling members were so 
designed that after erection was completed they could 






IN THE ERECTION OF THE VERRUGAS BRIDGE 


braked, and when this occurs on the bridge, in cen- 
junction with wind pressure, reactions of considerable 
magnitude occur at the tower bases. The fixed 
bearings were therefore located so that the maximum 
reaction takes place on the inner or mountain side of 
the lower tower, and not on the outer side of the upper 
tower. Each expansion bearing of the centre span 
includes seven rollers, 7in. diameter, with flattened 








be left in the bridge for the sake of appearance, but 











COMPLETED LIMA TOWER 


sides. In the case of the side spans six rollers are 
provided. Rolled steel joist grillages are provided 
under the bearings of the 181ft. spans on the masonry 
pier and abutment. 

The centre span comprises two main girders of the 
‘“* Pratt ’’ type with vertical end struts, divided. inte 
eight equal panels. The girders are 33ft. deep centre 
to centre of intersections, spaced 24ft. apart centre 
to centre and provided with top and bottom horizontal 
wind bracing, and sway bracing at each panel point. 
The booms are 29in. wide and 24in. deep, with flange 
plates and double triangulation lacing bars, the lower 
boom being of rigid construction for resisting com- 
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pression during erection. The vertical and diagonal 
members are built up of plates and angles with single 
triangulation lacing bars. The shipping joints in the 
booms were made at the intersection points to facili- 
tate the cantilever method of erection. A footwalk of 
simple design is provided for the use of permanent 
way gangs. The cross girders are supported on the 
top booms of main girders, and the stringers span 
between the cross girders, Special sliding arrange- 
ments are made for movement of the stringers over 
the towers to allow for the expansion and contraction 
of the main girders. The bottom flanges of the 
stringers are gusseted to the upper system of wind 
bracing so as to transfer the wind and braking forces 
te the booms of the main girders and thus avoid hori- 
zontal bending moments in the cross girders. Except 
for the shape of the main girders, the details of the 
side spans are of similar design to those of the centre 











COUPLING MEMBER PIN AND SLOTTED HOLE 


span. Tapered steel packings are provided between 
the main girder bearings and the tower tops to allow 
for the gradient. The plate girder approach span is 
of orthodox design. 

All rivets, except where otherwise stated, were 
tin. diameter. 

ERECTION. 

At each end of the bridge, as near as possible to 
the site, a sorting yard was laid out, with sidings from 
the main line, te which the contractor's plant and 
the bridge steel work was conveyed and where it was 
sorted and prepared ready for use as and when 
required. All the contractor’s plant had to be sent 
out from England, as none was available locally. 

The plant included one 6-ton steam derrick for the 
erection of the towers, and two 6-ton hand cranes for 
the erection of the superstructure, in addition to all 














ADJUSTING BRACKETS FOR JACKING 


other appliances usually required for such work. It 
may occasion some surprise that only one steam 
derrick was provided, and that hand cranes were 
employed, but the time saved by two.derricks instead 
of one would not have been worth the extra cost of 
shipping another derrick from this country. As 
regards the cranes, hand power was sufficient to deal 
with the pieces as fast as they could be riveted up. 

A skidway was constructed down each side of the 
Gorge to the tower piers, down which the derrick 
details and tower steel work were lowered—a far 
cheaper method than the alternative of an overhead 
cable runway spanning the ravine. 

The different stages of erection are indicated in the 
drawing on page 355 and illustrated by several half- 
tone engravings. The modus operandi was as follows : 

(1) The girders of the 66ft. approach span were 
temporarily erected 23ft. 6in. apart at the lower or 
Lima end of the bridge, to provide a support for 
moving the hand crane into position, and timber 
trestles were erected on the temporary concrete 





seatings on the side of the ravine. The trestles were 
securely guyed to anchorages in the ground. 

(2) The side span was then built out over the 
trestles until two panels overhung cantileverwise, one 
panel short of the tower, stage 1. 

(3) Meantime the steam derrick had been assembled 
on the tower site for erecting the tower steel work, 
and as each panel of the tower was fixed the derrick 
was lifted to a higher level, stage 1. 

(4) When the top panel of the tower was completed 
and the derrick had been raised and steadied by out- 
riggers, the last panel of the approach span was added, 
and the girders took their bearings on the tower top. 

(5) The horizontal members over the tower and the 
first panel of the centre span were next erected, 
stage 2. 

(6) The derrick was then dismantled and trans- 
ferred to the site of the other tower. The trestles 
were also taken down and re-erected for supporting 
the other side span, and the same procedure was 
followed as in the case of the first tower, stages 3 
and 4. 

(7) The main girders of the centre span were then 
erected cantileverwise from both towers  simul- 
taneously until they met, the necessary adjustments 
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SIDE SPAN ERECTION SEATING STOOLS 


were made by hydraulic rams as described later, and 
the centre joints were riveted up, stage 5. 

(8) The cross girders and stringers were fixed, rivet- 
ing of the main girders and bracing completed, and 
the girders of the 66ft. span placed in their permanent 
positions and riveted up, stage 6. 

The jacking arrangements for making adjustments 
when completing the union of the overhanging ends 
of the centre span present features of considerable 
interest. The upper and lower booms of the main 
girders of the centre and side spans were made 
slightly longer than would have been otherwise 
necessary so as to project a little beyond the tower 
legs towards the centre of towers, and the ends of 
these members were joined to the horizontal coupling 
members by 7 jin. diameter steel pins. These pins 
fitted into circular holes in the coupling members 
and the ends of the side span girder booms so as to 
form ordinary pin-connected joints. At the other 
end the holes were circular in the girder booms of 
the centre span, but slotted in the coupling members 
so as to provide a total play of 6in. for dealing with 
any error likely to occur where the ends of the over- 
hanging arms of the centre span had to be joined. A 
pair of heavy gusset plates riveted to the end of the 
top boom of each centre girder projected so as to slide 
freely within the boom of the coupling member, and 
to these gusset plates a strong bracket was riveted. 
Another bracket was provided, hinged to the pin, 
but independent of the booms. At the bottom con- 
nection the projecting gussets were dispensed with 
and a bracket was riveted inside the boom of the 
coupling member. Hydraulic rams were inserted 
between the brackets at the connections. A similar 
method of coupling was, of course, adopted over the 
other tower. It will readily be seen that by operating 
the rams the ends of the overhanging girders of the 
centre span could be moved in any direction vertically 
and horizontally, also that either girder could be moved 
to a greater or less extent than the other, as might 





be required. The method proved perfectly satis- 
factory when the final adjustments were made, the 
amount of error being as follows :—-Before starting 
the erection of the closing panel the gap was measured 
and found to be l}in. narrow between the lower 
booms, and the upper (Oroya) half of the span was 
jacked back to give the required distance for con- 
nection. After connecting the two lower booms the 
gap between the two upper booms was measured and 
found to be nearly lin. narrow. The top booms of 
the upper half of the span were then jacked back to the 
required distance and the upper coupling members 
were erected and spliced with perfect ease. One of 
the illustrations shows a fixed bracket in one of the 
lower boom connections, with a screw jack temporarily 
in position to illustrate the action. Another shows a 
pin in the slotted hole in the coupling member. The 
batten plates on ends of coupling members had been 
bolted on temporarily to enable them to be taken off 
in order to remove the hydraulic rams. 

When the girders were riveted up final adjustments 
were made so as to provide an ample range of move- 
ment for expansion and contraction of the main 
girders at the pin connections in the slotted holes, and 
allow a corresponding movement of the stringers over 
the towers, thus enabling the coupling members, 
although now redundant, to remain in position ; to 
have removed them would have left an unsightly 
gap, and have cost more than their value as scrap 
metal. 

The expansion rollers were also adjusted according 
to the temperature at the time of adjustment. 

The pin clearances were carefully measured and 
found to be as follows : 


Lima tower. Oroya 
tower. 
9a.m., 3.30 p.m., 3.45 p.m., 
76° F., | 86° F., | 86° F., | Do.| Do. | Do 
| no load. | s:0 load. full load. 
In. In. In. In. | In. | In 
Top boom : expan-| 
sion clearance | ‘ 34 3] 4 3i | 3] 


Top boom:  eon-| 
traction clearance} 2 24 2h 2 21 | 2h 
Bottom boom : ex-| 


pansion clearance} 38 33 3% 34 | 2¢ | 29 
Bottom boom : con-! 
2} 2% 28 24 | 3} | 34 


traction clearance} 
| 


The main girders of the centre span had been con 
structed with a nominal camber of 2}in., some of 
which was unavoidably lost owing to the method of 
erection ; the final camber was | yin. The test load 
deflection was 1 in, or }in. more than the final 
camber, but after removal of the test load the girders 
reacted elastically to the same camber (1 ;yin.). The 
final camber in the side spans was I{in. and the 
elastic deflection under test load {in. 

The test load consisted of two Garrett locomotives 
weighing 2-32 tons per foot run, and a following 
train weighing 1-21 tons per foot. The total load 
amounted to about 960 tons on a length of 714ft., 
with a concentration on the centre span of 448 tons. 
The train was run on to the bridge from the upper end 
and stopped on each span separately when deflections 
and other measurements were taken. Subsequently 
the whole train was run over the bridge at a speed of 
22 miles an hour. Deflections were taken at the 
centre of each span and a Faraday stress recorder was 
employed on the top and bottom booms and on the 
diagonal at the middle of the centre span. Measure- 
ments were taken of the clearances at the ends 
of the expansion stringers over the towers, and also 
of the clearances at the pins in the slots of the hori- 
zontal members over the towers. No difference was 
detected in the position of the pins when full load was 
applied. 

The total approximate weight of steelwork in the 
bridge is about 1323 tons, made up as follows :— 


Tons. 

Centre span 421 
Two side spans 548 
One approach span 25 
Two towers ... ... 294 
Coupling booms 35 
Total 1323 


The time occupied in erecting the bridge was 
approximately twelve months from start to finish. 

The work was carried out by the Cleveland Bridge 
and Engineering Company, Ltd., to the design and 
under the supervision of the consulting engineers, 
Messrs. Livesey and Henderson. 








The Institute of Metals. 
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(Continued from page 327, March 25th.) 


TRAINING AND EMPLOYMENT oF METALLURGISTS.. 


A T the final session of the meeting of the Institute 
of Metals on Thursday morning, March 10th, 
there was a general discussion on the training and 
employment of metallurgists. 
Dr. R.S, Hutton (Professor of Metallurgy, Cambridge 
University), who opened the discussion, said that 
some time ago, when he prepared a paper on the 





subjéct for one of the local sections of the Institute, 
he had no idea that it would form the basis of a dis- 
cussion by a very much wider audience, and there 
were certain things in it which would have been put 
differently if he had been aware of that. However, 
the general question was whether those who were to 
be metallurgists in the future were being trained on 
the right lines and whether an adequate supply of 
metallurgists was being planned. Some people 
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seemed to think he had failed to emphasise sufficiently 
that the majority of metallurgists of to-day had been 
trained as chemists. In common with the President 
of the Institute, Sir Harold Carpenter, and the 
majority of metallurgists present at the meeting, he 
started his own career as a chemist, but as he saw 
the problem now it was not so much to train a few 
brilliant research men as to plan a general course 
which would be suitable for a rather wider range of 
students, some of whom might pass directly at the 
end of the course into industrial occupations. At one 
time many people thought it might be better to go 
to a university and study mechanics, physics, and 
chemistry and perhaps not touch metallurgy at all 
except as a post-graduate subject, but that would 
not cater for the large number of men who were 
precluded for one reason or another from studying for 
long periods at a university. 

The most provocative part of his paper, said 
Professor Hutton, was the attempt to show, as far 
as this country was concerned, the relative importance 
of the chemical and metallurgical industries, and some 
figures in that respect were included in the paper. 
They were taken from the University Grants Com- 
mittee Reports, but there was a lack of adequate 
university statistics in that respect throughout the 
world. Germany was the only country that had gone 
seriously into that subject, and since the paper was 
written a book had been published by Dr. Kotsching, 
but even he, on practically every page, deplored the 
lack of reliable data. There was, concluded Professor 
Hutton, a great need for bringing the industrial 
employer into touch with the subject, because it was 
vital to have an adequate supply of man power for 
the higher posts in the industry. 

The President said that as one who had taught both 
chemistry and metallurgy he felt that the number of 
students given in the paper as taking the two subjects 
was rather misleading. The reason for the very large 
number of students of chemistry was that that was a 
school subject and metallurgy was not. Moreoever, 
only a fraction of chemistry students went into 
industry. The bulk trained as teachers and were 
encouraged to do so because of the Burnham scale of 
payment for teachers. 

Professor J. H. Andrew said the course at Cam- 
bridge concentrated on the purely metallurgical side, 
but there was too much tendency to regard the metal- 
lurgist as being solely concerned with the physico- 
chemical side of the subject, and a great tendency to 
neglect the practical application which was so neces- 
sary if a university man wished to go into industry. 
A real metallurgist must be able to apply his know- 
ledge to works practice, and unless that was aimed at 
then the universities were not giving the industry 
quite the right type of man. At the Sheffield Uni- 
versity there were two courses, one for non-ferrous 
and the other for ferrous metallurgy, and four years 
ago a degree in foundry science was established, in 
which the students did a certain amount of both 
theoretical and practical work. They were actually 
shown how to make bad castings and then were made 
to understand why they were bad and how to correct 
them. There was also a grounding in the physical 
side, including atomic structure, X-ray analysis, 
electrical diffraction, and spectrographic analysis, 
and the knowledge so gained was applied to practical 
operations in the university. Unless the theoretical 
work was applied under practical conditions the 
metallurgist ceased to exist and the student became 
a physical chemist. It was alsé essential that the 
student should go into the works during the summer 
vacation. There had not been many entries for metal- 
lurgy because the industry did not offer oppor- 
tunities ; at the same time, if the universities offered 
industry something which was of greater use, he 
believed industry would find greater opportunities 
and the number of students coming forward would be 
greater. He suggested the formation of a committee 
of industrialists and teachers of metallurgy which 
would let each other know what the other wanted. 

Continuing, Professor Andrew said there was a 
great deal of misguided research work and too much 
tendency to rush into print, and a committee might be 
formed in the non-ferrous metal industry to advise 
individual research workers as to how they could 
usefully employ themselves. The iron and steel 
industry had done a good thing in the formation of 
research committees, the chairman of most of them 
being Dr. Hatfield, and those committees suggested 
industrial problems for individual workers, the result 
being that real scientific work of a useful character 
was being done. Something of the same sort should 
be started in the non-ferrous metal industry. 


Mr. A. J. G. Smout, speaking as an industrialist, 
said the discussion was very much overdue and added 
that too much time had been devoted by the Institute 

-and as a member of the Council perhaps he must 
bear his share of blame—to many papers which 
were very little better than student’s exercises, 
and very little had been done in the way of con- 
structive thought as to the best method of dealing 
with the very lifeblood of the industry. The Institute 
had a large membership among industrialists, yet 
very little approach had been made to the industrial 
problem. Personally, he would welcome a paper 
at each meeting dealing with some aspect of the 
economics of the industry. A great deal of time and 
thought was given by the industry to staff selection 
and training and fitting each individual to the position 





in the team for which he was, by nature, training, 
and development most suited. Was it realised how 
much coming and going there was in the industry. 
At one end of the scale there were the men of fifty- 
five and sixty-five years old giving the industry 
the benefit of their experience before retiring. Then 
there were the middle aged men of forty-five and 
fifty-five bearing the heat and burden of the day. 
There were the men of thirty-five and forty-five full 
of pride and loyalty, and there were those of twenty- 
five and thirty-five just getting their feet on the 
ladder. Those were the four stages of the average 
man’s career. 

They were now concerned with the pre-industrial 
stage. The author was anxious that the universities 
should be more useful to industry and he could 
assure Professor Hutton that industry echoed that 
feeling to the full. At present, however, there was 
a big gulf between them; the product of the uni- 
versities during the past twenty years, in the metal- 
lurgical sense, was such that industry had not been able 
to recruit as much from that source as it wished. 
In consequence, it had been compelled to draw from 
a wider field which, perhaps, was not a bad thing 
for industry, nor had it been detrimental to the 
universities, because the result had been that there 
were on the metallurgical staffs in this country now 
men doing metallurgical work who were not primarily 
trained as metallurgists. Many of them were 
chemists—some organic chemists—physicists, and 
men trained for other branches of natural science. 
That was all to the good, because it had widened the 
outlook of the staffs considerably, and it had 
broadened the basis of attack on industrial problems. 
Apart from such men there were considerable facilities 
in the technical colleges in the provincial towns 
which provided specialised training .for thousands 
of young men who were doing a job of work by day 
and then put in three or four evenings a week in 
order to qualify in the higher positions. Such institu- 
tions as the University of London and the Institute 
of Chemistry would not confer the hall mark on 
those men, but the industry was not unduly impressed 
by so-called hall marks. Such simple things as 
intellectual honesty, imagination, ability to work 
with their fellow men, personality, character, experi- 
ence, and energy conferred the hall marks required 
byindustry. The great need was for closerco-operation 
between the universities and industry and especially 
in the matter of research, but in this country it was 
very difficult to get the heads of University Metal- 
lurgical Departments into the factories. The number 
who had been in his works during the past thirty 
years could be counted on the fingers of one hand, 
yet he had been visited by members of the teaching 
professions in Germany and all over the world. It 
was possible to get students galore to the works, with 
a junior lecturer to accompany them, but he wished 
to see the men who were responsible for the training 
of the students, and to be able to discuss the require- 
ments of industry with them. The whole object 
of that training should be to raise the status of the 
industry, and with that object in view he put the 
three following points to those responsible for the 
training of metallurgical students. They should get 
into close touch with industry; they should not 
attempt to produce what was sometimes termed the 
practical physics man, and from the day the metal- 
lurgist entered the works he must learn to work with 
his fellow men. The metallurgist was not a hermit 
and there was little room in modern industry for 
the individualist. A man must take his place in the 
team, and from that point of view the corporate 
life lived by the men in the older universities such as 
Cambridge was often most marked when they went 
into industry. They seemed more human and had 
a greater ability to get on with their fellow men. 

Sir Harold Carpenter, F.R.S. (Royal School of 
Mines), remarked that when, twenty-five years ago, 
he was called to the Chair of Metallurgy at the 
Royal School of Mines, he did what Mr. Smout had 
said was necessary—he consulted a number of leading 
industrialists in this country and in America, and 
their advice was that the universities should con- 
centrate on fundamentals. It was on that basis 
that the four-year course at the Royal School of 
Mines had been arranged. The training was in the 
principles of metallurgy viewed as broadly as possible 
and there was no specialisation. A man going into 
a works was no good for a time; he had to get the 
works atmosphere, and if he were properly trained 
he could adapt himself very quickly. The course 
gave a good training in chemistry and physics, and 
if the student was of the right type he would be 
able, in a comparatively short time, to take in hand 
any problem with which he was faced. 

Dr. W. H. Hatfield, F.R.S., agreed with what 
Sir Harold Carpenter had said, and added that 
industry was more likely to obtain men who would 
be immediately useful if they took them from the 
Royal School of Mines. Therefore, universities which 
were ambitious to create metallurgical schools should 
take a leaf out of Sir Harold Carpenter’s book. He 
regarded the Royal School of Mines and Sheffield 
University as the principal centres at the present 
time for men for the metallurgical industry. In 
Sheffield men engaged in the works could obtain 
academic training at the University in the evening, 
and he had found those coming from the University 
with a specialised metallurgical knowledge were 





immediately more useful. Taking the long view, 
Dr. Hatfield said that with his experience he would 
say that a man intending ultimately to enter metal- 
lurgy should have as complete a training as possible 
in physies, mathematics, and chemistry before 
entering on metallurgy, but the matter was an 
extremely difficult one and it was impossible to 
make generalisations which would apply all round. 

He disagreed with Mr. Smout that the Institute 
of Metals or the Iron and Steel Institute and the 
other engineering institutions were the place to 
discuss economics. He further disagreed with Mr. 
Smout in what he had said of the papers by young 
members of the Institute. They had all been reviewed 
by the Publications Committee before being passed 
for presentation, and in his own case he knew what 
an encouragement it had been to him as a young 
man to present papers. Again, he disagreed with 
Mr. Smout in his remarks as to the period of usefulness 
of men in the industry and said he could not imagine 
Mr. Smout arriving at the age of twenty-five without 
being useful! The industry expected tramed men 
to be useful before that age, and that was one thing 
which the universities should concentrate on, viz., 
to train young men to be able to apply their knowledge 
at the right time. Some people decried examinations, 
but if they did nothing else they tested the ability 
of the individual to apply his knowledge at the 
right time. On the whole, concluded Dr. Hatfield, 
he felt that the universities were producing the right 
type of man and there was no need for very much 
change. 

Principal G. Patchin said he represented the 
technical college point of view. He was trained as a 
metallurgist and was pleased to hear that the tech- 
nical colleges were playing a real part in the matter 
of educating men for the metallurgical industries. 
It was a very definite advantage to sandwich the 
industrial life with the educational life, although 
it was a little hard for young men to work hard all 
day and then have to spend the greater part of their 
evenings in learning the fundamentals. He suggested 
that it would be advantageous if a joint discussion 
could he held by the Institute of Metals, the Iron 
and Steel Institute, and the Institution of Mining 
and Metallurgy on the whole question of the training 
of metallurgists. 

Dr. Max Haas, lecturer in the Technical High 
Schoo] at Aachen, who said he regarded the discussion 
as of international importance, added his acceptance 
of the view that a student in metallurgy should have 
a sound training in chemistry, physics, mathematies, 
and general technology. It was also the duty. of 
industry to give university students every oppor- 
tunity in their large laboratories and to co-operate 
with the universities generally. An example of 
the co-operation between industry and the universities 
was to be seen in Zurich University, where the 
Professor of Metallurgy was also engaged part of 
his time with one of the large engineering firms. 
That served to keep the closest touch between 
industry and the universities. 

Dr. A. G. C. Gwyer (British Aluminium Company) 
said he was engaged partly on the industrial side and 
partly on the academic side, and having started his 
career as a chemist he was inclined to think that 
metallurgists of the future would have to consider 
starting in the same way. It had been said there 
was a shortage of metallurgists, but apart from the 
reason that hadalready been mentioned, he suggested 
that another was that metallurgy was so little known 
to the man in the street and the opportunities were 
not appreciated. Therefore, it would be well for the 
appointments boards of large firms to keep more in 
touch with headmasters and science masters in 
schools. As to the proportion of chemists and 
metallurgists, he thought the number of metal- 
lurgists would always be the smaller, because, 
although there were chemical industries which 
required metallurgists, practically all metallurgical 
industries required chemists in a very considerable 
proportion. In his own case, although his firm was 
primarily metallurgical, it employed practically 
the same number of chemists as metallurgists. He 
agreed with Sir Harold Carpenter as to the type of 
training a metallurgist should have, but there was 
one aspect which had not been mentioned, and 
that was that when the student got to the stage in 
the course when he took up metallurgy, there should 
not be too strong a specialisation in the non-ferrous 
or ferrous side because it was never quite certain 
which side he would go into. The training should 
therefore be as broad as possible and not too highly 
specialised. Finally, Dr. Gwyer said that once a 
man was in a firm it should not worry about whether 
he had got first class honours ; he should be judged 
on his ability. 

Dr. Hume-Rothery said he had been told by indus- 
trialists that they found it better to take men who 
had been trained as physicists or chemists than those 
who had been trained as metallurgists, for the reason 
that they found such men, so they said, to have a more 
elastic mind and one more readily adaptable to works 
problems than men who had been trained as metal- 
lurgists. Generally speaking, he said he thought the 
existing university courses for training metallurgists 
were overloaded rather than underloaded, and a satis- 
factory solution might be to try and turn out two 
distinct types of student. Taking the ordinary four 
years’ course, the two types might be together for 
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the first two years and in the latter two years the 
students might be divided, one half taking the course 
as recommended by Sir Harold Carpenter and perhaps 
providing the type of man Dr. Hatfield required, 
and the other half having quite a new type of training, 
t.e., studying metallurgy from the point of view of 
fundamental science. That would give these students 
the advantage now possessed by those who took 
physics only. 

Professor C. O. Bannister expressed agreement with 
the view that there should be a general training with- 
out too much specialisation, but said that metal- 
lurgical training paid too little attention to analysis 
and assay. In many cases that subject was relegated 
to the background, but it was a mistake, because 
whatever else a man did in the works he would have to 
discuss analyses with the chemist and study the 
figures relating to complex ores and alloys. Having 
had a fairly long experience of teaching metallurgy, 
he said he had come to the conclusion that to include 
anything of a semi-commercial nature in the university 
course was a waste of time and money. In that con- 
nection he mentioned an instance in which he saw 
in & university laboratory what looked like some bad 
serap, but he was told it was the students’ finished 
steel! He agreed with Sir Harold Carpenter that the 
training should be of a general character. 

Professor W. M. Travers, F.R.S., said he was in 
close touch with the chemistry department of a 
university and also with a large metallurgical 
organisation and agreed that it was the fundamentals 
which the university should concentrate upon. With 
the exception of sending the students to a works 
during the summer vacation, the university training 
should be on purely scientific lines. After recom- 
mending post-graduate departments in which there 
were post-graduate students of metallurgy, Dr. 





Travers strongly deprecated industrial committees 
arranging the work which should be carried out in 
university laboratories. University work should be 
based on pure scientific lines. 

Professor F. C. Thompson said a point which had 
not been adequately stressed was that there were two 
fairly distinct types of metallurgical training required, 
viz., the relatively vocational type, which was given 
in the technical colleges, and the more fundamental 
type of training, for which the university was 
obviously the proper place. It should, however, be 
stressed as strongly as possible that any feeling that 
the technical type of training was less important from 
the national point of view than the university type 
was definitely unsound, for both were essential to the 
national economy. Speaking of research in the 
universities, Professor Thompson strongly depre- 
cated the suggestion by Mr. Smout that the research 
work done in the universities should be laid down for 
the universities by industry. It should be confined 
to fundamental scientific research. Finally, he 
stressed the point that there is need in industry for 
fundamental as distinct from purely technological 
training. 

Mr. O. W. Roskill suggested that more attention 
should be given to economics in metallurgical educa- 
tion. Speaking on the number of chemists engaged in 
the metallurgical industries as compared with the 


number of metallurgists, he said the larger number of 


chemists was due to the fact that there were not 
enough metallurgists. There was a large unsatisfied 
demand for metallurgists. 


The President, referring to the discussion of 


economics by the Institute, said that was ruled out by 
the Memorandum and Articles of Association. 

Professor Hutton briefly replied to the discussion 
and the meeting closed. 
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(Continued from page 326, March 25th.) 


Process STEAM PLANT. 


TNNHE process steam requirements of the Baie 

Comeau mill will be such that, under ordinary 
circumstances, it would be necessary to install three 
fuel-fired, steam generating units, any two of which 
would have sufficient capacity to carry the mill load 
in order to assure the same adequacy and con- 
tinuity to the process steam supply as to the motive 
power supply. 

In this connection it was considered that the spare 
generating unit at the Outardes plant could properly 
assume the function of a steam generating unit with- 
out impairing its utility as a duplicate source of motive 
power supply, so that in place of a third fuel-fired 
steam generating unit at the Baie Comeau mill, there 





at the same time not interfering with the standby 
function of this unit as a source of motive power 
supply for the mill. 

This element of the mstallation was, of course, not 
as vitally involved in the matter of an assured supply 
of motive power as the turbines and generators, but 
it was, nevertheless, a distinct advantage as related 
to the short-period interruptions to which apparatus 
of this class is ordinarily subjected to have it also 
installed in duplicate. Having in mind, however, 
that the scheme of operation required both main 
units in the Outardes plant to be continuously under 
full load whenever they were in condition to operate, 
the installation of transformation and switching 
equipment in duplicate was not only advantageous, 
but definitely necessary. 





a full load temperature rise of 50 deg. Cent. They 
have a reactance of 7 per cent., and are to be star- 
connected on the high and delta on the low-voltage 
side, with neutrals solidly grounded. All are pro- 
vided with four 2} per cent. taps on the high-voltage 
side, so that proper operating voltage may be avail- 
able at the mill under all conditions of load. 

To obtain the greatest economy and flexibility 
from the switching equipment, the stations at each 
end of the transmission line were designed as a ring 
bus system, and all switching, except station service, 
is done on the high-voltage side of the transformers. 
Such an arrangement permits any one breaker in the 
ring to be removed for repairs without seriously 
affecting the operation of the station, but two breakers 
must be opened if any line or transformer bank is to 
be isolated. 

The oil circuit breakers are of the high-speed type, 
with a rupturing capacity of 500,000 kVA, and oil- 
blast explosion chamber contacts. Each breaker 
consists of three single-phase tanks equipped with 
oil-fired bushings, and each tank is provided with two 
500-watt heaters. They are solenoid operated by 
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FiG. 10—-ARRANGEMENT OF TRANSFORMER AND 
SWITCHING LAY -OUTS 


remote control from a control room inside the power- 
house or paper mill, the power supply being obtained 
from a 125-volt storage battery. All breakers are 
interchangeable in the ring bus, and have bushing 
type current transformers of the same rating for 
metering and relaying. 

The buses and disconnecting switches are supported 
on galvanised steel structures, which were shop 
assembled before galvanising, so as to ensure ease 
of erection with a minimum of damage to the 
galvanising. 

Fig. 10 shows, in half section, the general arrange- 
ment of the step-up transformer and switching lay- 
outs respectively. This structure is situated at the 
south end of the power-house, with its floor about 
12-75ft. above the machine room floor. 

The high-tension ring-bus lay-out made it con- 
venient to place one transformer bank, with its asso- 
ciated breakers, on either side of the transformer 
transfer track, and underneath this track there is 
space provided in the form of a tunnel, having a floor 








Fic. 8—-GENERAL VIEW OF THE POWER PLANT 


was substituted an electric steam boiler installation 
of sufficient capacity to take somewhat more than the 
total output of either one of the main units in the 
Outardes plant. So far as capital costs are concerned, 
this electric steam unit at Baie Comeau simply takes 
the place of a third fuel-fired unit, which would 
-otherwise have .been installed, while, as to annual 
cost, the economy of this scheme was measured by 
the annual saving in coal consumption which would 
result from the carrying contiauously of something 
over half of the process steam requirements of the 
Baie Comeau mill by the Outardes spare unit, while 





* Based on a paper presented by H. G. Acres, D.Sc., M.E.L.C., 
consulting engineer, at a joint meeting of the Engineering 
Institute of Canada and the American Society of Civil Engi- 
neers, and later published in the Engineering Journal (the journal 
of the Engineering Institute of Canada), 














The transformation and switching at both the 
generating and delivery ends are of the outdoor type 
throughout (see Figs. 8 and 9). The transformer 
installation at the power-house consists of two three- 
phase, 60-cycle banks and a spare, stepping up from 
6600 to 66,000 volts. Each of these banks has a 
capacity of 25,000 kVA, and each is connected to its 
own generator. 

At the mill sub-station are installed three three- 
phase, 60-cycle banks and two spares. One bank and 
spare steps down from line voltage to 4600 volts 
for electric steam generator service, and one bank 
down to 2300 volts for grinder room service, and 
the third bank and spare down to 575 volts for general 
mill service, the 4600-volt spare transformer being 
also available for 2600-volt service if necessary. 

All transformers are water cooled and designed for 








FiG. 9—SWITCHING AND TRANSFORMER STATION 


at the same elevation as the machine room floor, for 
the power and control cables, water, oil piping, &c. 
The oil piping is so arranged that oil from the trans- 
formers or breakers will flow by gravity to the filter 
without in any way disturbing the apparatus. 

A large door has been provided in the power-house 
south wall, through which the transfer track is 
extended to a gallery floor in the machine room, which 
is within reach of the main hook of the power-house 
crane. This arrangement provides convenient facilities 
for transformer substitutions and repairs. 

As the low-tension cable leads to the generators are 
nearly all indoors, it was advisable to form the trans- 
former delta near the generators instead of at the 
transformers. On account of the heavy low-voltage 
currents, six power cables per unit were required, and 
these were all placed inside the transformer delta 
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connections, thereby dispensing with the usual trans- 
former delta bus. 


TRANSMISSION LINE. 


The route of the transmission line is for the most 
part through wet, shallow muskeg, with a sand 
bottom and occasional ledge outcrops. Under such 
conditions the matter of footings for the line-support- 
ing structures became a problem of structural design, 
which, for simplification and standardisation, required 
that the number of footing structures be reduced to a 
minimum. This consideration definitely eliminated 
wooden pole construction and indicated an advan- 
tageous use of long spans supported on steel towers. 

As the initial and future load conditions were 
closely defined, the line characteristics were susceptible 
of fairly precise determination, and an extensive com- 
parative analysis was mace of various voltages, con- 
ductor sizes and materials, &c., in order to derive a 
rational economic balance relative to capital cost, 
annual cost, and line loss, assuming from the start 
the necessity of two three-phase circuits to assure 
the continuity of service which the primary elements 
of the problem as a whole required. This study 
resulted in the adoption of two circuits of 266,800 c.m., 
A.C.8.R. conductor, star-connected for 66,000 volts 
phase to phase and 38,100 volts phase to ground. The 
two circuits in parallel will carry the total station 
rated output of 52,360 kVA, with a regulation of 
3-25 per cent. at 99-28 per cent. power factor, and 
one circuit will perform the same service with a 
regulation of 6-75 per cent. The conductors are 
supported by suspension type insulators on double- 
circuit steel towers. The towers have a nominal 
spacing of 800ft., and have a total height of about 
80ft. above the ground line. A jin. steel ground wire 
is carried on the tops of the towers, and there are a 
total of eighty-two towers of the various types 
required in the 134 miles of line. 

Rather unusual conditions were associated with 
the situation and design of the power-house, relative 
to the position of an underlying ledge, and the position 
of the pipe and penstock centre line. The only avail- 
able situation for the power-house was in the face of 
a practically vertical cliff, at the foot of which was 
a narrow parallel shelf of solid ledge dropping off 
vertically in turn into saturated sand and gravel of 
unknown depth. The obvious expedient under the 
circumstances was to minimise the heavy rock cut in 
the face of the cliff by laying out the nose line of the 
tail race piers parallel with and along the edge of this 
subsidiary shelf of ledge. The position of the power- 
house building was therefore fixed by the primary 
necessity of making use of the solid ledge at the lowest 
natural elevation which the site afforded, and the 
secondary but important consideration of simplifying 
as much as possible a more than ordinarily expensive 
piece of rock work. 

As previously mentioned, the rock cliff at the power- 
house site was surmounted by a steep slope of over- 
burden, consisting of a substratum of blue clay, 
covered in turn by a thick layer of well-diained sand. 
The problem of supporting and holding an 18ft. dia- 
meter steel pipe on this slope was governed by the 
following independent considerations, in order of 
their importance :—First, the findng of an accessible 
natural ledge to serve the double purpose of a solid 
foundation for the surge tank and a strong anchorage 
for the thrust block at the terminal elbow of the steel 
pipe line; secondly, a minimum of disturbance to 
the natural equilibrium of the overburden slope as 
a result of such excavation as might be necessary ; 
and thirdly, the confining of the excavation as much 
as possible to the sand overburden, with a consequent 
minimum of disturbance to the clay substratum. 
The position of the steel section of the pipe line was 
therefore fixed, as in the case of the power-house, 
by the joint influence of topographical conformation 
of the site and the foundation conditions. 

The situation of these two elements of the scheme 
having been thus fixed, the position of the penstock 
centre line was also of necessity established, and 
instead of meeting the power-house rear wall at right 
angles, as is usually the case, it intersected the longi- 
tudinal centre line at an angle of 34 deg. and 28 min. 
This complicated the basement lay-out to such an 
extent that it was necessary to make a jin. scale 
model in order to visualise properly the valve chamber 
clearances and the shape and volume of usable base- 
ment space which was required for piping, wiring, and 
auxiliaries. Special provision had also to be made 
for bridging the wide skew opening in the north-west 
corner of the rear wall in order that the building 
construction might proceed in advance of the erection 
and concreting-in of the penstocks. 

The power-house building is of sufficient size to 
house the first two main units only, with auxiliaries. 
A temporary end wall is provided so that the north 
end of the building can be extended to accommodate 
any additional installation in the future. The sub- 
structure is of reinforced concrete throughout, the 
foundation elevation being such that the draught 
tube inverts are about 23ft. below the level of ordinary 
high tide. The frame of the superstructure is of 
structural steel with concrete encased columns 
supporting the crane girders, roof trusses, and purlins. 
The walls are of reinforced concrete and the roof of 
Aerocrete slabs surmounted by a twenty-year speci- 
fication tar-and-gravel roof. Copper flashing is used 





throughout, and all construction joints are sealed 
with copper water stops. 

Apart from the complications arising from the 
entrance of the penstocks at an acute angle with the 
power-house centre line, as already described, the 
only other unusual feature of the power-house struc- 
ture arose from the fact that all heavy equipment had 
to be delivered on scows. In order to place this 
equipment within reach of the main hook, it was 
necessary to provide for an opening in the power-house 
front wall, opposite the erection bay, and at the floor 
elevation of the machine room main floor. The erec- 
tion bay floor was extended through this opening and 
out over the tail race piers, which supported it, with 
flush rails at transformer gauge embedded in it. 
On this exterior platform there was erected a canti- 
levered steel framework supporting a 224-ton motor- 
operated trolley hoist, by means of which loads were 
lifted from the scows, landed on the platform, and 
either trucked or skidded through the opening where 
they could be reached by the main hook. 


AUXILIARY EQUIPMENT. 


The most important items of auxiliary equipment 
are the turbine governors and the stop log and sluice 
gate hoists for the main dam. Each unit has its own 
individual oil pressure governing system, the actuator, 
oil pump and sump tank being designed as a unit and 
enclosed in a steel cabinet, on the face of which the 
controls and indicators are mounted. 

The actuator flyball head is driven by a synchron- 
ous motor, which receives its power supply from its 
own independent permanent magnet generator. This 
generator is mounted on the pilot exciter frame and is 
driven through two flexible half couplings by the main 
unit generator shaft. The flyball head must therefore 
rotate in exact synchronism with the speed of the 
unit to which it is electrically connected, and will not 
be affected by any other electrical or mechanical 
condition. The governor operating fluid is oil at a 
pressure of 300 lb. per square inch, the pressure tanks 
being placed immediately adjacent to their respective 
cabinets. The oil piping, however, will be inter- 
connected so that in the event of trouble with one of 
the pumps it may be isolated and both governors will 
continue to operate under power pressure. No 
recourse need he had to the hand pump under such 
circumstances. 

Each actuator is provided with the following manual 
controls mounted on the cabinet panel face :--Speed 
level, gate position limit, speed droop, generator air 
brake valve, and the transfer valve which permits 
operating the servo-motors through either the 
auxiliary valve or the main relay valve. In addition, 
remote control of the speed may be accomplished 
from the bench board in the control room. 

There is one pressure tank and one receiving tank 
only for both butterfly valves. As the demands on 
the valve oil pressure system are light and are usually 
made at predetermined times, a separate oil pump for 
this service was dispensed with, and the butterfly 
valve oil pressure system was arranged for inter- 
connection with either of the tur.ine governor pressure 
systems. A small transfer pump returns oil from the 
butterfly valve receiving tank to either of the governor 
oil sumps. 

The main dam is provided with six roller mounted 
steel crest gates operating in openings 10ft. wide with 
the sill 30ft. be:ow controlled water level. These gates 
are for head pond control and are manipulated by a 
16-ton electrically operated trolley hoist. There are, in 
addition, eight 30ft. openings, with sills 10ft. below 
regulated water level, which are to be closed by com- 
bination steel and timber stop logs. These logs are to 
be placed or removed by a 25-ton electric stop log 
machine of the rack and pinion operated spud type. 

Two sluice and pier dams, known as “ Dam A” 
and ‘Dam B.” were built to close up neighbouring 
low rock contours. The former has thirteen and the 
latter six 30ft. openings. The stop logs and stop log 
machine are similar to those provided for the main 


dam, except that the latter has bogie trucks to nego-- 


tiate the curve on dam A and that between the two 
dams. 

An auxiliary and emergency service unit was con- 
sidered neces:ary on account of the isolated position 
and the low winter temperatures from which the plant. 
as @ whole, must at all times be protected. An oil 
engine set offered the best combination of cohvenience, 
dependahility and economy, and the installation 
consists of a 425 H.P., 900 r.p.m. engine directly con- 
nected to a 550-volt generator with its own individual 
oxciter, rated at 250 kVA at 80 per cent. power factor. 
This generator is connected through an automatic 
oil switch to the 550-volt station service bus, so that 
any station service load may be supplied from it, as 
well as from either of the main generators. 

There has also been provided a standby M.G. 
exciter set, which consists of a 1200 r.p.m., 500-volt, 
A.C., 250 H.P. motor directly connected to a 150-kW 
D.C. generator and a 3-kW pilot exciter. The gene- 
rator and exciter circuits are arranged so that they 
can be connected at the control desk to either main 
generator and voltage regulator. 

The station service load is divided into two primary 
elements and each element is served by its own 
transformers and control equipment. The more 
important of these is the station service supply to the 
governor pumps, cranes, spare M.G. exciter set, and 
other auxiliary equipment in the power-house and 





to the building heating and lighting. The other 
element, served by a 150-kVA bank of transformers, 
supplies power at 2200 volts to the intake gate hoist 
and dams, which are situated about one mile from the 
power-house. 

Each generator bus is tapped by a separate feeder 
for this load, and the two breakers are interlocked 
electrically so that both feeder breakers cannot be 
closed at the same time, thus obviating the possi- 
bility of paralleling the generators on the low-voltage 
side of the transformers. The service high-voltage 
switching consists of a metal-clad structure of four 
units, one unit for each generator feeder and one unit 
for each element of the station service load. The 
breakers are rated 6900 volts with a rupturing capacity 
of 250,000 kVA (sufficiently large to take care of the 
ultimate station generating capacity) and a short 
time current carrying capacity of 50,000 amperes. 
The tanks and covers are of welded plate steel and 
the contacts work on the oil blast principle, so as to 
reduce the arcing time to a minimum. 

The power-house station service transformers 
consist of a bank of three 150-kVA single-phase trans- 
formers, stepping the voltage down from 6600 volts 
to 550 volts. The intake and dam station service 
transformers consist of three 50-kVA transformers, 
stepping the voltage down from 6600 to 2200. Both 
banks are connected delta-delta so that if trouble 
develops in one transformer the bank, connected in 
open delta, may carry on at reduced capacity. The 
transformers are of the standard distribution self- 
cooled type. 

The 550-volt distribution switches are of the 
“Nofuz’’ breaker pattern for all of the motor and 
feeder circuits, except the standby exciter motor 
circuit, which switch, on account of its large capacity 
and infrequent service, is of the fused vacu-break type. 

A storage battery has been installed for the primary 
purpose of controlling the oil circuit breakers, but 
also as a source of power for emergency lighting and 
to supply power to a few small miscellaneous pieces 
of apparatus. It is the standard type of storage 
battery used for such purposes, consisting of sixty 
cells and operating at a nominal potential of 129 volts. 

As previously stated, a tunnei was cut underneath 
the centre of the switching station for power cables, 
control conduit and oil and water piping for the trans- 
formers and breakers. Adjacent to this tunnel, at 
the south end of the building, is an oil storage and 
filter room containing separate tanks for clean and 
dirty transformer and breaker oil. A system of 
piping has keen provided whereby oil may be trans- 
ferred to or from the transformer or breakers to the 
proper tank or to the filter for purification, and thence 
back to either clean oil tank. This filter, with its 
centrifuge, is capable of handling 300 gallons per 
hour and is equipped with a heater and motor-driven 
pump. Each transformer tank contains 1289 gallons 
and each breaker tank contains 300 gallons of oil, 
thus making a total of 11,280 gallons of active oil to 
be served. 

Combination steel and timber stop logs have been 
provided for unwatering the turbine draught tubes. 
They are manipulated by a gantry hoist travel- 
ling on the tail race deck. The hoist is electrically 
operated and provided with a mechanical follower for 
engaging the logs. 

An 8in. connection to both penstocks just upstream 
from the butterfly valves makes an ample supply of 
water for station service available at all times. 
Because of the known fact that the river water carries 
large amounts of extremely fine silt in suspension, 2 
complete filtering system has been installed in the 
basement of the control section. For the coarser 
material, duplex strainers fitted with coarse and fino 
screens have been provided. To remove the extremely 
fine material the water can be treated with suitable 
coagulants and passed through a series of mixing 
chambers and a settling tank. 

Normally the power-house will be heated by circu- 
lating warm air from near the ceiling of the generator 
room, through the control section and back to the 
generator pit. This heating is accomplished by means 
of a system of ducts leading from the ceiling of the 
generatorroom to an exhaust fansituated in the control 
section. This fan transfers the warm air, under 
oressure, to another duct system and distributes it to 
the various rooms of the control section. The air then 
passes downward to the turbine floor, whence it is 
drawn into the generator cooling system and reheated. 
Regulation and tempering of the air are accomplished 
by the proper manipulation of doors within the build- 
ing, and by a system of louvres in the south wall of 
the power-house. 

The generator specifications called for a short- 
circuit ratio of not less than 1-25, and this value was 
incorporated in the accepted design. High-speed 
excitation in this design took the form of a main 
exciter unit with a motor-operated bridge field 
rheostat and a pilot exciter of 74-kW capacity, 
with a back-of-hoard field rheostat. Over-voltage 
control and protection wre effected by relaying across 
the pilot exciter termirfals, and cutting in resistors 
in the shunt fields. As an additional precaution under 
this head, each main generator was equipped with 
pole face windings, which, while primarily affording 
lightning protection, have a beneficial influence on 
dynamic stability. Thus designed and equipped, and 
with the system operating at full load with generaters 
and lines in parallel at both ends, it was found that a 
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condition of transient instability would be reached 
in 0-22 sec., or 13+2 cycles, in the event of a singie- 
phase line to ground fault near the load end. This 
is well within the eight-cyele time element of the 
breaker plus the relay time, for the end nearest to the 
fault, but the clearing of the other end.will be delayed 
until the first breaker has opened. This eondition 
only applies to faults in the end zones, because if the 
fault is out on the line the high-speed current and 
balanced power relays operate within one or two 
eyeles to clear the line at each end. 

Relay functioning and protection were divided into 
four primary zones for study and design, namely, 
-generators, transformer banks, station service, and 
transmission lines. 

The split-phase armature windings of each main 
generator are protected with relays of the percentage 
ratio differential high-speed type, for both split 
phase and over-all protection, and a ground fault 
detector is also applied to the complete generator field 
and excitation system. 

The transformers are provided with a differential 
relay protective scheme in which is included an overall 
back-up protection from the generator hus to the line 
side of the transformer high-tension breakers. For 
this scheme, relays with an operating time of six to 
eight cycles were provided, which will give satis- 
factory clearing time to meet the stability require- 
ments of the system. 

For the station service transformer banks mstan- 
taneous induction overcurrent relays are used, while- 
for the incoming feeders from the generators 
induction over-current and instantaneous over- 
current relays are provided. These latter relays 
provide against the closing of these circuits on a bus 





short cirouit, and by the addition of an auxiliary relay 
will be rendered inoperative for a short time following 
energising of ‘the bus. 

The functioning of the transmission line relay 
system is dependent upon the potential obtained from 
potential transformers connecte? to the’ low-voltage 
side of the power transformers at each end of the line: 


EARTHING, 


A preliminary survey of both the mill and power- 
house sites indicated that suitable earths might: be 
difficult to obtain. At the power-house the sand in 
the bottom of the tail race and the water itself were 
both of high resistance, but by driving ground rods 
20ft. long in the bottom of the tail race a zone was 
reached which showed an earth resistance of about 
4°5 ohms, which was considered satisfactory. The 
mill site at Baie Comeau is predominantly ledge 
rock, but fortunately there were some mud flats 
situated about 500 yards from the mill sub-station, 
which at high tide ‘are covered with brackish water. 
Earth rods driven in these flats showed a resistance 
of less than 1 ohm, and this site was therefore adopted 
as a permanent earth for the mill and station area. 

Nests of earth rods were accordingly driven in the 
power-house tail race and in the mud flats at the mill. 
They were tied together with heavy stranded copper 
wire and earth leads brought to all neutral points 
and all electrical apparatus in the stations. 

Along the transmission line tower footing resist- 
ances, some footings are known to have a very high 
resistance, being on solid rock, and it is possible that 
part of the line at least will require a counterpoise in 
order to obtain a sufficiently large flow of fault current 
to earth to assure positive relay functioning. 





Travelling Carriages 


By EDWARD G. 
No. 


HE functions of a travelling carriage for the 

support of the revolving superstructure of a 
* portable” or “locomotive ’”’ jib crane, may he 
summarised as under :— 

(1) To support a turntable upon which the upper 
part of the crane may revolve. 

(2) To transfer the loading imposed by this 
superstructure, under all working conditions, to an 
arrangement of wheels and axles adapted to the 
gauge of railway upon which the crane has to 
travel and operate, and to its curves and gradients, 
due regard being given to the maximum permissible 
axle and wheel loads and to space restrictions. 

(3) To support the propelling gear of the crane. 

(4) To support the necessary buffing and draw- 
gear, horn plates, springs, brake gear, &c., as 
required. 

From the above summary it will be seen that the 
construction of a travelling carriage may range in 
design from the simplest type shown by Fig. 1, eon- 
sisting merely of a box easting supported upon four 
unsprung wheels, to extremely complicated designs, 
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sometimes made necessary, in the case of railway 
breakdown cranes, by the introduction of a con- 
siderable amount of additional equipment, which has, 
furthermore, to be accommodated in the limited 
dimensions of a railway running gauge, a typical 
example of which is. shown by Fig. 2, which applies 
to an English railway. 
LoaDING, &c. 


Owing to peculiarities of the loading and supporting 
conditions, the estimation of maximum stresses i 
crane carriage details may be difficult. 

The centre of gravity of the loaded superstructure 
may range from a location on its longitudinal centre 
line well in front of the centre pin (or post), when the 
crane is fully loaded, to another point, on the same 
centre line, well behind the centre pin, when the crane 
is unloaded. 

Thus, in operation, the vertical projection of the 
centre of gravity of the entir@ revolving load may fall 
anywhere within a fairly large eircle described upon 
the top of the carriage (Fig. 3). 

This revolving loading is transferred, by an arrange- 
ment of rollers below the superstructure, to a circular 
roller path secured to the top of the carriage, and the 
grouping of the rollers and the rigidity of the roller 
path will determine the stress in the members of the 
framework of the carriage, whilst the position of the 





for Portable Cranes. 


FIEGEHEN, M.I. Mech. E. 


l 


resultant of the superstructure loading determines 
the individual wheel loads applied to the rails from 
that source. 

Track REACTIONS. 

Now consider the reaetions at the track to these 
downward wheel loads. 

Assuming the ideal case of a four-wheel carriage 
with rigid axle-boxes (Fig. 1), resting, when unloaded, 
quite evenly upon all its four wheels on a perfectly 
rigid and horizontal track. 

We may then calculate ciosely the respective 
wheel loadings for any given position and magnitude 
of the resultant force, imposed upon the carriage by 
the revolving superstructure. * 

Such perfect crane tracks, however, are not to be 
found. 

Rails laid upon a concrete dock may be ngid, but 
their tops are rarely absolutely in one plane; rails 
laid upon structural work will follow the working 
detiection of the members to which they are attached. 

Crane tracks laid upon the ground on ordinary 
wooden sleepers are only approximately Jevel and are 
far from rigid, and deflect appreciably under crane 
loading. 

The result is that, on the last-named tracks partieu- 
larly, the rigid crane carriage that we have assumed 
will very rarely be found to be resting upon more 
than three wheels. 

The writer recalls the case of such a crane, mounted 
upon a contractor’s track laid upon recently reclaimed 
ground, where the tread of the unloaded wheel, in a 
certain position of the loaded superstructure, was at 
least 2in. above the top of the rail beneath it, and 
the crane, as it revolved, rocked to this amount about 
a diagonal. 

The above is, of course, an exceptional case, and 
had to be remedied, but it can be stated that, for this 
type of crane an assumption of support upon three 
wheels only represents the usual working conditions, 
and should be used as a check upon the wheel load- 
ings determined by the methods which assume perfect 
track rail support. 

SprinG-LOADED AXLES. 


The remedy for the general lack of rigid rail 
support is to arrange for the crane wheel system itself 
to be flexible, 

This can be done by placing springs between the 
axle-boxes and the framing, as in railway practice, 
so that each wheel may follow, independently, the 
irregularities and deflections of that, portion of the 
rail upon which it rests. 

This arrangement is compulsory in connection 
with cranes for railway breakdown service, and is 
very desirable, for locations, such as shipyards and 
contract sites, where the track is likely to be very 
uneven and springy and where the crane may have to 
operate upon eurves (see Figs. 6 and 7). 


CHOICE OF SPRINGS. 
Either helical or volute springs (generally in a group 





* Mellor, Mech. World, June 8th, 1907. 





above each axle-box ‘and: sometimes nested) or 
laminated plate springs may be used. 

For yard work only, at slow travelling speeds, 
helical or volute springs have the advantage of low 
cost and simplicity of application, and are much 
favoured ;, but at the speed at which a crane may be 
hauled in breakdown service, the inherent friction 
in laminated springs, damps down. oscillations and 
ig essential to safety. 

ANALYSIS OF WHEEL LOADINGS. 

When, as is usual, the rigidity of all the axle-box 
springs is uniform, and assuming a reasonably good 
track and a rigid carriage framework, then we can 
proeeed to estimate the wheel loadings fairly closely, 
and it hecomes necessary to investigate these loadings, 
under various conditions, before the framework and 
the springing arrangements can be designed, 

Fig. 3 indicates diagrammatically a four-wheel 
crane carriage resting upon a level track. 

When revolving with the full load, the centre of 
gravity of the superstructure describes a circle of 
18in. radius around the centre of the pin. 

For convenience, this total revolving load has been 
given a value of 100 units 

It can be proved that the maximum load on any 
given wheel such as C is reached when the centre of 
gravity of the revolving mags is at the end of a radius 
that stands at right angles to a diagonal such as D B, 
as indicated. 

The first operation is to distribute the loading 100 
between the rail lines A B and 0 D. 

These lines have been drawn at 58in. centres, 
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for the standard gauge of 4ft. 84in. between rail 
heads, and the rail heads are assumed to be 24in. wide. 

Half an inch clearance between wheel flange and 
rail head is usually allowed, on each side, so that, 
assuming the flanges of the wheels on one rail to 
be im contact with the rail heads, we have, in effect, 
only 4ft. 7jin. as a minimum stability base and must 
assume the rail centres to be at 4ft. 74in. plus 2}in. 
= 58in. centres. 


Referring to the dimensions of Fig, 3 : 


1FiG. 2 


Load’ oni rait'A'B= Whee 3 04-65 
CD: = eT. 16-35 
100-00 


We must now find the location of the centre of 
gravity between the wheels on each line, thus : 


100 x 10-2 i 
Distance E F= “Ox24-65 = 20-72in. 
100 « 1L0- 2 
G = ee 9 
+H 2555-35 = 6+ 79m. 


Set off these distances to scale as indicated and 
join F H, which wil) pass through the centre of gravity 
of the loading, if the working is correct. 

We are now in a position to determine the wheel 
loads, as follows :— 


24-65 x 21°8 








Load on wheel A= eae ima, 6-41 
24-65 x 62-2 _ 
= = +5) 
B $4 = 18-2 
ere the ta sex‘s 17 _ 43.73 (max.) 
75-35 x 35-23 
Dnt —ggrrett =31-61 
100-00 


These figures should be checked by taking moments 
about some convenient axis im the horizontal plane. 
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To. each of these wheel loads, due solely to the 
superstructure loading, must be added, of course, 
one-quarter of the gross weight of the carriage, to 
determine the gross pressure upon the rail. 


ANALYSIS OF WHEEL LoapinGs: SPRUNG AXLES. 


When a crane is fitted with more than two axles 
it is still necessary, as a preliminary step, to locate the 
position of the centre of gravity of the wheel load 
reactions on each line of rails, as described above. 

Having done so, the distribution of this loading is 
determined by various simple methods, depending 
upon the actual wheel arrangement. on the line of rail. 


Here the reaction (marked 100), falls 26in. to the 
right of the centre line of the group, 

Now, in dealing with the wheel loads in crane 
carriages, fitted with springs, it is useful to regard 
the carriage plane as one rigid frame separated from 
a lower rigid plane, representing the track support, 
by two lines of closely spaced similar springs arranged 
on the longitudinal centre lines that the actual springs 
would occupy. 

For the purpose of comparing our present problem 
with a familiar demonstration in mechanics, imagine 
the whole space between the planes to be filled with 
similar springs. 











loading (shown as. 100) is shown applied 20in. to the 
right of the centre line of the group—it is required to 
determine the wheel loadings under these conditions. 

We must first calculate the position of excentricity 
at which the loading must be applied in order to 
reduce the load on wheel A to zero. 

The springs, being loaded by the equivalent of a 
rigid upper plane, will deflect, in proportion to their 
distance from A, when the upper plane inclines under 
the excentric loading and their resistance, varying 
directly with their deflection, will also increase 
uniformly with their distance from A. 

These spring pressures may be considered 
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Fig. 4 indicates a line of rail loaded by three wheels 
of a six-wheel carriage. 

The resultant of the loading on this line of rails 
(marked 100) falls 10in. to the right of the centre 
wheel. 

In symmetrical arrangements of odd numbers of 
wheels it can be shown that the central wheel takes 
a load 





‘ Reaction 
~ Number of wheels on rail 
in this case= 409 83-3 


To construct the loading diagram, set off A D= 100 ; 
join DC, 
Project the vertical reaction line to cut this in E, 
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and draw horizontal E F towards load line A D. 
Make F G=F H=33__ 16-65. 
Draw horizontals G J and H I. 
Then AJ represents load on wheel A. 
JI B. 


” ” 


ID % Cc. 


These values may be checked by taking moments 
around C. 


” 


IRREGULARLY SPACED WHEEL GROUPS. 


As an example of the treatment of irregularly 
spaced wheel groups, Fig. 5 shows the loading on one 


We have now a model giving a close approximation 
to the internal conditions of an elastic bar, in com- 
pression, of an area equal to that of the spring group. 

It is obvious that, so long as a loading is applied 
centrally to the upper plane, all the springs will 
deflect to the same extent and will be loaded equally 
and the upper plane will remain horizontal. 

We also know that if the loading is applied excen- 
trically to the upper plane the springs will be unequally 
loaded, their deflections will progressively vary, and 
the plane will tip. 

It has been shown mathematically and experi- 
mentally that, so long as loading is applied to the 
upper plane at some point within the “ middle 
third ’’ of the area, all springs will get a definite pro- 
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portion of the load depending upon the excentricity 
of the load, the location of an individual spring, and 
the number of springs. When the loading is applied 
to the plane on the boundary of the “‘ middle third ” 
area there will be a spring or line of springs, at the 
extreme edge on the remote side of the centre to the 
loading that will have zero loading. 

The same reasoning and experiment applies to a 
line of springs loaded as in our present case with an 
excentric load and the general principle can be applied, 
in a manner to be described, to actual groupings of 
sprung wheels under a loading of known excentricity. 

It is first necessary to determine the position of 
excentricity at which the loading must be applied to 
reduce the loading on the wheel at one end of the 
group, to zero, for then an “ influence line ” may be 
constructed between ascertained points, which will 
indicate the loading upon the end wheel on the further 
side of the group, for all locations of the external 
loading within its range. 

In Fig. 5 the four sprung wheels on one side of an 





side of an eight-wheel carriage. 





eight-wheel carriage are indicated and the external 
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exerting moments around A to resist the moment 
developed by the external loading around the same 
int. 

Now the moment (around A) exerted by each 
spring will be the product of its distance from A 
multiplied by its resistance, which is also proportional 
to its distance from A. 

The moment exerted by any spring (7.e., wheel 
loading) will therefore vary as the square of its distarice 
from A (corresponding, in fact, to the expression 
ar* of the familiar moment of inertia summation). 

We are thus enabled, irrespective of the actual 
values of wheel loading, to find the centre of gravity 
of the spring resistances, when A is assumed to have 
zero load, and consequently the distance from A at 





which the external loading must be applied to give 
this result, as under :—- 


Moment factor for A= OX (C= v 
B= 60x 60= 3,600 
C= 150 x 150 = 22,500 
D=210 x 210= 44,200 
420 70,300 
70,300 
420 
Set A E off, to scale, on the diagram. 
Now from E and D drop perpendiculars E F and 
DG. 
It is clear that if the external loading be applied 
on the centre line of the wheel group, then each 


Then, = 167-2in.=A E (Fig. 6). 


wheel would be equally loaded with r= 85 units, 


and the total load upon each pair of wheels such as 
B+C and A+D, symmetrically located with respect 
to the centre line, will be 25 x 2=50 units. 
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When the upper plane is tipped, due to the elastic 
deflection of the springs, this relation of combined 
pair-loading will still apply, and, in the external 
pair A and D, when A is arranged to have zero load 
D will have £0—0=50 units of load. This will 
occur with the external loading applied at E, as 
determined above. 

Make D G and E F each equal to 50 units to scale 
~—join G A. 

‘Then G A is the load line for an external loading of 
100 applied at E. 

Join KF; this then becomes an “ influence line ”’ 
showing how the loading on D will vary uniformly 
from a value of 25 when the external load is applied 
at O, on the centre line, to a value of 50 when that 
loading is applied at E and A has consequently zero 
load. 

In the present example, the external loading is 
applied at M, 20in. to the right of the centre line, 
consequently, drop a perpendicular from this point 
to intersect the “influence line” in L, then ML 
will indicate the load on D for this location of loading. 

Transfer this depth therefore to vertical DG 
through the centre line of wheel D by horizontal L M ; 
this gives one point on the desired load line. ° 

Another point on this line must be K, because this 
will ensure that the total of the scaled loads on B and C 
will equal 50 units. 

The load line may then be completed by extending 
M K to N as shown. 

We can now scale from the diagram the wheel 
loadings required as under :- 


Loading on A=A N=16-7 
B=B P=21-4 
C=C J=28-6 
D=D M=33-3 (max.) 


100-0 


It may be added that GA is the lead line that 
results when the external loading is applied at E 
giving zero load on A. (All loads are net loads due 
to superstructure only.) 

It has been assumed in the above discussion that 
the bogie wheel loads, as is usual in Engiish practice, 
are transferred directly, by rubbing plates, to the 
framework immediately above the wheels. 

If, as in American practice, the bogie wheel loads 
had been transferred indirectly to rubbing plates on 
the central bolster (Fig. 8), then the two bogie wheels 
on one rail would have to be assumed as one, ‘located 
on the bogie centre line, for the purposes of calculation, 
and the ascertained loading afterwards shared between 
them, for they are located on equal arms of the side 
frame which itself rocks beneath the bolster springs 
sufficiently to equalise the load on the wheels. 


DISTINCTION BETWEEN PERMISSIBLE AXLE LOADS 
AND PERMISSIBLE WHEEL LOADs. 


Railway breakdown cranes are, of necessity, always 
hauled having the superstructure locked in a fore-and- 
aft position on the carriage, and axle loadings will 
have to be determined for that position of the unloaded 
superstructure (making allowance also for the dead- 
weight of the carriage) to ascertain that they do not 
exceed the maximum allowed for passage over bridges 
and structures. 

The maximum wheel load that occurs when swing- 
ing the full load, the crane being.free upon the track, 
will also have to be determined to ensure that it does 
not exceed that allowed under these conditions. 

The maximum axle load that may be permitted is 
determined by the railway companies chiefly from a 
consideration of the stresses induced in bridge mem- 
bers by the passage of a crane, whereas the maximum 
wheel load is related chiefly to the capacity of the 
track upon which it has to operate under load. 

When blocking cantilevers are brought into use, for 
handling the heavier loads, they will relieve the 
adjacent wheels of an appreciable loading and the 
check for maximum wheel load will then be made 
assuming the greatest load and radius that can be 
handled when the crane is ** free on the track ”’ (7.e., 
unblocked). This wil] be less than its capacity when 
** blocked.” 


DEFLECTION OF CARRIAGE FRAME. 


The usual four-wheel carriage, such as Figs. 6 and 7, 
designed without vertical space restrictions, and con- 
sisting essentially of a deep and heavy box casting 
may be considered practically rigid compared to the 
deflections of its supporting springs. 

In the case of long structural frames for railway 
breakdown cranes, cramped vertically in order that 
the crane as a whole may conform to the loading 
gauge and obstructed internally by bogie frames, 
gearing, blocking beams, and the like, it becomes often 
necessary to incorporate beam members that, 
although of adequate strength, lack the depth that 
would afford vertical stiffness if it could be accom- 
modated. 

It therefore becomes difficult to obtain the high 
degree of torsional rigidity that might otherwise be 
possible. 

The determination of wheel loadings, as described 
above, presupposes absolute rigidity in the framework 
of the carriage. 

If the framework deflects, measurably, under load 
the vertical deflection over any given spring must be 





deducted from that spring’s ideal deflection and the 
load it imposes upon its axle box will be correspond- 
ingly less, and this deficit will be transferred as an 
increase to the loading of some other wheel nearer 
the centre of the group. 

Owing to the fact that measurable twisting will 


occur in some carriage frames under maximum con- 
ditions, it becomes essential to pay special attention 
to the details of connections that may become loosened 
by such deflection, which will reverse as the super- 
structure rotates. 

(To be continued.) 
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(Continued from page 331, March 25th.) 


N what follows we continue the descriptions of 
some of the more interesting machine tools 
exhibited at the recent Leipzig Technical Fair. 


ARNO KREBs. 


On the stand of Arno Krebs, of Leipzig Mockau, 
were to be seen some new designs of horizontal 
milling machines, an example of which is illus- 
trated in Fig. 14 herewith. In _ contradistinc- 
tion to the firm’s earlier designs, the over arms of 














FIG. 14—UNIVERSAL MILLING MACHINE—KREBS 


the new machines are of the rectangular or box form, 
which has now superseded the round form. The 
spindle runs in an oil bath so that the bearings 
are automatically lubricated. The cutting speeds 
on both small and large machines have now been 
increased to 12, with a total transmission ratio of 
1:20, and normal working speeds of 30-300 r.p.m. 





s) ware, fi “i 














FiG. 15—HAND-OPERATED MILLING MACHINE—KREBS 


In general, the range of speeds is higher than in the 
older models, which enables alloy-cutting tools to 
be used with advantage and also small diameter 
milling cutters. The speed changes are made by 
three ball-ended levers arranged at the side of the 
machine, which are operated in combination with 
coloured scales and tables. The earlier chain drive 
for the motor has been replaced by V belts, the 





driving motor being mounted on an adjustable 
swinging sole plate in the inside of the body of the 
machine. Ali the electrical controls are grouped 
on a switchboard at the side of the machine, which 
has a transparent cover. The push-button controls 
for starting and stopping are conveniently arranged 
on the saddle and on the gear-box for the spindle 
drive. The saddle and supporting knee have been 
re-designed to ensure fully enclosed driving mechanism 
and the necessary stiffness over the whole table. 
The hand-operated milling machine shown in Fig. 15 
has a table 480 mm. by 125 mm., and is built both 
in normal and high-speed designs. The weight of 
the knee is counterbalanced, and the movement of 
the table in the three directions is convenient and 
free from play, both essential qualities of a hand- 
operated milling machine. The machine has six 
speeds, and the motor drives the spindle by means of 
a flat belt. The firm also showed several attach- 
ments for vertical milling on a horizontal machine 
and working with a circular table for the milling of 
rounded work. Besides the milling machines we 
illustrate, the firm also builds special high-speed 


millers for light metals. In these machines the 
spindle is driven by the motor by means of 
V belts. 


KIESERLING AND ALBRECHT. 

An interesting press shown on the stand of Kieser- 
ing and Albrecht, of Solingen, was the toggle lever 
press—see Fig. 16—for the hot working of non-ferrous 
alloy metals, which presents some new features and 
is, the makers claim, capable of outputs 100 to 
200 per cent. higher than can be obtained with the 

















Fic. 16—TOGGLE LEVER HOT PRESS—KIESERLING 


ordinary friction press or drop hammer. The 
material is fashioned to the desired shape in one 
stroke of the press, whereas more than one stroke 
is needed when using a friction press, or a number of 
blows with a drop hammer. The even pressure 
given by the toggle lever press gives, it is claimed. 
more certain results and less scrap. The forming of 
material takes place in a very short space of time 
and with considerable speed as soon as pressure is 
applied to the metal block, and as the stroke proceeds 
and the pressure increases more time is given to 
allow the metal to flow naturally into the space 
enclosed by the tool. The machines are built in ten 
sizes, with working pressures of 200-3000 tons, and 
they are being employed for the economical pro- 
duction of brass, aluminium, and other light metal 
alloys. Patented features of the press include ram 
control and an auxiliary drive which can be switched 
in to give slow-speed control of the ram, which is 
particularly useful when it is desired to free a machine 
which has stuck, or to move down the ram by a 
millimetre at a time when setting up tools, &c. 
Another machine exhibited by the firm was the 
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bar finishing lathe illustrated in Fig. 17, which is 
constructed in seven sizes to deal with bars from 
8mm. up to 250mm. in diameter. Material made 
by such a machine, and finished to normal standards, 
with a good surface true to a few hundreds of a 
millimetre, is, we were given to understand, finding 
increasing use in Germany as against rolled bar, 





both for shafts transmitting power and for automatic 


stock cover. The starting and stopping of the 
spindle for both directions of rotation is controlled 
by the three pedals, by means of a centrifugal clutch 
and a safety device prevents any disturbance of 
working should, by accident, the two adjoining 
pedals be depressed at the same time. The main 
spindle runs in roller bearings, and these bearings 
and the wheels in the gear-box, the teeth of which 




















FiG. 17—BAR FINISHING 


lathe stock, on account of its accuracy in size and 
its high finish. The cutting speed and the feed of 
the material into the machine are arranged with a 
stepless gear so that the most suitable speed for 
the cutting tool giving a long life to the tool can be 
adopted. As shown by the engraving, the ends of 
the bar are gripped in patented travelling jaws which 
operate on the wedge principle, and increase the 
grip with increasing tension, but are nevertheless 
quickly secured and released. 


G. KARGER. 

The screw-cutting and forming lathe with pedal- 
operated spindle controls, a view of which we repro- 
duce in Fig. 18, is one of the newest productions of 
G. Karger, of Berlin, a firm which for some years 
past has specialised in the design and manufacture 
of special lathes for turning and boring to a high 
finish and with close accuracy, with high-speed steel 
and cemented carbide tools. The lathe follows the 
firm’s usual practice with regard to the spindle drive, 
which is by a 4 H.P. variable-speed motor with 
two speeds of 750 and 1500 r.p.m. The motor is 
housed in the left-hand leg of the machine, and drives 
the six-speed gear-box by means of five V_ belts, 
which are kept taut by lowering the motor bed-plate. 
The spindle speeds at 750 r.p.m. are 200, 310, and 
500 r.p.m., and with the motor running at 1500 r.p.m., 
spindle ‘speeds of 400, 638, and 1000 r.p.m. respec- 
tively. The spindle has a bore of 43 mm. and is 
designed to accommodate round, rectangular, and 
hexagon bars up to equivalent diameters of 42 mm. 
The slide rest can move a distance of 700 mm. 
longitudinally, while the maximum transverse move- 
ment is 40mm. The feeds are automatic and are 
five in number, being 0-05 mm., 0-08 mm., 0:11 mm., 
0-14mm., and 0-17mm. per spindle revolution. 
The maximum turning length with automatic feed 
is 225mm. There is a range of thirty speeds for 
screw cutting from 14 to 286 r.p.m., or with the higher 
spindle speed from 30 to 592 r.p.m., the change- 
wheel sequence being shown by a plate on the head- 





MACHINE—KIESERLING 


are ground, are specially lubricated by an oil pump. 
The slide rest carries the attachment for the front 
and back forming tools and the cutting-off tool, 
both of which are operated by hand wheels. Provision 
is also made for taper turning up to a ratio of 1 : 3. 
The tail stock, seen to the right of the slide rest, 
carries the die heads and boring tools, and is arranged 
with automatic stops. The lathe was exhibited 





producing ball-ended handles for slide-rest spindles, 


Maschinenfabrik Hermann Schoening of Berlin Borsig- 
walde. A feature of all machines is the clamping 
of the column and saddle simultaneously by means of 
@' common control which is brought into operation 





FIG. 20—DRILLING HEAD—RABOMA 


by depressing a button in the centre of the adjusting 
hand wheel illustrated in Fig. 20. This admits oil 
under pressure for the electro-hydraulic system 





FIG. 19-WHEEL CENTRE TURNING AND BURNISHING LATHE—HEGENSCHEIDT 


which were formed and completed in a short space of 
time, while other similar lathes were shown producing 
screwed parts. 

RABOMA-MASCHINENFABRIK. 


A series of high-production radial drills formed the 
principal exhibit on the stand of the Raboma- 

















FIG. 18—-SCREWING AND FORMING LATHE—KARGER 





to the clamping cylinder, the motion of which is 
transmitted by a rack and pinion gear. While the 
clamping of the column and saddle is combined, this 
action is separated from the clamping of the arm. 
which is connected with the elevating control. When 
it is desired to set the drill in a different position 
the column and the saddle clamps are released, but 
the arm remains clamped to the column. By this 
arrangement any misalignment of the drill which 
might be caused by a possible slight dropping of the 
arm when the clamps are released is, it is claimed. 
avoided. When changing tools it is possible to raise 
the arm without altering the alignment of the spindle. 
so that when re-drilling or counterboring exact 
concentricity is retained. It is also possible to traverse 
the saddle along the arm when the swivel movement 
of the column is locked, an arrangement which 
permits the accurate drilling of a number of holes in 
a straight line. When it is desired to swing the column 
for drilling holes in a circle a slight braking action 
can be used, sufficient clamping action being applied 
to the saddle to prevent its displacement on the arm, 
while small movements to compensate for little 
differences in the positions of the holes can still be 
made. In the latest model illustrated in Fig. 20, 
the desired speed can be set on a scale shown to the 
left on the saddle, and the drill immediately starts 
at that speed. A new feature is the automatic setting 
of the depth of a hole which can be set by stops to 
a very fine limit. The design-of the drill is such that 
it is very easily operated, and makes possible a higher 
output of work. 


WILHELM HEGENSCHEIDT. 


On the stand of Wilhelm Hegenscheidt K.-G. of 
Ratibor there was shown a special lathe for the 
turning and burnishing of railway wheel centres. A 
view of this machine is reproduced in Fig. 19. Accord- 
ing to the latest German railway experience, it has 
been shown that the accurate turning and burnishing 
of the surface of a wheel centre on to which the 
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tyre is shrunk permits an easier flow of heat from the 
tyre to the centre, and gives a longer life to a set of 
tyres. The lathe shown has been specially designed 
by the firm to take full advantage of this fact, and to 
permit the economic turning of the surface and its 
thorough burnishing with a roller of 8mm. width. 
The higher finish thus obtained has resulted, we were 
informed, in more accurate shrinkage of the tyres and 
in longer wheel life. 

As our illustration clearly shows, the bed, head- 
stock, and tailstock are cast in one piece, an extension 
of the headstock being provided in order to carry 





driving motor has a designed output of 7:5 H.P. 
and the net weight of the machine is about 6 tons. 


Gustav WAGNER. 

Several types of cold sawing machines embodying 
improved constructions were displayed on the stand 
of the Gustav Wagner Maschinenfabrik of Reutlingen. 
Fig. 21 shows one of the firm’s latest types of saws 
embodying a hydraulic feed to the saw carriage, 
and hydraulic clamping for the work. The motor 
drives a pulley on the carriage by means of V 
belts, and an expanding ring friction clutch at the 











FiG. 21—-HYDRAULIC COLD SAWING MACHINE—WAGNER 


the low-mounted slide rest with its capstan tool 
rest and the burnishing roller, which is connected 
through linkage with a counter pressure roller at the 
opposite side of the lathe, for the purpose of relieving 
any possible stress on the centres which would be 
given by the unsupported pressure of the burnishing 
roller. In the centre of the machine there is a 
swivelling support upon which the axle with the pair 
of wheel centres is carried, until it is mounted between 
the lathe centres. By running back the centre in 
the tailstock the wheels and axle can be conveniently 
changed end for end by hand. The lathe is designed, 
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FIG. 22—AUTOMATIC SAW—WAGNER 


it will be noted, for the machining and burnishing of 
one wheel centre at a time. The spindle is mounted 
in heavy bronze bearings which are force lubricated. 
The driving motor is worked by push-button control, 
and it is mounted with its V-belt drive in a single 
unit in the base of the headstock, and is so designed 
that it can be easily withdrawn for inspection. The 
height of centres is 450 mm. with a range of wheel 
centre diameters from 700mm. to 850 mm., and 4 
maximum distance between centres of 2450 mm. The 





front of the machine quickly starts and stops the 
saw blade drive. A feature of the design is the all- 
spur-gear drive for the saw, which gives smooth 
running. The hydraulic feed arrangement works 
by means of a geared pump driven from the motor 
shaft, which supplies oil at a pressure of 1 to 15 atmo- 
spheres, which pressure is indicated on a gauge at 
the front of the machine and can be varied by a 
hand wheel. The oil flows through the feed-regulating 
valve and a control slide valve to the working end 
of the feed piston. The working pressure on the 
saw always remains constant. The variation in 
cutting resistance caused by changing cross sections 
and the hardness of the material to be cut auto- 
matically slows down, or speeds up, the movement 
of the saw carriage, any surplus oil not required 
for the feed being by-passed to the oil tank. During 
the forward movement of the saw the oil displaced 
by the feed piston flows through a braking device 
which prevents the saw from making a too rapid 
movement when starting a cut or when passing 
through small cross sections. The circuit is so 
designed that the rate of feed is entirely unaffected 
by a change of temperature in the working fluid. 
The full pressure of the oil is utilised to give a quick 
return motion. 

In Fig. 22 we illustrate a fully automatic saw for 
light alloy bars, which is furnished with a gravity 
feed in the form of an inclined trough in which the 
bar lies. The saw has a diameter of 310 mm. and 
will deal with material up to 70 mm. diameter. The 
machine was exhibited working at high output. 

(To be continued.) 








SIXTY YEARS AGO. 


Tue Tower Bridge, spanning the Thames a short 
distance below London Bridge, was begun in June, 1886, 
and was opened to traffic in June, 1894. It is, as our 
readers will know, a highly ornamented structure, and 
consists of two suspended side spans and a central span 
opening on the bascule principle. The two towers erected 
on the main piers in the river are joined at their tops by 
high-level footways, reached by lifts, which are, or were 
intended to be, used when the central portion is open for 
river traffic. If the bridge is less efficient than it might 
have been, if to-day it strikes us as extravagant and over- 
elaborated we may take consolation from the fact that 
had certain proposals which preceded its construction 
been carried out, we might have had a great deal more of 
which to complain. Controversy, at times bitter, raged 
long over the provision of a bridge across the Thames at 
this point. Of the numerous schemes advanced three 
are to be found illustrated in our issue of March 29th, 








1878. They were three alternative designs submitted 
by Sir Joseph Bazalgette, engineer to the Metropolitan 
Board of Works. -The first was a straight lattice girder 
design, as hideous and uninspired as the railway bridge 
at Charing Cross. The second was a not wholly unpleasing 
cantilever bridge, founded on two piers in the river. 
The third was a graceful single-arch bridge with a clear 
span of 850ft. across the river, and providing a headway 
of 65ft. at high water over a width of 600ft.. The bridge 
was to be approached on the north side by a long inclined 
carriageway and on the south side by a spiral ramp. Ina 
leading article in the issue named above we said that it 
could be taken as a foregone conclusion that Sir Joseph’s 
first design would be rejected ; nothing could be urged 
in its favour xsthetically or on any other grounds. 
For the cantilever design we expressed qualified approval, 
but we objected to it because its two piers would restrict 
river traffic and because we believed difficulty would be 
encountered in founding them seeurely on the clay bed 
of the river. For the third design we had little but praise 
to offer. It might, we said, be argued that the erection of 
a single-arch bridge of the span contemplated would 
require an enormous amount of seaffolding and centering, 
and that during its construction the river would be 
restricted to shipping for at least a year. We discussed 
the possibility of erecting the bridge without centering, 
and ted as one method to that end the erection of 
one of the ribs by tying the haunches back to abutments 
at the two ends, work proceeding simultaneously from 
both banks until the two portions met at mid-stream. 
Such a scheme, we said, had been advanced by Telford 
in 1810 in connection with the erection of a 500ft. cast 
iron arch across the Menai Straits. The same scheme, we 
may now add, was adopted on a huge scale for the erection 
of Sydney Harbour Bridge some few years ago.... Sir 
Joseph’s third scheme was approved by the Board of 
Works, Parliamentary power to erect the bridge was 
sought, but the Bill failed to receive sanction, mainly 
because of the limited headroom which the bridge would 
give and because of the nature of the spiral approach at 
the south end. Succeeding years saw other schemes 
advanced. In October, 1878, Mr. (Sir) Horace Jones, the 
City Architect, proposed a low-level bridge with two side 
spans and a central opening bascule span. Later, Mr. (Sir) 
John Wolfe Barry became associated with the scheme as 
engineer. Parliamentary sanction for the construction of 
the bridge was obtained in 1885. Shortly afterwards Sir 
Horace Jones died, and the responsibility for the final 
design of the bridge in both its architectural and engineer- 
ing aspects passed in its entirety to Sir John Wolfe Barry. 








ATMOSPHERIC POLLUTION. 


THe latest figures of atmospheric pollution show a 
tendency in the right direction, according to the twenty- 
third Annual Report on the Investigation of Atmospheric 
Pollution, issued by the Department of Scientific and 
Industrial Research (H.M. Stationery Office, price 7s. 6d. 
net). The Report contains a warning, however, that while 
a definite improvement in the condition of our atmosphere 
may be beginning, no far-reaching conclusions should be 
drawn. Compared with the average figures for the five 
years ended 1932, which are taken as a basis of comparison 
in the Report, fewer observing stations than last year 
show a marked reduction in tar deposit. On the other 
hand, fewer stations show an increase. There is an indica- 
tion of improvement, however, in the deposits of fine 
particles of fuel escaping up the chimney and organic dust 
of various kinds. Ash deposits also show an improvement 
and there is a reduction in sulphate deposits. These 
results have been obtained by means of observations with 
133 deposit gauges installed by local authorities and others 
at many different places situated mainly in industrial 
areas. 

In various parts of London and Glasgow, and at Cardiff, 
Coventry, Edinburgh, Hull, and Stoke-on-Trent observa- 
tions are being made on the impurities suspended in the 
atmosphere which give rise to smoke haze. In Victoria- 
street, London, the least amount of this suspended impurity 
occurs in June and at Westminster Bridge in July. At 
most of the London stations the smokiest month is 
November. There is little to choose, the Report states, 
between smoke pollution at Greenwich and in Central 
London. Turning to the occurrence of thick smoke haze, 
the results indicate that Cardiff had no very hazy days in 
the year under review. At Stoke-on-Trent, however, two 
days out of three in winter had thick haze. This, the 
Report states, is closely approached by Victoria-street 
and Westminster City Hall, both with 55 per cent. of hazy 
days. Westminster Bridge, curiously enough, has only 
12 per cent. hazy, although it is no great distance from the 
other two stations. Still, it is on the bank of the Thames, 
with the whole width of the river between it and the 
nearest source of pollution from the other side. Glasgow 
apparently suffers very little from smoke haze, and the 
percentage at different stations is curiously uniform, 
ranging from 8 per cent. to 12 per cent. of the days, while 
Edinburgh has 44 per cent. of its days hazy, and Green- 
wich Observatory 42 per cent. 

Figures for ultra-violet light are given for some towns 
and the Report points out that it is curious that Cardiff, 
with a very low pollution, has also a comparatively low 
ultra-violet light figure. Hull and Rotherham give ultra- 
violet light more in line with what would be expected from 
the pollution figures. Sheffield shows low figures for 
ultra-violet light, but the lowest of all come from a Glasgow 
station. 








TECHNICAL 16 mM. a Pres *, mt 
Reading and District Engineering iety, Mr. J. B. 
Seton: 5, ve-way, Emmer Green, Reading, 
informs us that he is compiling a list of 16mm. films 
available for showing to engineering societies and similar 
bodies, and will be glad to hear from companies which 
have such films dealing with any aspect of their business 
in order that he may at a later date make arrangements 
to include their films in the programmes which form part 
of the Society’s winter lecture sessions. The Society’s 
membership is drawn from most branches of the profession, 
and there are few technical subjects which would not be of 
interest. 
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Rail and ;Road. 





Arr CONDITIONING IN LONDON TuBES.—Two interesting 
experiments are about to be made by London Transport 
with a view to controlling further the temperature of 
the tubes. The first will be~made~ at Trafalgar-square 
station. Apparatus will be installed to inject water 
vapour into the station. The vapour will absorb heat 
and the cooled air will be forced along the north-bound 
tunnel by trains to Piccadilly Circus station. At Totten- 
ham Court-road station a large refrigerator will be fitted 
in a disused lift shaft to circulate cold fluid through a 
system of pipe grids. Electric fans behind the grids will 
blow cool air into the station. 


Levet Crossines AND Roap Trarric.—The Automo- 
bile Association has recently conducted a series of obser- 
vations to ascertain the effect of level crossing delays on 
road traffic in this country, It was found that traffic is 
interrupted rs | 8000 times daily between 9 a.m. and 
5 p.m. by the bye a railway level crossings. The 
observations were at 380 level crossings on selected 
roads carrying heavy through traffic. In England, Wales, 
and Scotland there are 4560 such crossings, of which 
1082 are on classified roads. The A.A. figures show that 
on an average each crossing is closed to road traffic twenty 
times during the period of eight hours. On, this basis, 
the 4560 crossings interrupt road traffic 91,200 times 
between 9 a.m. and 5 p.m. each day. Delay at the cross- 
ings varies consi ly, but if the average delay is 
reckoned at 3 min. there is a daily loss of 4560 wiaktig 


hours. 


New Brioces at PonpErs Enb.—The Minister of 
‘Transport has made a grant from the Road Fund towards 
the cost, estimated at nearly £27,000, of removing two 
dangerous bends in Lea Valley-road at Ponders End, 
Middlesex. Lea Valley-road is part of one of the three 
main routes connecting Middlesex and Essex, and the 
dangerous bends occur where the road crosses the river 
Lea and the river Lea Navigation. The Middlesex 
County Council proposes to straighten the road and build 
new bridges on the improved ali t. The width of 
the road, which varies at present from 2Ift. to 26ft., will 
be inereased to 45ft. in order to accommodate a 30ft. 
carriageway and two footpaths. This improvement will 
be carried out over a distance of nearly 700 yards west 
of the county boundary with the exception of the bridge 
over the Metropolitan Water Board conduit, which is a 
little over 40ft. between parapets. 


HaRRow-on-THE-HiLL By-pass.—A scheme to by-pass 
Harrow-on-the-Hill has been approved by the Minister of 
Transport, who has made a grant to the Middlesex County 
Council towards the cost, which is estimated at. about 
£31,000. At present most drivers going northwards 
avoid the existing road with its steep gradients by turning 
east from Sudbury Hill, al an uneélassified road, 
leading to the Watford-road. new road will take a 
similar direction, but will join the Watford-road at.a 
point further north. Part of this road, for a few hundred 
pends east of Sudbury-hill, was made up as a builder’s road 
n 1932, and this will now be completed with a 30ft. 
carriageway and two footpaths. On the remainder of the 
route, over 700 yards long, there will be dual carriageways, 
each 20ft. wide, separated by a central reservation, 10ft. 
wide and flanked with verges. At the junction with 
Watford-road a roundabout will be constructed. 


Rattway Returns, 1937.—A preliminary statement 
containing summarised particulars of the financial 
accounts and statistical returns of the railways of Great 
Britain for the year 1937, compared with the years 1935 
and 1936, has been issued by the Ministry of Transport. 
In addition to totals for Great Britain, the statement 
shows separately the figures for the four amalgamated 
companies constituted under the Railways Act, 1921. 
The gross receipts from railway working in Great Britain 
during the year 1937 amounted to approximately 
£171,400,000, and the expenditure to £136,100,000, leaving 


net receipts amounting to £35,300,000 compared with | po 


£33,413,000 in 1936 and £30,300,000 in 1935. The net 
revenue from all sources for the was approximately 
£38,700,000 compared with £36,527,000 and £33,695,000 
in 1936 and 1935 respectively. The approximate number 
of passenger journeys (inclusive of those taken by season 
ticket holders) in 1937 was 1,294,090,000, compared with 
1,257,098,218 and 1,231,157,433 in 1936 and 1935 

tively, while the total tonnage of goods and mineral traffic 
conveyed in 1937 was approximately 297,063,000, com- 
pared with 280,712,094 and 270,877,672 in the two 
preceding years. 

Raiwway Startistics.—Railway statistics for the 
calendar month of December and the four weeks ended 
December 25th, 1937, show that the total number of 
passenger journeys, ¢xcluding season ticket holders, taken 
on all standard railways in Great Britain in the 
month of December, 1937, was 108,638,891, a decrease 
compared with December, 1936, of 364,543. The journeys 
taken by passengers at reduced fares decreased by 
1,627,915, <r = at saamere** ordinary fares increased 
by 1,263,372. © recei m passengers. excludi 
season ticket holders, pr an increase of £250,691, 
If the railway undertakings of the London Passenger 
Transport Board be omitted, the figures show a decrease 
in journeys of 1,668,603, or 2-3 per cent., and an increase 
in receipts of £233,245, or 5-9 per cent. For all companies 
the receipts from passenger train traffic, including season 
tickets and parcels and miscellaneous traffic, but exelud- 
ing mails and els post, were £278,531 more than in 
December, 1936. For the four weeks ended December 
25th, 1937, the coaching train miles showed an increase 
of 724,100 com with the four weeks ended December 
26th, 1936. © total tonnage of freight conveyed, 
excluding free-hauled traffic, in the four weeks ended 
December 25th, 1937, was 24,415,123, an increase com- 
pared with the corresponding four weeks of 1936 of 
1,335,610 tons. The freight train receipts amounted to 
£7,607,956, an increase of £509,347. he freight train 
miles run were 368,416 more than in the corresponding 
period of 1936, an increase of 3‘5 per cont. The average 
train load increased from 1334 to 134 tons and the net ton 
miles per engine hour increased from 434} to 4364. 





Miscellanea: 


ProposeD New Swepisa Power SratioN.—Plans for a 
new 85,500-kW hydro-electric power station at Torps- 
hammar, on the river Gimaan, in Norrland, have been 
prepared in’ Sweden.~"The new “station; which will cost 
about 20 million kroner, will take six years to build. 





Stone ‘AGE Finps at BELLAHOUSTON.—Over thirty 
important Stone Age tools have been found at Bellahouston 
Park, Glasgow, by Mr. Ludovic Mann, the archwologist, 
during the preparations for the Empire Exhibition. The 
relics, which range from 2in. to Ift. in length, are remark- 
ably well preserved, and date back to several phases of the 
Stone Age. Some of the tools are of the “ rubbing ” 
variety, used by early man for removing fat from the skins 
which he made into clothing. There are several choppers, 
wedge-like instruments, and one elegantly shaped tri- 
angular specimen, possibly an amulet. 

Hor-Trywinc Metuops.—Practical details of methods 
employed in tinning metal articles of all descriptions are 

iven in @ new publication of the International Tin 
Peabarch and Development Council, ‘‘ The Hot-Tinning 
of Fabricated Articles,” by E. J. Daniels. It has been 
compiled from a survey of the patent, scientific, and tech- 
nical literature on the subject, and references are given to 
the original published source of the information. De- 
greasing, pickling, and fluxing of the articles prior to the 
actual tinning are discussed and formulw are given for the 
baths suitable for the varying types of articles. 


Amegican Sree, Inpustey.—During 1937 the pig- 
or 00 oe pogitons according 
100,000 gross tons tons a year, a 
Ue ctatistine of the Amsihah Wad and Ble daiveee 
reels be ge also inereased by nearly 1,900,000 
tons to 71,065, tons a year. the year 120 
companies, comprising more than 90 eent. of the total 
capacity of the country’s steel industry, spent about 
320 mail lion dollars on new equipment and construction. 
It is estimated that a further 165 million dollars will 
be spent on steel works extensions and equipment during 
the current year. 


Lientre HypDRoGEenaTION IN GerMANYy.—A new loan 
is being raised in Germany by the Braunkohlen-Benzin, 
A.G., of Berlin, for the of further extensions at 
the works in Béhlen, , and Schwarzheide, as 
well as for the erection of a new synthetic fuel plant in 
Zeitz. The company expects to produce some 425,000 
tons of liquid fuels, lubricating oils, &c., during the 
current year, compared with the 320,000 tons of 1937. It 
will also make Diesel oils and paraffins. At the Béhlen, 
Magdeburg, and Zeitz works lignite tar and lar coke 
from lignite, are hydrogenated, whilst the warzheide 
plant utilisés lignite briquettes and untreated coal. 


Execrrioiry Surry 1x Jaran.—Some particulars of 
the Japanese Government’s scheme for the amalgamation 
of the electricity utilities under one control are given in 
the Electrical Review. A special body of electric power 
experts is to be set up within a year after the passage of 
the Electric Power Bill. This new company will take over 
all business in connection with electric power develop- 
ments from the*hatids of the Government officials. The 
proposed Electric Power Generation and Transmission 
Company will start<business on April Ist, 1939. In the 
first year of operation the company is expected to supply 

wer On a wholesale basis to. the extent of 3,300,000 k 

ut this will be inereased to 7,300,000 kWh within ten 
years. The company will be capitalised at 805 million 
yen. Construction expenses during the period of ten 
years are estimated at 1850 million yen. 


Porostry or Enxcrro-pePosirep Coarines.—In -a 
paper to be presented before the Electro-chemical py 
ofthe United States, Messrs.‘A. W. Hothersall and R. A. F. 
Hammond have made an analysis of the ible causes of 
porosity in electro-deposited metal on steel and 
the results of*a preliminary investigation of the causes of 
rosity in nickel coatings on steel are to be reported. 
By eliminating suspended matter from the solution and by 


using speciall électrolytic iron, or finely 
machined mild steel rod, as basis metal, -free nickel 
deposits less than 0-000lin. in thickness have been pro- 


duced. Finely divided solid matter in suspension in the 
solution, foreign matter in the surface of the steel, and a 
rough condition of the surface were found to be the most 
important causes of porosity in nickel its formed on 
unpolished steel. Polishing of thé steel on revolving wheels 
dressed with polishing compositions bonded with grease 
resulted in increased porosity of the nickel di it due to 
inclusion of foreign matter in the. surface. authors 
say that gas bubbles did not appear to be a primary 
cause of porosity. 

Coat Furt.—In an address on “ Fuels of To-day and 
To-morrow,” presented at the University of Maryland by 
Dr. A. C. Fieldner, Chief, Technologic Branch of the 
United States Bureau of Mines, it is pointed out that thirty 
years ago Coal supplied 89 per cént. of the fuel energy of 
the United States. Since then increased efficiency in the 
use of coal arid the displacing effect of petroleum, and then 
of natural gas, caused a steady decline in the proportion of 
energy obtained from coal, until to-day coal supplies only 
50 per cent. Dr. Fieldner said that the United States now 
produced and consumed 31 to 33 per cent. of the world’s 
production of coal, 60 to 70 per cent. of the petroleum, 
and 95 per cent. of the natural gas, A little over one-half 
of the world’s reserves of coal and probably 60 per cent. 
of the proved oil reserves are in the United States. An 
appraisal of present trends and future probabilities of 
fuels of to-morrow indicates that coal will continue to be 
the principal fuel used for the ration of public utility 
and major industrial power. It is expected that further 
improvements in the overall efficiency of the steam loco- 
motive and 4 gradual increase of electrification will retain 
the use of coal for freight traffic even though the oil- 
engined locomotive may become increasingly popular for 
high-speed passenger trains. Research on the refining of 
petroleum has been stimulated by the 10 to 12 million 
dollars spent annually. Even more should be expended 
on research for the preparation and utilisation of coal if 
it is to regain its former position. 





Air and Water. 





New Atrport at Basra.—On Friday, March 25th, the 
new airport at Basra was officially opened. 


DeatuH oF Mr. F. G. L. Bertram.—We regret to note 
the death of Mr. F. G. L. Bertram, who was the Deputy 
Direetor of Civil Aviation from 1926 to 1935. 


PanaMa CanaL TrarFic.—During January last 577 
ships passed through the Panama Canal. In the year 
ended January 3lst, 5587 ships, aggregating 28,863,644 
tons, passed through the canal and paid over 24 million 
dollars in dues. 

New Lonpon-Paris Air Srervice.—Air France has 
introduced a 75-minute air service between Croydon and 
Le Bourget with its new Block 220 air liners. These 
machines, which carry a crew of three and sixteen passen- 
gers, are all-metal low-wing monoplanes, with two 890 H.P. 
engines. : 

ANTI-AIRCRAFT SHIPS FOR THE RoyaLt Navy.—As 
part of the programme for the conversion of old cruisers 
of the ‘C” and “ D” classes to anti-aircraft vessels for 
merchant ship convoys, the cruisers “Cairo” and 
“* Dauntless ”’ are to be converted in a similar manner to 
the ‘‘Coventry”’ and ‘“ Curlew,” so fitted about two 
years ago. 

G.W.R. ApPporntMENTS.—The following appointments 
are announced by the Great Western Railway Company : 
—Mr. J. F. Arthur, dock mechanical engineer, Cardiff, 
Newport, and Penarth, to be dock mechanicai engineer, 
Cardiff, Newport, Penarth, and Barry docks; Mr. W. H. 
Windsor, chief outside foreman, Barry docks, to be 
assistant docks mechanical engineer, Barry docks. 

Seartane Record Fireat.—A new long-distance 
non-stop record flight by a seaplane has been set up by a 
German Dornier 18 machine. It was catapulted 
from the “ Westfalen ” in Start Bay, Devon, on Sunday, 
March 27th, and flew non-stop a distance of over 5100 
miles to Caravellas, Brazil, in forty-three hours, The 
machine had two Junkers “‘ Juno ” heavy-oil engines and 
was manned by a crew of four. 

Essex Coast Derences.—A scheme, involving an 
expenditure of £1,000,000, has been approved by the 
Essex Rivers Catchment Board for the provision of 
adequate sea defences for the county. The Government 
has been asked to contribute towards the cost of the work, 
which will take fifteen years to — New defence 
works are to be built at Clacton, ybridge, Maldon, 
Dagenham, Grays, Canvey, Mersea, Tilbury, and Purfleet. 


Tar Lamport anv Hott Line.—Speaking at the general 
meeting of the Lamport and Holt Line, Ltd., Mr. P. E. 
Haldin said that the new motorships “‘ Delius,” “‘ Delane,”’ 
and ‘“ Devis ” are now running the monthly service from 
Liverpool to Buenos Aires. He added that the company 
Would need to acquire further new and fast vessels when 
opportunity offered, but it was doubtful if they would 
ever be able to purchase them at such low prices as the 
three “ D”’ ships. 

Recorp Return Fuicut to New ZEALAND.—When 
Flying Officer A. E. Clouston and Mr. V. Ricketts landed 
at Croydon on Saturday afternoon last, they had flown to 
New Zealand and back in 10 days 21 hours. In completing 
this flight, several new records have been set up between 
this country, Australia and New Zealand. Their machine 
is the same de Havilland ‘“ Comet ’ which won the inter- 
national race from London to Melbourne in 1934, and 
recently to Cape Town and back. 


A New Veurcurtar Ferry Boat.—Ferguson Brothers 
(Port Glasgow), Ltd., recently launched the quadruple- 
screw oil-electric elevating deck passenger and vehicular 
ferry, which has been built to the order of the Clyde 
Navigation Trustees for its service to Govan. The ferry 
is designed for three lines of heavy traffic. Its main geno- 
rating engines have been supplied by Davey, Paxman 
and Co. (Colchester), Ltd., and the generators, motors, 
and control gear, both for propelling and for the elevating 
deck, by the General Electric Company, Ltd. The pro- 
pulsion motors are controlled directly from the bridge. 
and drive the four propellers through reduction gear. 


A New AERO-ENGINE ARRANGEMENT.— According to a 
note in Shell Aviation News, the Lockheed Aircraft Cor- 
poration, in conjunction with the M » Manufacturing 
Company, has developed a new method of gearing, whereby 
two complete and separate in-line engines can be coupled 
together in a side-by-side position to drive one airscrew. 
Either engine may be operated independently of the other 
without from the inoperative ine. This, it is 
claimed, gives a wide margin of safety in the event of engine 
failure. The idea behind this development has been to 
combine the virtue of having two engines with the sim- 
plicity of the single-engine installation. This new arrange- 
ment is known as the “ Unitwin Power” and several 
installations have been undergoing tests on the bench at 
the Menasco Works. The two engines used at present 
each deliver over 250 H.P. A special Lockheed “ Altair ” 
has been prepared, and will be used to test the installation 
in flight for séveral hundred hours under severe conditions. 


Tuames Fioop Prevention.—The London County 
Council Fire B:izade and Main Drainage Committee has 
recommended the Council to initiate an inquiry into the 
probability, frequency, and amplitude of storm sutges in 
the North Sea and their effect on the river Thames, and 
to accept the offer of the Liverpool Observatory and Tidal 
Institute to carry out the investigation for a sum of 
£1100 spread over four or five years. The Catchment 
Boards and Local Authorities whose areas are affected by 
storm surges in the North Sea have been asked whether 
they would be prepared to contribute towards the cost of 
the inquiry, and the Port of London Authority has agreed 
to share equally with the Council the balance of the cost 
after deducting contributions from other authorities. In 
its report the Committee refers to the fact that, since the 
disastrous high tide in the Thames of January, 1928, the 
Council has on several occasions pressed the Minister of 
Health to hold an investigation into the question of storm 
surges in the North Sea, but without success. In view of 
the undoubted need for an inquiry, the Committee feel that 
the Council itself should take the initiative in the matter. 
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LEARNING AND EXPERIENCE. 


Ly his introduction to ‘‘ Demosthenes,’’ Plutarch 
wrote: “I began to take my Latine bookes in 
my hand. And thereby, a strange thing to tell 
you, but yet true: I learned not, nor understood 
matters so much by the words, as I came to 
understand the words, by common experience and 
knowledge I had in things’? (North). Whilst 


Plutarch’s words apply particularly to the art of 


translation, the aptness with which they fit into 
other affairs is obvious. All conversation above 
the level of children depends upon the postulate 
that the listener is able to supply the appropriate 
background for the words of the speaker. How 
often may one see two strangers sitting side by 
side at table unable to converse because they 
have not found a common field of understanding. 
[t would be an excellent thing if both, overcoming 
their reticence, wrote on the backs of their menus 
the subjects, technical or not, in which they were 
interested, and exchanged the lists. The chances 
are a hundred to one that one or more subjects— 
perchance golf, or fishing, crystallography, or the 
higher physics—would appear on both and contact 
would be established. With more tact than 
the superior young gentleman in Punch last week 
who asks the elder spinster at table on his left 
“And now what can you talk about,” we shall 
some day make the experiment. 

But it is with the pertinence of Plutarch’s 
shrewd observation to another subject that we are 
at the moment concerned. The last session of 
the Institute of Metals Spring Meeting was given 
up to a discussion on the training and employment 
of metallurgists. It exhibited the familiar diverg- 
ence of view and was punctuated by the familiar 
recriminations. Once more it made it plain, as 
so many other debates have done, that no one 
knows exactly what technical education should 
do, and in consequence no one knows exactly 





what it should be. When we say no one knows, 
we ought to say specifically ‘‘an independent 
and impartial judge.” At the meeting nine 
teachers, classing the President, Dr. Desch, as 
one, and six industrialists, spoke. Broadly, it 
may be said that the teachers held fast by instruc- 
tion in fundamentals, and that the industrialists 
wanted more technology. One Professor was so 
convinced of the righteousness of the former that 
he refused to enter into the discussion of it with 
industrialists, whilst one industrialist complained 
that British professors never visited his works, 
though they did send.their students, implying 
that the professors did not deem it necessary 
that they themselves should keep in touch with 
the practical application of their science. On the 
other hand, one or two industrialists asserted 
that they were perfectly satisfied with the students 
drawn from certain specified colleges. Probably 
these differences of opinion may be traced without 
much difficulty to the duties which the employer 
wishes the student to bear. One may want a 
man whom he can train to be a foreman in a few 
months, whilst another wants a man who will be 
immediately useful—a research worker or a man 
who can resolve scientific problems apart from 
their practical connections. Manifestly, the same 
sort of education will not produce such different 
qualities. But it seems to us that specialisation 
of the kind indicated may not be generally 
desirable; that a composite product is really 
required, and that the object aimed at in 
the training of engineers may be just as desir- 
able in the training of metallurgists. In engi- 
neering—mechanical and electrical, at least— 
it is still held, and we trust will always be 
held, to be necessary that several years should 
be devoted to practical “training’’ as distin- 
guished from ‘ education.” We were struck 
by the little attention paid to this aspect in the 
debate. Barring a few references to the desir- 
ability that students should pass their long vacation 
in works or spend six months or so in a foundry, 
no one paid any attention to practical training. 
Is that a sign of the times? A regrettable sign 
of the weakening of the apprenticeship system ; 
of the increasing belief, fostered by the professorial 
people, that experience is an unnecessary adjunct 
to learning ? Or is it that metallurgy is regarded 
as a pure science superior to practical things ? 

That brings us back to Plutarch. “I learned 
not, nor understood matters so much by the words, 
as I came to understand the words by common 
experience and knowledge I had in things.” 
Putting, as we may justly do, book-learning for 
words, we feel that the sentence expresses a 
common truth. There can never fail to be a certain 
vague unreality about things which we only 
know by reading. As Nydia ran her hands over 
the faces of those she could never see, so is book- 
learning of practical things without knowledge 
of the things themselves. It can never be com- 
plete ; it must always be a little detached from 
actualities ; a little abstract at best. Whilst we 
do not wish to imply that such detached know- 
ledge can never be useful, we support the opinion 
held by thousands of engineers, that the theory 
and sublimatum of things will be understood more 
fully. and will be more usefully employed if the 
things themselves are known. We might even 
swing a little bit to the other side and say that 
experience makes the best foundation for theory. 
That seems to be the natural order of events, 
for whilst it is true that hypotheses have from time 
to time preceded and foretold observation, yet 
more commonly the facts and experiences have 
come first and the theory has been woven to 
accommodate them. 


Modern Physical Philosophy. 


WuEN Lord Kelvin said that he could not under- 
stand anything until he had constructed a mech- 
anical model of it, he was expressing not so much 
a predilection personal to himself as a fundamental 
attitude towards the physical world characteristic 
of the whole of his era. The materialism of Vic- 
torian science, its rigid belief in the existence of 
inviolable natural laws, its absolute faith in 
objective reality, provided to the philosophers and 
physicists of the times the only conceivable basis 
for the study and interpretation of natural pheno- 
mena. To-day many of us must envy the rugged 
simplicity of the dogmas which guided the scientists 
of the period. They were happy with their models 
and in the pictures of the universe which, with their 
aid, they could form in their own minds and build 
up in the minds of others who sought their instruc- 
tion. Most of us, particularly most engineers, are 
still of Kelvin’s way of thinking. Yet in following 





him we ‘stamp ourselves as out-of-date. . In 
enlightened circles mechanical models are as out- 
moded as is the belief that what we are pleased to 
call the physical world is governed by what we 
are equally pleased to call natural law. The object 
of physical study is the same as it was in Kelvin’s 
time. That object, to quote the words of Dr. E. U. 
Condon to the Franklin Institute, is “‘ so to organise 
past experience and so to direct the acquisition of 
new experience that ultimately it will be possible 
to predict the outcome of any proposed experiment 
which is capable of being carried out—and to 
make the prediction in less time, or at less expense, 
than it would take actually to carry out the pro- 
posed experiment.” It was because the old 
physics was found in time to be incapable of 
realising this object that mechanical models have 
been abandoned in favour of mathematical con- 
cepts, that the rigidity of the old natural laws has 
been replaced by the indeterminism of the laws of 
probability, that for the classical Newtonian 
dynamics there has been substituted quantum 
mechanics with its strange new mathematics. 

We have travelled far since the opening of the 
century. Imagine Lord Kelvin faced with the 
task of constructing a mechanical model to repre- 
sent the constitution of matter and of devising it 
in such a way that, separately or simultaneously, 
it would behave as a collection of corpuscles or as 
a series of waves. Further, imagine him as being 
called upon to use the same model to represent 
not only matter but radiation as well. The 
modern physicist is not appalled by the paradox. 
The fact that his mathematical eoncept of an 
‘‘ electron ” imposes upon it the characteristics of 
a wave and a corpuscle represents fundamental 
truth to him. He is not troubled about the inter- 
pretation to be given to the term “electron.” It, 
and for that matter the words “wave” and 
‘‘ corpuscle”’ themselves, are merely convenient 
pegs on which to hang a mathematical formula. 
He denies that there is any reason why the con- 
cepts which he introduces should correspond to 
objective realities. He is not even prepared to 
admit that there is any such thing as objective 
reality. He argues that the only things we can 
apprehend directly are our own sensations and that 
by projecting our thought into the physical 
universe we determine the nature of the pheno- 
mena which we observe to occur therein and even 
the form of the “laws’’ which seem to govern 
their occurrence. 

We are told that this trend towards abstraction 
in theoretical physies has it origin in Nature itself, 
that it is not a question of taste among the builders 
of theories, and that there is no possibility of 
reversing it. It may be found difficult to accept 
these assertions ; we may feel a natural resentment 
against being torn away from our mechanical 
models, from our deep-rooted belief in the objec- 
tivity of the physical world and from our faith in 
the inevitability of “natural laws” ; we may stand 
aghast at the difficulties which modern physics 
is creating for itself in the way of explaining the 
physical world tq the uninstructed. Nevertheless. 
we must face the question: Does the new physics 
promise to fulfil the object expressed in Dr. 
Condon’s words better than the old? The new 
physicists claim that it does and that from each 
new test to which it is put it derives fresh strength 
and confirmation. If they are right, we are, it 
would seem, within measurable distance of the 
day when it will be possible to explain the whole 
structure and behaviour of the universe by means 
of a system of mathematical formule. [¢ is a 
staggering, in some ways an unwelcome, thought. 
We take consolation from the remembrance that a 
hundred and fifty years or so ago Laplace when 
he had finished the writing of his ““ Mécanique 
céleste,”” flattered himself with the same con- 
clusion. 


The Thames 


In our “ Journal ”’ to-day it is recorded that the 
Committee of Imperial Defence is opposed on 
military grounds to the construction of a barrage 
across the Thames. Thus all the preparations that 
had been made for the inquiry which was to have 
opened on Tuesday last are wasted and all the 
money and time that have been expended upon 
and by witnesses and counsel are thrown away.’ 
Clearly there has been a lack of co-ordination. The 
inquiry was to have been conducted at the wish of 
the Ministry of Transport to satisfy the rather vague 
feeling of the House of Commons that there “ might 
be something in the scheme.” The Port of London 
Authority never hesitated for a moment in con- 
demning it, and many other authorities concerned 
with the Thames in one way or another were 
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opposed to it on technical grounds: It may be 
asserted with perfect certainty that the scheme had 
no chance whatever of being accepted. The only 
thing that can be said in support of the inquiry 
is that it would have satisfied the public that the 
objections to the barrage were of a very real and 
substantial nature and not the result merely of 
mental inertia and resistance to change. If the 
public had a right to that assurance it is to be 
regretted that after so much work had been done 
the inquiry was not allowed to proceed; if, on 
the other hand, the public was not svfficiently 
stirred by the proposal to make the pre- 
sentation of all the objections desirable—which 
we incline to believe—then we cannot but 
regard it as deplorable that the Committee of 
Imperial Defence and the Government should 
have waited till the hour had almost struck before 
issuing its veto. We are not at the moment con- 
cerned with the validity of the military objections 
to the scheme. It is not impossible that an over- 
eareful view has been taken, and that the barrage 
would not be exceptionally vulnerable to attack. 
But we are concerned with the fact that it must 
have been known many months ago that it would 
be regarded as an undesirable structure, and yet 
the Government allowed the preparation for a 
costly inquiry to be carried on up to the last 
minute. If that inquiry was worth while at all, 
it should have been allowed to proceed. If it was 
not, then it should never have been started. 

Whilst we have not a word to say in favour of 
the proposed Thames barrage, we cannot fail to 
observe that the veto of the Government is a 
striking example of the changed conditions— 
discussed in these pages last week—which vulner- 
ability from the air has brought about, and is 
bringing about, in our national life. Thirty years 
ago it would have been possible to judge the 





scheme on its technical, social, and economic 
merits ; now all those things have become subject 
to the military consideration that in the event of 
war the barrage would be or might be a source of 
danger. Thirty years ago there would have been no 
parallel between the Thames barrage and the 
Channel tunnel. The tunnel was condemned by 
the military authorities because it was regarded as 
a vulnerable spot in our natural defence, the sea. 
Now the barrage is vetoed because it would be 
vulnerable from the air. Thus the two things are 
on strictly parallel lines. Both are condemned 
because they are held ta be weak links in our 
defences—the tunnel because it is feared that the 
enemy might capture it; the barrage because, 
presumably, damage to it by hostile aircraft might 
cause untold confusion and injury by the release 
of the pent-up waters. The mere possibility of its 
destruction by submarines or even long-range 
guns may, we suggest, be dismissed. Whether this 
military argument against the barrage is any better 
than that against the Channel tunnel we are not 
in @ position to say, but we cannot help observing 
that whilst the barrage is vetoed because of its 
vulnerability, a condensed group of three great 
power stations—Battersea, Fulham, and Lot’s- 
road—right in the heart of London, and liable to 
disorganisation by much smaller bombs, is 
tolerated. Manifestly the military authorities 
recognise that a compromise must be effected 
between the convenience of the public during peace 
and its protection in the event of war. It must 
always be difficult to know where the line should 
be drawn ; but it is to be hoped, at any rate, that 
a condition of peace will ever be regarded as normal 
and that the constant fear of aerial attack or 
invasion will not be permitted to prevent the 
prosecution of schemes which are desirable in 
themselves. 








The Central Electricity Board’s Report. 


+ 


E Central Electricity Board’s tenth annual 

report, covering the year ended December, 
1937, has been presented to the Minister of Trans- 
port. It shows that the total output of electricity 
from public supply stations in Great Britain in that 
year was 22,905 million units, against. 20,221 million 
in 1936, the highest increase in twelve months so far 
recorded. In the first nine months of the year 
other principal industrial countries tended to show a 
more rapid rate of expansion, but afterwards it fell 
below the British rate. No interruption in the upward 
curve of production in this country was experienced, 
and by the end of the year the increase in electrical 
production over the period 1929 to 1937 was in the 
neighbourhood of 123 per cent., whereas in the 
remainder of the world it was about 45 per cent. 

At the end of 1937 the grid system comprised 
approximately 4180 miles of transmission lines, 
2938 miles of which operated d 132 kV. The 
remainder worked at 66 kV and lower voltages. 
There were 297 switching and transforming stations, 
with an aggregate transforming capacity of 9,695,000 
kVA. To provide the transmission and transformer 
capacities required to meet the increasing demands 
for electricity, various reinforcements and exten- 
sions of the grid were completed, whilst others were 
put in hand. Extensions of the grid brought into 
service, together with the reinforcement at existing 
points of supply to meet increasing demands, neces- 
sitated the installation of additional transformers 
with @ net aggregate capacity of 220,200 kVA. 

The number of selected stations at the end of the 
year remained unchanged at 137 and the total 
installed capacity was 7,653,570 kW. The pro- 
grammes of plant extensions adopted by the Board 
in previous years provided for 774,000 kW of new 
generating plant, and boilers of an aggregate evapora- 
tive capacity of 7,954,500 lb. per hour being brought 
into commission during the year to meet the peak 
load in December. The demand for materials arising 
largely out of the rearmament programme led to 
serious delays in the completion of those extensions. 
At the beginning of December only some 368,000 kW 
of that generating plant and 4,739,500 Ib. per hour 
of that boiler plant had been made available. In 
December a further 189,000 kW of the new generating 
plant and 610,000 Ib. per hour of the new boiler 
plant were completed, making the totals brought 
into service during the year 557,000 kW of generating 
plant and 5,349,500 lb. per hour of boiler plant. The 
more important generating sets brought into service 
in 1937 were mentioned in our annual article on 
the year’s progress in electrical engineering. ; 

The work of standardising the frequency employed 
by the authorised undertakers to whom the Board 
has given directions under Sec. 9 of the Electric 
(Supply) Act, 1926, was so nearly completed by the 





end of the year that it was possible to ascertain the 
cost within very narrow limits. The amount which 
will be payable by the Board in respect of the 
expenses properly incurred by those undertakers in 
carrying into effect those directions, including the 
cost of altering or replacing plant belonging to their 
consumers will be about £16,000,000, as against the 
estimate of £16,300,000 net mentioned in the Board’s 
third report. In all cases the work of standardisa- 
tion has been carried out by the undertakers in aecord- 
ance with programmes arranged with the Board and 
in collaboration with the Board’s engineers. It has 
involved the undertakers concerned in changing 
over 903,727 kW of generating plant, 100,700 motors 
aggregating 1,840,968 H.P., and 354,633 kW of 
converting plant. 

It is estimated that by the end of 1937 the total 
saving arising from the reduction in the necessary 
proportion of reserve generating plant was approach- 
ing £17,000,000 or more than one-half of the capital 
expended on the construction of the grid and its 
extensions and reinforcement to date. A diagram 
in the report shows that over the period 1932-37 
there has been a progressive reduction in the average 
fuel consumption per unit sent out. In 1937 the 
reduction would have been greater but for the neces- 
sity to use older and less efficient plant to a larger 
extent than would have been required if generating 
plant extensions had come into service in accordance 
with the programme. But the average fuel consump- 
tion in 1937 was, nevertheless, 17 per cent. less than 
under the conditions of independent operation in 
1932, and had the level of fuel prices ruling in 1935 
been maintained, this would have resulted in a saving 
of nearly £1,800,000. In 1935 the average price of 
fuel was nearly 5 per cent. below the 1932 level, but 
in 1937 it had risen to 17:3 per cent. above the 1932 
level, with the result that the average fuel cost per 
unit sent out in 1937 was only some 3 per cent. below 
the 1932 level, notwithstanding the improved 
efficiency. : 

The interconnection through the grid of the 162 
generating stations operating under the direction of 
the Board in the areas in which the Board was trading 
made it possible so to control their operation that 
only twenty-one stations ran for the full 8760 hours 
in the year. Fifteen of the most economical stations 
which ran continuously throughout the year supplied 
50 per cent. of the total units generated for the Board. 
Operation of the other stations was restricted and 
seven of them were not used at any time during the 
yeat. This restriction of the use of the less econo- 
mical stations contributed largely to the reduction 
in the consumption of fuel per unit sent out. 

As regards the difficulties experienced during the 
previous year in building up the necessary coal 
stocks at selected stations, the report states that 





during 1937 larger and more regular supplies of coal 
became available anid the stocks were raiséd toa more 
adequate level. 

To safeguard reliability of supply at points on the 
borders of scheme areas,\the sections of the grid in 
certain areas are now frequently operated as one 
interconnected system. Sections in Central Scotland, 
South Scotland, and North-West England and North 
Wales are habitually run in parallel to make full use 
of the output of the Galloway hydro-electric stations. 
The ability to interconnect the grid in the various 
scheme areas proved of great value in the latter part 
of the year in effectively meeting the peak load in 
the difficult circumstances created by the delay in the 
delivery of generating plant which had been ordered 
for completion during the year. On many occasions 
the whole grid was operated as two systems, one con- 
sisting of the sections in Central Scotland, 
South Scotland, North-West England and North 
Wales, and North-East England, and the other 
sections in the remainder of England and Wales, 
while on twenty-one occasions the grid in all the nine 
scheme areas was working as one interconnected 
system. On one occasion the maximum load dealt 
with was 4,854,000 kW supplied from 114 generating 
stations directly controlled from the Board’s central 
control rooms in London, Bristol, Birmingham, Leeds, 
Manchester, Newcastle, and Glasgow. In addition, 
forty-three other stations operating under the 
control of their owners were linked up with the grid 
for the purpose of supplementing their own pro- 
duction. 

In collaboration with the British Electrical and 
Allied Industries Research Association and the 
National Physical Laboratory research work con- 
tinued to be undertaken by the Board, and new tech- 
nical developments arising out of these researches 
and the work carried out by British manufacturers 
have been adopted. With the aid of portable surge 
generators and oscillographs, field tests conducted 
established more definitely the transient voltages 
encountered by the windings of a transformer when 
surges are applied at different points along a 132-kV 
line. Further tests are in progress to determine the 
most economical means of by-passing such surges to 
earth. 

Although attempts were made throughout the 
year to record by means of oscillographs and klydono- 
graphs the surges produced by lightning, by reason of 
the sporadic nature of the phenomenon in this country 
both in respect of time and location, the Research 
Association found it impossible to obtain sufficient 
data to enable it to form definite conclusions. The 
Association is, however, pursuing these investigations 
in certain places abroad, where lightning storms are 
regularly and frequently encountered. Laboratory 
tests on lightning arrestors, surge absorbers, and 
protective gaps are expected to lead to the selection 
of the best type of protective equipment before the 
conclusion of the surge investigation programme in 
September, 1939. Two Petersen coils installed on the 
33-kV Rotherham-Doncaster line and two at Bourne 
for the Lincolnshire lower-voltage section of the grid 
have proved effective in clearing single-phase faults 
caused by lightning, without interrupting the supply, 
and arrangements were made towards the end of the 
year to install similar coils at Hartshead and Stock- 
port to protect the lower voltage grid lines from those 
stations, passing through districts where lightning 
storms are particularly severe. 

In South-East England, Mid-East England, North- 
West England, and North Wales, and Central Scot- 
land the work of increasing the rupturing capacity of 
the original 132-kV circuit breakers was put in hand 
by embodying the improvements arising out of the 
research by British manufacturers at their short 
circuit testing stations. The work involves modifica- 
tions of the contacts, contact carrying insulators, and 
operating mechanisms, and arrangements are being 
made for similar modifications of the circuit breakers 
in other areas. Improvements in switchgear design 
envisaged in the ninth report have been embodied in 
a new type of high-speed 132-kV circuit breaker of 
high rupturing capacity which has been ordered for 
installation in the grid sub-stations at Lydney and 
Littlebrook. A survey of the rupturing capacities of 
lower voltage grid circuit breakers was also made and 
a programme for their improvement is being 
negotiated with the manufacturers. 

In collaboration with manufacturers the Board’s 
engineers designed an improved type of apparatus for 
testing insulators whilst the lines are alive, and a 
programme of testing has been adopted as a routine 
procedure. Of some 40,000 insulators tested in this 
way during 1937, deterioration was found to have 
taken place in about 200 insulators. The routine 
inspection of aluminium-steel conductors again 
showed that no undue deterioration is taking place, 
but corrosion of the aluminium strands was found at 
three points where the atmospheric conditions are 
exceptionally bad. As there was no evidence that 
the aluminium used in the construction of those 
sections of the grid was below the normal standard 
of purity, consideration is being given to the pro- 
vision for some protective covering of the conductors 
in such places. 

Equipment for testing line joints whilst in service 
was perfected, and a programme of joints testing was 
embarked upon to ensure that any joints below normal 
conductivity may be quickly located and rectified. 
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The experimental nitrogen-filled 132-kV cable, 
referred to in the ninth report, was put into service in 
December. It carried | up to 45,000 kVA, and the 
trialon the cable under day-to-day operating conditions 
is continuing. The high- selective equipment 
also mentioned in the ninth report was put into full 
commercial service in connection with the lines to 
Bourne, Leatherhead, [ronbridge, and Stoke. A 
new system of protection employing carrier current 
is shortly to be used experimentally on the Ribble— 
Southport 132-kV line. 

Tendency of~authorised undertakers to employ 
higher voltages in their distribution systems con- 
tinued to result in requests to the Board for the 
substitution of a higher pressure connection to the 
grid. In several instances arrangements were made 
for the provision of 33-kV and 66-kV connections to 
replace lower voltage connections, and one under- 
taker has arr: to take a supply at 132 kV. 

The revenue credit balance arising from trading 
during 1937 was £2,014,508. This sum com 
with £1,686,944 for 1936 (namely, £1,689,487, less 
£2543 for redemption fund investment interest), and 
reflects, the Board states, satisfactory progress. 

General trading by the Board was in progress 
throughout the country, except in North Scotland, for 
which no scheme is in contemplation, and in North- 
East England, but the revenue figures also cover trans- 
actions carried on under temporary arrangements in 
North-East England, where general trading was still 
deferred, pending completion of the standardisation 
of frequency. 

Out of the revenue the Board provided £1,167,058, 
to which was added £45,586 from unemployment 
grants, making a total of £1,212,644, for the interest 
on £25,895,000 of stocks allocated to general purposes. 
The Board was empowered to charge interest to 
capital on £7,150,000 of these stocks until December 
3lst, 1937; on a further £4,620,000 until December 
3lst, 1938, and on a further £11,726,000 until 
December 31st, 1939. Out of revenue the Board also 
provided £535,032 to redemption in respect of mo 
borrowed up to the end of 1931 to meet the expendi- 
ture for general purposes, and the balance carried 
forward was increased to £1,761,431. This sum, 
together with future income, will be available to 
meet the interest and redemption fund charges 
increasing year by year for some years, and will fall 
to be paid out of revenue. 

In respect of the latest two stocks issued by the 
Board since 1931, the obligation to charge interest to 
revenue does not arise until January Ist, 1941, and 
January Ist, 1942, respectively, and the interest 
on the £10,830,000 of these stocks allocated to general 
purposes was paid out of capital. The interest, 
£652,759, less £189,837 from unemployment grants 
and temporary investments, on the portions of the 
stocks allocated to the standardisation of frequency 
and the relative sinking fund contributions (£250,063), 
are recoverable from the Electricity Commissioners. 
The sum provided for the redemption of stocks now 
amounts to £2,210,837. 

During the year 1937 no issue of stock was made. 
The nominal amount of the stocks issued was 
£53,500,000, of which £52,793,003 was outstanding 
at the end of 1936 and remained outstanding at 
December 31st, 1937, no stock having been purchased 

for cancellation during the year. The proceeds of 
the stocks issued amounted to £50,672,500 cash, 
leaving a further sum of £9,327,500 cash, which may 
be raised under the Board’s existing borrowing powers. 








Obituary. 


HUBERT DUNELL, O.B.E. 


WE regret to have to record the death, last Satur- 
day, at the age of fifty-seven, of Hubert Dunell, 
until lately a member of the editorial staff of this 
journal. Dunell received his technical training 
at the “‘ Central,” and to the end of his life retained 
contact with it through the “Old Centralians ” 
Association. He served his apprenticeship with C. A. 
Parsons and Co., Ltd., from 1899 to 1904, and entered 
upon technical journalism immediately afterwards. 
He was connected with Shipping World, African 
Engineering, and Eastern Engineering, and became 
editor of the last-named in 1912. During the war he 
was @ in China in erecting.and testing blast- 
furnace turbo-blowers for Richardsons, Westgarth 
and Co., Ltd., and later became superintendent of 
power plant at a shell filling factory in this country. 
For his services at this. factory during a time of 
emergency he was awarded the O.B.E. When the war 
finished he returned to technical journalism, joining 
the editorial staff of this journal in 1919. He retired, 
for reasons of health, about two years ago, but 
retained a connection with the paper. 

Dunell, or “‘H.D.,” as he was familiarly known 
to his colleagues, had a flair for descriptive writing 
and at his. best he could make a complicated 
mechanism sound so simple that the veriest tyro 
could well understand it. But it is by his personality 
rather than by his writings that he will be best 
remembered, both within the office and by his 
numerous friends and acquaintances elsewhere. 
Dunell was a Bohemian in the sense that title used to 


ney | and addition. 


scious, and he could be happy and an asset in any 
company. There was an.odd twist to, his chara 
that made him interesting and stimulating to. 
with. The writer, like many others, will sadly miss 
the sight of long thin somewhat tobacco-stained 
fingers deftly rolling a cigarette while the slow voice 
mentioned those practical criticisms of tools and 
machines he was so capable of giving. He had been 
in his youth a keen opén boat yachtsman, and loved 
to speak of the boats he had owned. Dunell made 
acquaintances easily and retained them by an essential 
friendliness and by the respect his practical insight 
engendered. It was hoped that retirement to the 
country and the cessation of daily journeys to town 
would allow him many happy years of quiet. But his 
health had been undermined by the Chinese climate 
and since his return to this country he had never been 
strong. When he contracted pneumonia his heart 
had no strength to resist. He leaves a wife and several 
grown-up children, whose sense of loss, though more 
personal and private, will be no greater than our own. 








Literature. 


Dictionary of Costing. By R. J. H. Ryaut, F.C.R.A. 
London: Sir Isaac Pitman and Sons, Ltd. 1937. 
Pages 467. Price 12s. 6d. net. 


WHEN this book first some twelve years ago 
we suggested that although the science of cost account- 
ing was no longer in its infancy, it could not be 
regarded as having reached maturity, and for that 
very reason a standard nomenclature of costing was 
highly desirable. The truth of our statement has 
been abundantly demonstrated by the way in which 
it has proved necessary for Mr. Ryall to revise and 

his original work. He has the 
task in a very thorough manner, with a certain 
amount of pruning, but with far more amplification 


The title of the book is perhaps rather misleading 
by its very modesty, for though it may truly be 
classed as a dictionary, it is far more than that ; 
indeed, a careful study of it without any other book 
of reference would give the student a clear concep- 
tion of the principles of costing, and the method in 
which true costing should be undertaken. 

The trend of modern costing can clearly: be gathered 
by a scrutiny of the additions to this work. Thus 
we find a long section devoted to management 
through accounts, perhaps more usually called 
budgetary control, although the author considers 
that ‘“‘ whereas budgetary control can be applied to 
one or more divisions of a business, management 
through accounts is a method where a standard of 
performance in all divisions of a business . . . is pre- 
determined and enforced.” A very fair description 
will be found in the twenty pages devoted to this 
important subject. 

It is probable that scientific costing could never 
have been applied to engineering or other large 
organisations to the extent it has without the many 
mechanical aids that have been developed and 
improved during the last decade—the number of 
people employed on it would have proved prohibitive. 
Mr. Ryall devotes twenty-five very interesting pages 
to the mechanisation of accounts, in which he 
describes a number of the machines that have been 
evolved, and he also gives typical examples of the 
forms used with different accounting machines. We 
are in agreement with him when he says that “ the 
correct application of accounting machines has 
invariably given a very high percentage of saving in 
expense over former methods.” 

Of the sections that have been extended, the most 
noticeable are the one on classification of accaqunts, 
which has inset a very useful explanatory folding 
chart; that devoted to cost estimating; that on 
methods of costing ; and that dealing with the main 
departments and their classification. The principles 
of organisation have been set out in a very orderly 
manner, and the different types are clearly explained, 
both the military and functional methods being illus- 
trated diagrammatically. 

A large amount of this book has been rewritten, 
and we are glad to notice that the author has availed 
himself of some of the friendly criticisms made on the 
first edition, so that it can be stated unhesitatingly 
that the present edition, which is larger by ninety 
pages, is a definite improvement on its predecessor. 
The arrangement is more strictly alphabetical, and 
the way in which the subject matter is grouped 
renders the study of a special section easier. For 
example, instead of having to turn to a number of 
different pages for particulars of the many types of 
time recorders, we now find them all together under 
one heading. 

A number of new subjects have been introduced in 
order that as a work of reference it may be abreast 
of the times, such as the inclusion of a useful descrip- 
tion of the Bedaux system of remunerating labour— 
just to mention one of them. Similarly we now find 
added to the list of the service departments that of 
the employment department, which has now firmly 
established itself in most modern organisations. We 
consider the author has acted wisely in not expressing 
undue preference for any particular systems of cost- 
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contented himself with giving fair and unbiassed 
iptions'of each, 
Mr. Ryall has evidently taken great care 
in the nomenclature of the terms that are special to 
cost accounting, he might with advantage have con- 
sulted engineers on the terms regularly used by them. 
We are sorry to see that he treats material specifica- 
tion and bill of material as synonymous terms, as 
to the engineer the former implies a standard of 
quality, strength, &¢., whereas a bill of materials is 
a list of items to satisfy an estimate or order. We 
also think he makes a mistake in stating that with 
most concerns the estimating department forms a 
section of the costing department, for it must be 
apparent that the two functions are fundamentally 
distinct, the estimator requiring an understanding 
not only of the taking out of quantities, but also of 
rate-fixing, while he must be quick at reading a 
drawing, and also be capable of taking a very broad 
general outlook; whereas a good cost accountant 
must deal essentially with facts, and be able to present 
a correct picture of what has actually taken place, 
thus being able to serve as an effective check on the 
estimator. Where the two departments are under 
the same control, there is a tendency for short- 
comings to be conveniently covered. It is very useful 
for the costing department to prepare statements 
showing the actual cost beside that estimated. 

It would greatly facilitate ready use if the first and 
last items were shown on the top of the left and right- 
hand pages respectively, instead of merely the first 
three letters. 

These criticisms are not intended in any way to 
detract from an appreciation of an excellent pro- 
duction, which has been thoroughly modernised, 
and which should prove a valuable acquisition to 
the library of the cost accountant, the engineer, and 
the advanced student. 





SHORT NOTICES. 


L’ Evolution des Grandes Centrales Thermique. Science 
et Industrie. Paris. 1938. Price 45f. abroad.—This is 
an admirable review in French of the ype position 
of heat power stations. It opens with three general 
articles covering the réle of the ‘‘ Centrale’ in national 
economy, the evolution of Centrales and the evolution 
of the modern steam boiler. Then come a series of signed 
articles, each of which describes and discusses in detail 
with drawings and other illustrations, the principal 
features of existing central power stations, or deals with 
cognate subjects, such as automatic boiler regulation, 
the heat cycle, progress of the turbine, and the applica- 
tion of electric welding in power-houses. There are 
also a few articles on the economics of supply. Whilst 
French practice naturally receives the greatest attention, 
that of America, Germany, and Great Britain is not 
entirely overlooked. The volume should prove very useful, 
not only as a work of reference, but as a record of 
present practice in power station design and operation. 


A Dictionary of Wood. By E. H. B. Boulton, M.C., 
M.A. London: Thomas Nelson and Sons, Ltd. Price 
3s. 6d.—This book, whose author was formerly University 
Lecturer in Forestry at Cambridge and is now Technical 
Director of the Timber Development Association and 
Head of the Timber Section, City of London College, 
is aptly named a dictionary. It contains concise par- 
ticulars of more than a hundred different woods. The 
genus, species, family and distribution are first given, 
followed by general properties, such as colour, figure, 
workability, durability, seasoning, weight, and strength. 
Size and availability are mentioned, and the uses of the 
timber and the kind of finish it will take are also men- 
tioned. A single page is given up to this information 
about each wood, and an engraving on the opposite page 
gives an impression of the figuring. The minor criticism 


may be made that the engravings would have a greater 
value were they larger. 
reference and guide to all those interested in timber. 


The work should be useful as a 


BOOKS RECEIVED. 
‘* Motor Ship” Reference Book, 1938. London: Temple 
Press, Ltd., 5-17, Rosebery-avenue, E.C.1. Price 5s. net. 


Magneto Manual. Third edition. By H. R. Langman. 


London: Technical Press, Ltd., 5, Ave Maria-lane, E.C.4. 
Price 6s. net. 


Notes on Cement and Concrete. Sheffield: Sir W. C. 


Leng and Co. (Sheffield Telegraph), Ltd., High-street. 
Price 7s. 6d. net. 
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London: Sir Isaac Pitman and Sons, Ltd., Parker-street, 
W.C.2. Price 30s. net. 


Mercaniile Year Book and Directory of Exporters, 1938. 


London : Lindley Jones and Butler, Ltd., 52, Bishopsgate, 
E.C.2. Price 20s. net. 


Water Engineer’s Handbook and Directory, 1938. 


London: Water and Water Engineering, 30, Furnival- 
street, E.C.4. Price 8s. 6d. net. i 


Practical Methods for Depreciation of Factory Equipment. 


By F. W. Gordon. London: Arthur H. Stockwell, Ltd., 
29, Ludgate-hill, E.C.4, Price 3s. 6d. net. 


Engineering Metallurgy. Third edition. By B. Stough- 
London: McGraw-Hill Publishing 


Physics for Technical Students in Colleges and Uni- 


versities. By W. B. Anderson, Ph.D. London: McGraw- 
Hill Publishing Company, Ltd., Aldwych House, W.C.2. 
Price 24s. net. 


A Modern Spanish-English and English-Spanish Tech- 
Dictiona By R. L. Guinle, 


G.C.E. London: George Routledge and Sons, Ltd., 68. 
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L.M.S. Oil-Engined Train. 


No. I. 


E were recently afforded the opportunity of inspecting | existing conditions to provide an express service between 


a new oil-engined articulated three 
L.M.S. railway company’s locomotive works at Derby 


-car train at the | Oxford and Cambridge. The introduction of the new unit 
. | will enable the possibilities of such a service to be investi- 


Designed with a two-fold experimental purpose, the unit | gated under suitable conditions, and it is at the same time 
has been built with the object of investigating the possi- | considered that the experiment will afford an excellent 
bilities of train units of this type in developing potential | test of the usefulness of such light units in developing 
traffic on certain kinds of secondary railways, and the | potential traffic on this and similar sections of railway. 


economies likely to be obtained from self-contained 


The train, which is illustrated in the accompanying 


METHOD or ARTICULATION, BoGies, AND UNDERFRAMES. 


Permitting the use of longer car bodies than has hitherto 
been possible, a new and interesting arrangement of 
articulating mechanism has been adopted. The three-car 
train is carried on four bogies, of which the central pair 
forms the articulated supports for the centre car and the 
inner ends of the first and third cars. The arrangement 
of articulation is clearly illustrated in the drawings repro- 
duced herewith, which show in Fig. 2 a plan and eleva- 
tion of an articulated bogie, and in Fig. 4 the outline of 
the train on a 34-chain reverse curve. A horizontal link, 
15ft. long, is pivoted at its centre at the bogie centre, 
and its ends to the car underframes. The weight of the 
bodies and frames is, however, taken by rollers on the bogie 
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Fic. 1—750 H.P. THREE-COACH ARTICULATED OIL-ENGINED TRAIN FOR THE L.M.S. RAILWAY 


passenger units of this kind, as compared with ordinary 
steam trains. 

As regards the first-named objective, it is stated that 
it is the intention to employ the train unit experimentally 
on the Oxford and Cambridge line of the L.M.S. This 
line is 77 miles in length, the principal intermediate towns 
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From C.L. of Bogie to C.L 
of Pivot Bearing 














engraving, Fig. 1, is propelled by six Leyland oil engines, 
two of which are mounted on each car, developing an 
aggregate power of 750 B.H.P. as a maximum at the engine 
governed speed. Each traction unit drives a separate 
axle through a Leyland hydraulic torque converter, and 
control of all the engines is simultaneously effected from 
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A Centre pin. 

B Silentbloc bearing to centre pin. 
} Articulating link (centre section). 
D Articulating link (end section). 

{ Pivot pins to links. 

F Silentbloc bearing to link pins. 
G Pins to knuckle joints. 


H Roller support 


L Friction plates 
M Centring rods. 


>} 


FiG. 2—PLAN AND ELEVATION OF ARTICULATED BOGIE 


being Bicester, Bletchley, and Bedford, and the area 
served is wholly agricultural in character, with the excep- 
tion of a number of large brickworks. Having regard to 
the local requirements of the numerous smaller -inter- 
mediate places on the line, it has proved difficult under 





J Race plate to roller support. 
K Bogie bolster friction block. 


N Pins to centring rods. 
O Silentbloc bearings to centring rod. 
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P Lubrication to roller bearings ete. 
Q Q Articulated bogie. 
RR Framing members to first car. 
S S Framing members to second car. 
T Supporting frame to pivot bearing. 
U Swing beam to bogie. 
V Bogie centre framing. 


to underframe. 


to friction block. 


either end of the train by means of the Leyland electro- 
pneumatic control system. In view of the relative com- 
plexity of the control arrangements, we propose to defer 
its description to a later point in this article, and proceed 


bolster, the link being hinged to allow for slight vertical 
movement between the bodies. In this way the versed 
sine of the bodies on a curve is reduced, enabling the bogies 
to be separated to the full extent permitted by the exist- 
ing switch-locking bars in the track. The company 
states that this is the first time such an articulating 
mechanism has been used in this country. 

The four bogies have a wheel base of 9ft., and are 
fabricated, as are also the underframes, by electric arc 
welding from high tensile structural steel. The length of 
the frames for the end cars is 63ft. 9fin., while the length 
of the central frame is 5lft. 9in. The main load on the 
frames is taken by two central longitudinal trusses, which 
also carry the engines and radiators. As mentioned above, 
six axles are driven, only the leading and trailing axles 
being free. Roller bearing axle-boxes, supplied by the 
Skefko Ball Bearing Company, Ltd., have been adopted, 
and the bogies are mounted on disc wheels, tired 3ft. 
diameter, by Taylor Brothers, of Manchester. The axles 
are hollow. We illustrate examples of the widespread use 
of electrical welding which has been adopted for the 














FIG. 3—CENTRE PORTION OF TOP ARTICULATING 
LINK 


structural parts of the train in the engraving, Fig. 3, 
which shows the centre portion of the top articulated link 
for the articulating mechanism, and in Fig. 5, which shows 
an articulated bogie frame. It is interesting that the 
weight of the complete three-coach train is only 73 tons. 


ENGINE EQUIPMENT. 
Six Leyland oil engines, with hydraulic transmission 
systems, are used in the complete unit. Each power 
unit is carried on the main underframe, situated under the 
floor between the bogies of each car, each driving a separate 
axle. Consisting of the standard 8-6-litre Leyland oil 
engine, which has been specially developed for railcar 
operation, together with a Leyland hydraulic torque 
converter, operating upon the Lysholm-Smith system, 
each traction set forms a unit with the driving axle, 





at once to a general description of the train. 
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suitable radiators, and the control gear, as shown in Fig. 6. 

Developing 125 B.H.P. at its governed speed of 2200 
r.p.m., the engine is a six-cylinder unit with a bore of 
4fin. and a stroke of 54in. An indirect injection com- 
bustion system, with fuel injection equipment by C.A.V.- 
Bosch is used and the overhead valves are operated from 
an overhead camshaft. It is fitted with the usual Leyland 
type of water pump and a duplex oil pump, which draws 
oil from a sump of six gallons capacity. The governed 
speed of the engine corresponds to a train speed of 
75 m.p.h. 

Each engine drives through a hydraulic torque con- 
verter, which provides.a smooth acceleration from stand- 


Outline of 3-Car Unit 






van Articulated Bogies 


“THe Enainger” 


Fic. 4—-OUTLINE OF TRAIN ON 


still, until at higher the engine crankshaft is 
coupled directly to the propeller shaft. At all speeds a 
free-wheel mechanism is provided to permit the train to 
“‘ over-run ”’ the engines, as the torque converter is fitted 
with free wheels on both the direct and the indirect drives. 
The selection of neutral, converter drive, and direct drive 
is effected by compressed air controlled electrically from 
the control panels. 

With a ratio of 3-12 to 1, the final drive and reverse 








(d) Six red lights to indicate failure of oil pressure. 
(e) Six engine starter buttons. 
(f) Three engine heater plug switches, together with 
indicator lights. 
(g) Electrically driven compressor switch and 
indicator lights. 
(h) Speedometer. 
(t) Duplex air pressure gauge for brakes. 
(j) Air pressure gauge for fuel pump control pipe. 
(k) Light to indicate when sliding doors are closed. 
The driver’s cab and the control panel are illustrated in 
Fig. 7. 
The  self-lapping fuel pump valve controls the 





Leading or Trailing Bogie 


34 Chain Reverse Curve 


, @ 


A 3% CHAIN REVERSE CURVE 

pressure in a through train pipe. Each fuel injection 
pump is controlled by a small air cylinder on each engine, 
the air cylinders acting in mse to variations in 
pressure produced in the train pipe by the movement 
of the valve on the panel. In the event of oil failure, 
or low water level, on any engine, a valve comes into 
operation and cuts off the air supply to the air cylinder 
controlling that particular fuel injection pump without 
affecting the running of the other engines. In this way 

















FiG. 5—-ARTICULATED BOGIE FRAME 


gear-box is of the double reduction type, wherein the bevel 
pinion*engages with two crown wheels. Either of these 
crown wheels can be engaged with a sliding spur pinion 
to give a change of direction of motion. The control of 
these gears is also effected electrically and pneumatically, 
as in the case of the torque converter controls. 

In order to provide a current of air through the radiators 
while the vehicle is in motion, the radiators, which are 
mounted under the floor, as described above, are in 
communication with air ducts which direct the flow of 
air from one side of the vehicle to the other, independent 
of the direction of travel of the train. Each radiator 
combines cooling elements for the engine jacket water, 
converter fluid, and engine lubricating oil. The radiators 
and associated piping are of Westinghouse manufacture. 

Compressed air for engine control, brake operation, 
and other purposes is obtained from three engine-driven, 
one transmission-driven, and two electrically driven 
compressors. The engine-driven compressors are directly 
coupled by vee-belting to one engine on each under- 
frame, and the transmission-driven compressor is driven by 
the propeller shaft of one engine and mounted on the centre 
underframe. Other auxiliary drives include two dynamos, 
for the supply of current for the engine and door controls. 
They are of light construction and are driven by vee-belts 
from the propeller shafts. 


BraKE EQUIPMENT. 

The brakes are operated by means of compressed air, 
with a graduated application controlled by self-lapping 
valves in the drivers’ cabs. The system, of Westinghouse 
manufacture, gives a straight air brake, with emergency 
features which automatically cause the brakes to be 
applied in the case of failure of the air supply. All the 
wheels are braked by means of “ Ferodo ” composition 
brake shoes, and the two shoes for each wheel are applied 
by a local 5in. diameter brake cylinder, so that brake 
rigging is reduced to the amount required to couple the 
two shoes together for each wheel. A hand brake at each 
end of the train applies the brakes on all the wheels of 
the nearest bogie. 


ENGINE AND GEAR CONTROL. 


As mentioned earlier, the complexity of the control 
arrangements necessitates a more lengthy description 
than is possible at this point in our article, and therefore 
we will describe the equipment in some detail at a later 
stage. Briefly, however, complete control of the train 
is effected from the panels in each driver’s cab as soon as 
the engines have been warmed up. On each control 
panel are mounted the following items of equipment :— 


(a) Self-lapping fuel pump control valve. 

(b) Torque converter switch, giving neutral, con- 
verter drive and direct drive. 

(c) Reversing switch. 





any engine on whieh trouble develops is stopped, and, as 
the result of the operation of the free wheel in the drive, 
is automatically freed from participation in the train drive. 

In order to keep the engines at idling speed it is 
necessary to maintain a pressure of approximately 
30 lb. per square inch in the fuel pump control pipe. 
So as to avoid accidentally shutting off the engines, the 
fuel pump control valve is provided with a stop, so that 
the handle can be moved to the “ engine off” position 

















Fic. 7—DRIVER’S CAB 


only by lifting a catch. A deadman’s pedal is fitted in 
each driving cab. It is so connected that, if pressure is 
released from the pedal, the brakes are automatically 
applied and the air in the fuel pump control pipe is 
exhausted down to a pressure of 30 lb. per square inch, 
thus reducing the engine speed to idling speed. An inter- 
locking circuit operated by the passenger sliding doors 
similarly prevents the throttle control pressure from 
being increased above 301]b. per square inch while any 
passenger door is open. 








Engine. starting from the driving control panel is 
effected electrically. When any one of the starter buttons 
is. depressed, the starter motor on the corresponding 
engine is brought into operation. When the engine 
has fired and normal idling speed is attained, the starter 
is automatically thrown out of engagement and cannot 
be re-engaged whilst the engine is running. During the 
starting operation for any particular engine the maximum 
rate of fuel injection is automatically maintained on that 
engine until the engine fires regularly. 

The three positions of the torque converter clutches 
are obtained through the agency of a double-acting 
compressed air cylinder, under the control of two electro- 
pneumatic valves and a rotary contactor which cuts off 
the supply of air and electricity when the desired position 
is obtained. Similarly, the direction of motion of each 
driving axle is determined by the action of another double- 
acting air cylinder, electro-pneumatic. valve and con- 
tactor. An electrical interlock with the torque converter 
drive ensures that an attempt at a change in direction 
of motion can be made only when the torque converter 
is in the neutral position. 

In addition to the two main control panels in the driver’s 
cabs, each engine is fitted with a local control panel, so 
that the engine can be started and warmed up or examined 
independently. 


HeEatTING AND LIGHTING. 


Steam at a pressure of 30 Ib. per square inch is used for 
heating the train, produced by Clarkson waste heai 
boilers, utilising the heat in the exhaust gases from the 
engines on the end cars. The heating system forms a 
closed circuit, the condensate from the heaters being 
returned to the boilers to be reconverted into steam. A 
connection is available at each end of the unit, whereby 
the vehicles can be preheated at stations from a locomo- 
tive or stationary plant. 

Electricity for engine starting and control, train lighting 
and the electrically driven compressors is supplied by 
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FiG. 6-RADIATOR AND ENGINE MOUNTING 


two Stone’s “Tonum” 125-ampere generators, each 
driven from one of the power transmission shafts by a 
set of three vee belts. The output is controlled by Stone’s 
dynamo field regulators, with which are combined cut-in 
and light switches. The twelve-cell batteries of 390 
ampere hours capacity at a ten-hour rating, are of Chloride 
manufacture, and are made up of special L[ronclad-Exide 
cells, in wrapped ebonite boxes One of these sets is 
installed on each of the outer cars of the train, supplying 
the lighting load on the outer coach and on one half of 
the centre coach, but the lighting throughout the train is 
under the control of the guard from either guard’s com- 
partment. 

Current for engine starting on the centre coach is pro- 
vided by a smaller generator, driven from one of the pro- 
peller shafts on this car. The battery is of the same type 
and voltage as on the outer cars, but of a smaller capacity, 
namely, 210 ampere-hours. 


BopiEs AND CoACHWORK. 

The bodies are built directly on to the underframes, 
teak pillars being bolted into steel pillar brackets welded 
to the solebars. The side framing and cant rails are of 
timber, with light steel diagonal bracing in the bays 
between the pillars, the bottom light rails and the solebars. 
Timber-filled steel carlines are bolted to the cant rails, 
and the roof sheets are secured thereto by arc welding. 
Before being screwed to the timber framing, the body side 
panels are welded together. Flooring consists of 18 gauge 
dovetail sheeting, covered with cork, felt, and linoleum, 
secured by welding to the level top of the underframes. 

Air-operated sliding passenger doors, by G. D. Peters, 
Ltd., are fitted throughout the train, their operation being 
under the control of the guard. They are interlocked with 
the engine controls, so that the driver cannot start the 
train while any sliding door is open. Passenger control 
push switches are fitted to the doors so that they can be 
opened by the passengers, provided the guard has pre- 
viously set the controls for this purpose. Communication 
between the guard and driver can be made by means of 
*“* Loudaphone ”’ apparatus fitted in their respective com- 
partments. 

In order to obtain as far as possible an unbroken 
exterior, a valance is arranged to cover the underframes 
between the bogies, and the ends of the train are faired. 
The space between the cars is covered by rubber shrouding 
for the same purpose. 

Near the engines the undersurface of the flooring is 
insulated with a thickness of 3in. of sprayed asbestos ; 
elsewhere similar insulation is provided, }in. thick. The 
inside surfaces of all valance, body side and roof panels, are 
also sprayed with asbestos to a thickness of jin. It is 
said that in this manner a large measure of heat and sound 
insulation is obtained. 

Ventilation of the interior of the ‘coaches is effected by 
means of sliding ventilator lights mounted over nearly 
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all of the fixed lights. There are also a number of torpedo 
extractor ventilators fitted to the roof, most of which 
communicate with the interior of the body. Several, 
however, are used for ventilating the air spaces between 
the outer roof panels and the interior ceiling finish, thus 
minimising the condensation of moisture in the air on the 
insides of the steel panels. 

Accommodation is arranged for twenty-four passengers 
in first-class saloons and 138 rs in third-class 
saloons. A central vestibule enables a free passage to be 
arranged from one end of the train to the other, as shown 
in Fig. 8, wherein we illustrate the interior of a third-class 
compartment. In Fig. 9 is shown a first-class compart- 
ment. Three lavatory compartments are provided on 
the train, with hot and cold water available. Hot water 
is furnished by a Westinghouse water heater. 

The interior of the cars is panelled in veneered three-ply, 





Fic. 8—-THIRD-CLASS COMPARTMENT 


and all partitions have been made hollow for the sake of 
lightness. The veneers in the third-class accommodation 
are figured white birch above the waist level and West 
African cherry below, with mahogany framing 
timbers. In the first the panels are veneered in 
Pacific quilted maple above waist level and Circassian 
walnut below. In this class a pleasing effect is obtained 
by the use of decorative mouldings in satin-finished 
aluminium alloy. Many of the interior fittings, luggage 
racks, and docr handles, are constructed of aluminium 
alloy for the sake of lightness. All the seats, with the 
exception of those backing on to partitions, are reversible 
and upholstered with ‘* Dunlopillo ”’ fillings. 

The exterior appearance differs markedly from that 
associated with standard L.M.S. stock, and the difference 
is emphasised by a departure from the standard colour. 
The coaches are painted aluminium colour above a line 
a little below the bottom of the lights, and in “ Post 
Office ” red below this line. 

(To be continued.) 








Fire Risks at Generating Stations. 


FoLLowinG the serious results of the fire at the Valley- 
road generating stat.on of the Bradford Corporation in 
February, 1936, the Electricity Commissioners appointed 
a small technical committee to consider the question of 
fire risks in relation to existing and new generating stations 
and the steps that could be taken to obviate or minimise 
such risks. While the subject is of primary interest to 
authorised undertakers who own generating stations or 
important distribution centres, the Commissioners have 
decided to publish the report of the Committee, as it is 
felt that authorised undertakers in general will find some 
useful guidance and that it is likely to prove informative 
and of interest to a wider public. 

One of the main recommendations is that switchgear 
should be divided into suitable sections interconnected 
by circuit breakers, and each section should be separated 
from adjacent sections by fire-resisting partitions. In 
major installations it may be desirable to house the sections 
in separate buildings. Individual sections of switchgear 
should not normally be used for controlling generating or 
transforming plant having an aggregate rating of more 
than 60,000 kVA, or more than that of the largest generator 
or transformer unit, whichever is the greater, with a 
corresponding amount of feeder capacity. 

Feeder circuits should be connected to the various 
sections in such a manner as to ensure, as far as possible, 
the maintenance of all essential supplies with any one 
section out of commission. The current loading per circuit 
breaker or bus-bar should not normally exceed a limit of 
2000 amperes, and when the loading of individual circuits 
is approaching this limit consideration should be given 
to the adoption of higher bus-bar voltages. Separate 
vent pipes from each three-phase switch tank or tank 
group to the outside of the building should be provided 
wherever possible, and these pipes should be reasonably 
straight, and tend in an upward direction, so as to 
ensure the free dispersion of any gases which may 
be given off from the oil in the switches under normal 
operating conditions. 

The primary circuits of potential transformers should, 
in addition to protection by suitable fuses, be included 
in the zone of a sensitive form of automatic protective 














device, such as that for the bus zone, feeder, or power 
transformer circuits. Curreat-limiting resistances should 
be employed in series with primary fuses and the carrying 
capacity be proportional to the time/current. rating 
of the fuses. Secondary circuits should always be pro- 
tected by suitable fuses, as near to the potential trans- 
former as is safe and practicable. When run near elec- 
trically operated switches, control or operating bus-bars 
must be protected from the effects of fire or short- 
circuit. by sereening or effective separation. Fuses for 
branch circuits to individual switches should be in the 
screened or protected area and not near the switches them- 
selves; since damage at the fuses may bring about a 
fault on the control bus-bars. 

Effective and reliable bus-bar protection should ulti- 
mately be aimed at, but in many cases there are difficulties 
of application and experience of its reliability is at present 











limited. Where the installation of this form of protection 
is found to be practicable, it is suggested that it Should 
in the first place be connected to indicating gear only 
until tests and experience have shown that the installation 
would not be liable to cause inadvertent tripping of the 
circuit breakers. 

One of the main recommendations regarding cables is 


that where they through a switch room floor into a 
basement or tunnel, adequate precautions should 


be taken to prevent (a) the draining of oil from the switch 
room into the basement or tunnel, and (6) the slipping of 
the cables, if burnt from their dividing boxes into the 
basement or tunnel. 

Other sections of the report deal with buildings, main- 
tenance of equipment, routine testing of switchgear 
insulation, steps to be taken in emergency, and fire- 
fighting equipment. There is also an appendix giving 
notes on fire-fighting appliances and equipment. 








A Spark Tester for Cables. 


CoNSIDERABLE attention has been paid during recent 
years to the spark method of testing cables. The cable is 
passed through a metallic electrode maintained at a high 
voltage with respect to the conductor, and when a fault 

















CABLE TESTING EQUIPMENT 


enters the electrode a spark passes. As visual detection of 
the spark is unsatisfactory for routine testing, some form 
of automatic detector has to be used. 

The equipment shown in the accompanying illustration 
has been developed by W. T. Henley’s Telegraph Works 
Company, Ltd., and has proved satisfactory for the works 
testing of plain rubber core, taped core, and taped, braided, 
and compounded cables. It is suitable for testing cables 
for working pressures up to 660 volts, with conductors 
up to 0-0225 square inch, thus covering the most popular 








sizes of wiring cables and flexibles. As each portion of the 
eable is only in the electrode for a fraction of a second, the 
detector must be rapid in action. 

In the high-voltage, 50-cycle circuit supplying the elee- 
trode, there is capacity and inductance, and when a spark 
passes at a cable fault, high-frequency currents are pro- 
duced. Coupled to this circuit is a hot cathode grid con- 
trolled gas-filled valve, which acts as a trigger relay to the 
high-frequency currents, and the anode circuit of this 
valve actuates a master relay. As the detector will only 
operate when high-frequency currents are present, as 
when a spark occurs at a fault, it is unaffected by varia- 
tions in 50-cycle charging current or surface leakage over 
the cable, &c. Advantages of using a gas-filled valve 
detector are that it can be made highly sensitive, and having 
no mechanical inertia, it will operate in a few micro- 
seconds and will pass a relatively large current to the 
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robust master relay, which stops the winding motor and 
rings an alarm bell.” Whe When triggered by a fault, the grid 
loses all control and current continues to flow in the anode 
circuit even after the fault has passed, so that the alarm 
bell continues to ring, and the operating motor cannot be 
started again until the operator resets the switch in the 
valve anode circuit. 

With a detector of this kind it is unnecessary for the 
high-tension voltage completely to puncture a faulty 
place, for when particles of foreign matter or definite 
irregularities in the cable insulation come close to or under 
the high-tension electrode, the small spark discharge which 
occurs at the defect can set up high-frequency oscillations 
of sufficient magnitude to trigger the valve. Certain types 
of faults ean also be detected which are unlikely to show 
up on water immersion tests. 
the latter is to ensure perfect drying after the test, par- 
ticularly with a taped core, which has to receive coverings 
of other material, as any moisture left may be trapped in 
the finished cable. Another objection is that water 
may penetrate to the conductor at defective places with a 
consequent setting up of corrosive action. If the cable 
breaks down on pressure test, the arc may burn out all 
evidence as to the cause of the fault, and may burnadjacent 
turns on the drum. In the case of braided cable, it is 
usually undesirable to immerse the finished cable in 
water. The tests have to be made in the core stage, and 
there is a possibility of defects which may develop in 
subsequent manufacturing operations being overlooked. 
It is therefore desirable to substitute some form of dry 
test. 

All the electrical apparatus of the Henley spark tester 
is contained in a strong cabinet, which may be mounted 
over the winding stands, as shown, thus bringing the elec- 
trode to eye level and bringing the contro] panel to a 
convenient working height. The valve is visible through a 
window at the front. The high-tension electrode is 
mounted over the cabinet in a separate compartment lined 
with sheet metal and provided with gauze windows, which 
render the electrode visible and give adequate ventila- 
tion to prevent the collection of ozone. The electrode 
system consists of strips of hardened steel chain mail 
stretched out by springs on metal frames carried on insu- 
lators. Each frame is in two parts, hinged at the bottom, 
and after ing between the two strips of chain forming 
the first half of the electrode, the cable passes through the 
second half set at an angle to the first, so that the chains 
make adequate contact with the cable surface. The mecha- 
nical pressure exerted by the electrode on the cable is 
quite fig ht, and although small amounts of cotton fibres, 
french Shall, wax compound, &c., may be rubbed off, 
these do not clog the chains, but fall to the bottom of the 
compartment. 

On a baseboard inside the main cabinet, the high-ten- 
sion transformer, valve, and relay apparatus, &c., are 
mounted, and as this baseboard can be withdrawn, all 
parts can readily be inspected. A direct reading electro- 
static voltmeter shows the potential of the electrode, 
which can be varied over a range of 4000 to 11,500 volts. 
A double-pole switch, with a red pilot lamp to show when 
it is closed, controls the H.T. transformer, and a similar 
switch with a blue pilot lamp the detector. A small neon 
pilot lamp shows that the A.C. supply is available. By 
means of a potentiometer on the D.C. grid bias of the 
valve, the sensitivity of the detector can be varied over 
limited range, and it is a simple matter for the operator 
to check the detector relay and alarm for satisfactory 
operation. 

Special attention has been paid to safeguarding the 


The principal difficulty of 
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operator against shock, The metal linings of the cabinet 
and electrodes compartments are earthed, earthed guides 
are fitted at each end of the electrode compartment, 
interlocked switches are provided on the compartment 
and cabinet doors, an automatic earth drop switch is 
fitted over the electrode, and a condenser limits the high- 
tension current to 8 milli-amperes at 10,000 volts, The 
only external wiring required is a twin cable for connec- 
tion to the mains supply, a twin cable to the no-volt release 
on the motor starter, and an earth wire. 

The spark tester can be. supplied for operating on 250- 
volt single-phase mains, and as the current consumption 
is less than 100 watts, the ing cost is small. Cables 
tested can be run through the apparatus at high speeds. 








Pneumatic Gauging System. 


ILLUSTRATED in the accompanying half-tone engraving 
is @ new application of the Solex pneumatic measuring 
system, adapted for gauging strip. It will be recalled 
that we described the general principles upon which 
the French Solex Companies’ pneumatic gauge operates, 
as laid out in a paper read before the Micrometry Section 
of the French Society of Mechanics, in our issue for 
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PRINCIPLE OF GAUGING SYSTEM 


July 23rd, 1937. The agent for the products of the 
company in England is Burton, Griffiths and Co., Ltd., 
of Montgomery-street, Sparkbrook, Birmingham. 
Hitherto the Solex system has been used chiefly in 
connection with plug and ring gauges. Reference to 
the line engraving will make clear the operation of the 
system. The equipment comprises two portions—an 
air controller, to enable compressed air to be supplied at 
constant pressure, and the gauging instrument itself. 
Air from a compressed air supply, which need not be 
at a constant pressure, enters the air controller inlet A 
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and passes through the restriction jets B, expanding 
into the tube C. This tube is immersed to a certain depth 
in water in the container D and the top of the container 
is open to the atmosphere. The pressure in the tube C 
is controlled by the head of water E and excess air escapes 
to the atmosphere through the water. In this manner a 
constant air pressure is maintained. The air 

on through the control jet F into the chamber G, which 
is connected with the measuring gauge H and the water 
in the manometer tube M. 

The gauge H, shown enlarged, takes the form of a 
plug gauge for the purpose of our description, but the 
principle remains the same whatever type the gauge 
may be. It is not in actual contact with the bore 
to be measured, but is held in place by spring 
plungers. In consequence, there can be no wear on 
the portions of the gauge upon which measurements 
are based. Two air outlets, J and K, are incorporated, 
through which the air can escape. The amount of air 
released is in direct proportion to the area between 
the gauge and the article to be measured, and is therefore 
in direct proportion to the clearance at L. This variation 
is shown at M, and can be read on the seale N, which 
is graduated according to the limits of accuracy required 
by the particular part to be measured. 

By substituting different gauges the one air controller 
can be adapted for measuring diameters, bores, lengths, 
depths, roundness, and parallelism. It is claimed that 
accuracy is consistently obtained in the use of the instru- 
ment and that this accuracy is entirely independent of 
the skill of the operator. 

The application in connection with the measurement 
of strip is shown in the lower engraving. It ean be 
applied not only for the measurement of metal strip, 
but also to fabric, film, and similar materials. The strip 
ean be measured whilst in motion, the material passing 
between two jets which are not actually in contact with 
the work. Hence, wear at the measuring points cannot 
occur and adjustments are unnecessary. The gauge is 
capable of measuring strip 2}in. wide or to the centre of 
strip 44in. wide. The usual tolerance of 0-002in. in work 
of this description is within the capacity of the instrument. 
If necessary, the instrument, shown on the right-hand 
side of the engraving, can be made to move backwards 
and forwards across the width of the strip. Provision 
is made for the attachment of tensioning rollers on either 
side of the gauge. 

The installation illustrated in the engraving is fitted 
with a device which gives audible warning when the top 
and bottom limits of thickness are passed. This attach- 
ment consists of the cabinet, shown with the cover 
removed on the left-hand side of the engraving, containing 
a mercury-filled U-tube, a battery, and a bell. The mercury 
in the tube is controlled by the movement of the air in 
the air controller portion of the installation. As the 
level rises above or falls below the level corresponding 
to the permitted tolerance, the mercury makes electrical 
contacts and causes the bell to ring. Adjustments can 
easily be made to suit varying tolerances, and the attach- 
ment is claimed to be easily adapted to existing equip- 
ment. This warning device, however, is not standard and 
is supplied only to special order. 








Pole Caps for A.C. Machines. 


THE design of pole caps of an alternator or other salient 
pole machine is a matter of importance. It is well known 
that the purpose of the cap is to distribute the flux from 
the pole over the entire width of the pole face. Since it 
is impossible to make machines with a perfectly even air 
gap contour, there must be pulsations in the air gap flux 
caused, for example, by the stator slots, and load changes 
cause further variations in the flux above and below the 
designed maximum. As these variations may cause appre- 
ciable losses on the pole face, Laurence Scott and Electro- 
motors, Ltd., of Norwich, have adopted the patented 
method of pole cap construction shown in the accom- 
panying illustrations. The pole cap is built up of lamina- 
tions punched from high-grade electric sheet steel of a 
gauge no thicker than that used for the stator laminations, 
On the face, these punchings are shaped to give the proper 
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PNEUMATIC INSTRUMENTS FOR GAUGING STRIP 





pole form, whilst on the underside a dovetail groove is 
provided to receive a steel assembly plate. 

Individual stampings are assembled on this plate with 
its edges shaped to fit the dovetail in the stampings. 
Damping rods of hard-drawn copper are driven into holes 
punched in the laminations and at the ends of the pole 
cap there are a few stampings of high-grade brass, over 
which the damping rods are riveted and brazed to form a 
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LAMINATED POLE CAP 


complete damping cage. A solid construction of the cap 
is formed by welding the laminations on the undersid+ 
of the steel plate, after which the whole of this side is 
ground to ensure a good magnetic contact between the 
pole and cap. Apart from a low pole face loss, the con- 
struction is claimed to present several other advantages 
The field winding is supported against centrifugal force 
by the solid steel plate at both ends and along the whole 

















ROTOR WITH IMPROVED POLE Caps 


axial length of the winding; if necessary, the pole cap can 
be removed with minimum dismantling of other parts and 
the efficient damping winding ensures good paralleling or 
self-synchronising qualities. 








ELECTRIFICATION OF L.M.S. WipraL Lines.—We are 
informed by Lightalloys, Ltd., of Apex Works, St. 
Leonards-road, Willesden Junction, N.W.10, that they 
manufactured all the external sliding and hinged doors 
for the new rolling stock of the L.M.S. Wirral electrified 
lines described in our issue of March 18th. 


Fur. DisrrisuTion rN Brirain.—The Prime Minister 
recently announced in the House of Commons that a 
Departmental Committee is to be set up to inquire into 
the organisation and methods of distribution of coal, coke, 
and manufactured coal. The Committee will also investi- 
gate various items making up the difference between the 
price received by the producer and that paid by the con- 
sumer. 

THe Enererers’ Cius, MANncHESTER.—The annual 
general meeting of the members of the Engineers’ Club, 
Manchester, was held on March 29th. According to the 
Committee’s report, the Club has gone a long way towards 
recovering its former prosperity, and the balance sheet 
shows a surplus on the year’s trading, but there are still 
vacancies for more new members. Mr. G. E. Bailey 
was unanimously re-elected President, Mr. E. Royle 
and Mr. F. C, Hunt were re-elected honorary treasurer and 
honorary secretary respectively, and Mr. R. Chester 
Haworth was reappointed honorary solicitor. The Club, 
which was established a quarter of a century ago, con- 
tinues to fulfil the very important function of providing 
a rendezvous for the-members of the engineering industry 
as well as convenient rooms for meetings of the leading 
technical societies. A highly commendable feature of 
the Club’s activities is a trust fund which was formed 
with the object of rendering financial assistance to the 
sons of past and present members for educating and 
training in engineering surveying and architecture, where 
such aid is deemed desirable. During the past year the 
club premises have been renovated, and with the greatly 
improved prospects of the engineering industry the 
Committee looks forward wth confidence to another 
prosperous year. 
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Progress in Power Rectifiers. 


A SURVEY is made in a paper read on Thursday, March 
i7th, before the Institution of Electrical Engineers by 
Dr. W. G. Thompson, of recent progress in power rectifiers 
and their applications. The rectifiers considered are 
mainly water-cooled, glass-bulb, pumpless air-cooled steel 
tank, and igniter rectifiers, representing a voltage range 
from 200 kV to 50 kV D.C., and currents up to about 
10,000 amperes. Attention is also paid to some of the 
leading non-vacuum rectifiers, such as jet wave, gas-cooled 
are, electrolytic, and meehanical rec . which, for the 
most part, are still in the development s' The more 
direct methods of controlling the output of mercury are 
rectifiers by means of grids are mentioned, and in this 
connection voltage regulation, inversion, and are suppres- 
sion are discussed. Other sections of the paper are 
devoted to rectifier equipment and auxiliaries, the scope 
and performance of rectifier installations with special 
reference to railway electrification, high-voltage working, 
and the applications of grid control. Finally, the author 
makes suggestions regarding the possible trend of future 
developments. 

Although the mercury are rectifier is by far the most 
common form met with in practice, the author considers 
that it is by no means certain that the use of vacuum 
equipment will persist indefinitely in the future. Vacuum 
or more strictly —, ogee > geen vapour apparatus, 
includes hot ¢ led mercury pool, water- 
cooled mercury pool, ar fosier rectifiers. 

While it is easier to deal with very heavy currents with 
a mercury pool cathode, technical advances have made 
it possible to make hot cathode rectifiers for outputs up to 
275 amperes at 7500 volts. At the other end of the scale, 
hot eathode rectifiers have been produced for X-ray 
applications with outputs of several hundred milliamperes 
at 100,000 volts. At present their most common use is 
for anode supplies in wireless stations, and in one station 
there is a series of rectifiers giving an output of 1000 volts 
and 500 milliamperes up to 20,000 volts, 20 amperes. 
There are several installations at various wireless stations 
delivering 10 kV, 10 amperes, from a three-phase full-wave 
cireuit. The reliability of such equipments leaves little 
to be desired, and are backs are only met with at the end 
of the rectifier lives, which may vary from 4000 to 10,000 
hours. 

But, confining ourselves more particular to the author's 
treatment of mercury arc rectifiers, which are at present 
mainly employed, it is explained that the power required 
to drive the fan of glass bulb units, even for the largest 
sizes, does not exceed 1 kW, and in a given case the appli- 
cation of the fan increased the bulb output by 150 per 
cent. Improved ventilation has made units of 500 amperes 
D.C. output possible, while experimental units have been 
loaded to 1000 amperes. Despite these facts, however, the 
general policy appears to be that of derating the bulbs 
to a more modest output for the sake of reliability and a 
mean current of 200 amperes per anode has been suggested 
as a safe working value. If very large outputs are required, 
a number of glass bulb units are mounted in parallel, and 
in this way sub-stations with outputs up to 6500 kW have 
been constructed. 

Glass bulb rectifiers have been made to operate at 
voltages up to 20 kV, which involves a reverse voltage of 
about 40 kV, and calls for the special arrangement of 
grids in front of the anodes and the lengthening of the 
anode arms. 

The lower economic limit of the water-cooled steel tank 
rectifier is about 1000 amperes. It was recognised that if 
the efficiency could be maintained and the number of 
auxiliaries reduced, the steel tank type would meet many 
applications requiring currents in the neighbourhood of 
500 amperes. Compact commercial air-cooijed rectifiers 
with pumps have been produced, but the design adopted 
resulted in a current range of about 170 to 400 amperes. 
To save space, the vacuum pumping gear is mounted on 
the same bed-plate as the rectifier underneath the cylinder, 
to the walls of which a system of ducting conveys the 
cooling air. 

Attempts in the past to produce a steel tank rectifier 
that would not require pumping at intervals during its 
life failed, mainly on account of welding difficulties and 
because of the absence of leakage testing methods suit- 
able for use under manufacturing conditions. But with 
improvements in welding and particularly with the 
development of atomic hydrogen welding, coupled with 
a better understanding of the diffusion of gases through 
metal containers, it became possible to construct perfectly 
vacuum-tight vessels. The problem of anode and cathode 
insulation had already been solved with the development 
of the vitreous enamel seal, and the fitting of a suitable 
vacuum-tight sealing device rendered the all-metal 
pumpless rectifier a practical article. To determine 
whether the continuous * cleaning-up ”’ process resulting 
from the arc was essential to the effective working of the 
pumpless rectifier, one of the vessels was sealed off and 
operated after long intervals over a period of two years. 
No deterioration of the vacuum was experienced, thus 
showing that the rectifiers are perfectly suitable for 
operation where intermittent loading is likely to occur. 

The unit consists, as is now well known, of a central 
dome around which the anode arms and auxiliary ignition 
anodes are arranged. As the result of the adoption of the 
side arm construction with arm temperatures of over 
200 deg. Cent., a very effective dissipation of heat from 
the anodes can be obtained, thus permitting a high rectifier 
rating. Moreover, the all-metal construction makes the 
apparatus robust and capable of withstanding mechanical 
shock. An oblate dome construction with a large sur- 
face/volume ratio is also permissible, and this facilitates 
the external attachment of radiators and air baftles, and 
renders possible the provision, if required, of internal 
cooling ducts. Thus with the pumpless steel tank rectifier 
it is economically possible to increase the rating per 
cylinder and so to obtain an increased output per unit of 
floor area. To obtain the necessary dissipation of heat 
from the walls of the vessel, use is made of a system 





of ducting, through which cooling air is forced under 
pressure by a fan. 

The power dissipated varies over the active portion 
of the surface from 2 to 6 watts per square inch of cooling 
and recent improvements have resulted in a more 


area, 





sumple arrangement of air ducting without detriment to 
the cooling. Absence of heavy metal parts and cooling 
liquid enables the rectifier rapidly to reach its normal 
working temperature and perfectly reliable starting is 
obtained from 3 deg. Cent. Initial striking of the are is 
obtained by lowering the mercury surface with a solenoid- 
operated cup so as to break contact with a fixed ignition 
electrode. 

Rectifiers of this kind arranged in cubicles in the usual 
way have been supplied in large numbers and in various 
sizes with and without grid control for current outputs 
from, 250 to 750 amperes, and under test conditions 
outputs of 1000 amperes have been obtained. To one of 
the units on test a short circuit current of 20,000 amperes 
was applied without ill-effects. As the fan and the 
auxiliary ignition system are the only items needing 
auxiliary power, the overall efficiency is very high. Most 
of the pumpless rectifiers in service work at about 500 
volts D.C., but units have proved suitable for operation at 
3000 plies and it is possible to obtain an output of 
1500 kW at 1500 volts by using two cylinders in parallel. 
Higher voltages than those mentioned can be obtained 
by lengthening the anode insulators. 

As there have been few changes during recent years 
in steel-tank, water-cooled rectifiers, the part of Dr. 
Thompson’s paper relating to them need not be considered. 
As regards grid control, the author points out that as a 
means of controlling the rectifier output in a continuously 
smooth manner, the scheme appears to be admirable. 
On the other hand, several practical points have to be 
considered, such as the suitability of the grid control 
gear, and the cost of filter apparatus necessary to cope 
with the large amplitude harmonics produced in the output 
voltage wave when the ignition or the start of the con- 
ducting period is retarded. Another point would be 
the poor power factor resulting when operating at reduced 
voltage under grid control conditions. So far as the 
mereury arc rectifier is concerned, grid control has been 
limited to the inhibition of the striking of the power arc. 
It is true that on a small experimental scale it has also 
been found possible to stop the are discharge once it 
has been started, but so far as the author is aware there 
have been no major practical developments of this idea. 
On paper there are many attractive forms of grid control 
to produce certain desired characteristics, and many 
methods of frequency changing, but in actual practice 
it would appear that this application may be limited 
to the voltage regulation of rectifiers, inversion in con- 
nection with regenerative breaking, and are suppression. 

In concluding the paper, the author states that there 
is little doubt that the sustained importance of direct 
current electrical engineering has been largely due to 
the progress of the rectifier, which has enabled the benefits 
of the flexible control of D.C. plant to be combined 
with the economies of A.C. distribution. The rectifier 
has also had a far-reaching influence on transport, and 
the progress of main line electrification and trolleybus 
systems throughout the world is of significance in this 
respect. 

Rectifiers have now been in course of development 
for over a third of a century, and whilst there may be 
comparatively little further change in the essential 
features, there is no reason to suppose that finality in 
design has been reached. One of the difficulties in rectifier 
development has been the lack of economical means 
of carrying out full-load tests at large powers; but 
it is of interest to note that a rectifier testing station 
has recently been built at Witton capable of testing 
rectifiers up to 6000 kW at voltages up to 4000 volts, 
while equivalent tests corresponding to loadings at 
12,000 kW are possible. 

A study of the rectifiers themselves suggests that 
air cooling, even for larger sizes, will eventually be 
adopted and that the vacuum pumps will inevitably 
disappear as a unit feature of each rectifier. So far it 
would be true to say that grid control as a means of 
voltage regulation has proved less popular than was 
thought probable a few years ago. Some of the theoretical 
possibilities have not materialised and there have also 
been limiting economic factors to other forms of controlled 
operation. 

With high voltages the demand has proved smaller 
than anticipated ; wireless broadcasting, rather than D.C. 
transmission, would appear to be the limit of require- 
ments. So long as the transmitting valve policy remains 
as at present there will be little demand for rectifiers 
above 20 kV. The future of the lower voltage working 
is bound up with the question of arc drop, and in this 
connection the use of single cylinders per anode and 
also the jet-wave rectifier appear to have brought us to a 
lower limit than was previously economically possible. 

There is little doubt that the great outlet for power 
rectifiers will remain the 500-3000-volt range, where 
not only has their confidence been established, but their 
application has resulted in considerable saving to the 
community as a whole. 








WetsH NickeL Propuction.—Last year the nickel 
refinery at Clydach, Wales, produced 39,554,965 lb. of 
pellet nickel and 11,755,800 Ib. of nickel salts containing 
2,431,130 Ib. of nickel. Nickel production is now running 
at the rate of 42,000,000 lb. per annum and can be 
increased to 50, 000, 000 Ib. when improvements in hand 
have been completed. 


A Reeister or B.T.H. Ex-APPRENTICES.—A book 
recently issued by the British Thomson-Houston Company, 
Ltd., of Rugby, gives particulars of about 1600 ex-appren- 
tices technically tramed by the firm. In connection 
with its apprentice training system, the B.T.H. Company 
has always maintained the closest co-operation with 
the universities, technical colleges, and public schools, 
with a view to selecting suitable students for engineering, 
and giving them a course of training for the particular 
branches of electrical engineering for which they are 
best fitted, and many responsible posts in the B.T.H. 
organisation are now held by men who have been trained 
by the company. The register is not only an interesting 
record of engineers trained by the company, but for 
many engineers in various parts of the world it also 
constitutes a link with each other and with the works. 





Aircraft Efficiencies.* 


By N. A. V. PLERCY, D.Se., M.L. Mech. K.{ 


(Continued from page 347.) 


Approximate Prediction.—-In order to obtain a simple 
basis on which to estimate skin friction and form drag, 
the former will be calculated from flat plate formule by 
inserting therein the speed of flight and the wetted surface. 
This process ignores two corrections, as follows, which 
to some extent are compensating, however :—(a) The air 
speed at the edge of the boundary layer of a thick stream 
line body varies considerably round the contour and is 
upon the whole greater than the relative speed of the 
body, so that the skin friction at the bottom of the 
boundary layer is often more intense than at a correspond 
ing position along a flat plate moving at the same speed ; 
(6) on the other hand, the breakaway from a body and 
consequent thickening of the wake tend to diminish the 
total skin friction. The net result is that the above 
approximate method underestimates the total skin friction, 
but this will in part be offset by assuming the same 
relation to exist between skin friction and form drag at 
high speeds as is found in experiment at Reynolds numbers 
of 1 or 2x 104, i.e., by ignoring the reduction of form drag 
which full-scale experience warrants us to expect. But 
it should be remarked that other corrections may appear 
in free flight which are also neglected. If the full-scale 
body has a very smooth surface, transition from stream- 
line to turbulent flow occurs later within the boundary 
layer (Jones, 1936) than at the same aerodynamic sc ale 
under the more disturbed conditions of wind tunnel flow. 
Whilst skin friction consequently decreases again, the same 
cause should also induce breakaway a little earlier and so 
tend to restrict decrease in the sum of skin frietion and 
form drag. Again judging from full-scale experience, the 
net result of these conflicting corrections which characterise 
free flight is that the approximate method adopted should 
err on the safe side, predicting a performance which may 
well be surpassed in favourable circumstances. 

Formula.—-The skin friction Dy (pounds) of a smooth 
tangential plate of chord c (feet) at velocity V (feet por 
second), and a Reynolds number R=V ¢/ v, v being the 
kinematic coefficient of viscosity (=0-000159 square feet 
per second for air at 15 deg. Cent. and normal density), 
is given by 


Dp=K pV?E. (3) 
where E is the wetted surface<(square feet) and 
0-22 50 
8 85 (4) 


(log RR 
Let Do, called in aerofoil theory the profile drag, be the 
sum of the skin friction and form drag of a body. In 
accordance with the foregoing discussion we shall use for 
fine airship hulls the formula 
Dy = 1:08 Dy (5) 

In the case of wings it is convenient to refer to the “ wing 
area’ S=span x mean chord, and attention will be con- 
fined to a mean thickness ratio of 0-15, for which the form 
drag is taken as one-third of the skin friction, so that 
2-76 K pV*S (6) 

All these formule assume ‘‘ aerodynamic smoothness.” 
In practice this means at 200 m.p.h. a distributed rough 
ness of grain size not exceeding 0-0005in., and absence of 
waviness of surface, rivet heads, lap joint plate edges, &c.. 
especially over the front part of the surface. Experience 
shows that the requirement can fairly be met in high 
class production using polished or lacquered finish, and 
aerodynamic smoothness will therefore be assumed. 

The term induced drag (Dj) is applied to that part of 
the drag of wings, the product of which with the velocity 
is equal to the kinetic energy losses associated with the 
maintenance of lift. The induced drag is shown in aerofoil 
theory to be given for the ideal elliptic distribution of lift by 

2 w' 
nA pV* 
where A is the aspect ratio, and w the wing loading (gross 
lift in pounds/S). D, as given by formula (7) is increased 
tentatively by 74 per cent. for the reason already dis- 
cussed and also by 1 per cent. as appropriate to the 
practical half-tape red plan form which will be assumed, 


giving 
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( 2 

Bee )- 69 w? o (8) 

In the next section, and also for the purpose of a check 
to be described, we shall employ an aerodynamic efficiency 
defined by 
Gross lift (tons) x m.p-h. 

Brake horse-power 
[ef. formula (1) (anée)}. Since airserew thrust is equal to 
total drag in level flight, formula (9) reduces for wings to 


(9) 





A= 


Hy =0- 674 nes Do 


= 0+ 1674 yj p— a (10) 


0-69 w 
6 
wete7 


It is possible to check “a last formula against experi- 
ment when applied to asmall wing of 4ft. chord, say, and 24ft. 
span, whose Reynolds numbers can almost be compassed 
in a compressed air wind tunnel. A propulsive efficiency 
of 0:81 is again assumed. The experiments appealed to 
were made at the National Physical Laboratory (Relf, 
Jones, and Bell, 1936) on a 15 per cent. thick aerofoil 
known as R.A.F. 48. The aspect ratio was 6, but the plan 
form was rectangular, so that the factor 0-69/A occurring 
in formula (10) must be further increased to apply to this 
case (cf. Fig. 3) (ante), becoming 0-119. With this correc- 
tion, formula (10) yields the curve of Fig. 8 on the basis of 
speed ratio, defined as: flight speed/minimum flying 

speed. The minimum flying speed has been taken as 
65 m.p.h. in accordance with fairly usual practice in civil 


Ke 
- 





* The Institution of Mechanical Engineers. Paper read on 
Friday, March 18th, 1938. 
f Consulting Engineer. 
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transport design, and w as 20 lb. per square foot. Measure- 
ments are shown as encircled points. Agreement is very 
fair; in particular, the discrepancy at the highest Rey- 
nolds number of the tests may probably be ignored 
because the form drag of the aerofoil concerned appeared 
to be rather high and subject possibly to decrease by better 
shaping. 

Vig. 8 also shows the proportions in which Dy and D, 
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Curve calculated from formula (10); points experimental. 
Range of Reynolds number: 3x 10% to 10x 10% The lower 
curves show the proportions of induced and profile drag. 


FiG. 8—Aerodynamic Efficiency of Wing of Aspect Ratio 
6 and Thickness Ratio 0-15 (7p=—0-81). 


contribute to total wing drag, a matter which will be 
referred to again. 

Increasing Size.—These formule will now be used to 
compare purely aerodynamic effects due to increase of 
size of airship envelopes and aeroplane wings from the 
small size assumed for Fig. 1 (ante). In fair conformity with 
present practice, a fineness of 5} is assumed for hulls and 
a loading of 25 1b. per square foot with aspect ratio 7 for 
wings. Illustrative results are shown in Fig. 9. Though 
representative of present conditions, these curves may be 
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Airship fineness 5} ; wings of aspect ratio 7 loaded to 25 lb. 
per square foot. 


Fig. 9-—-Aerodynamic Scale Effects on Airship Hulls and 
Wings. 


criticised as to practical value if future variations are con- 
sidered in respect of either size or speed. Factors affecting 
the first variation are discussed in the present section. 
If we define a weight efficiency thus : 
Useful load 


1? 


5 aoa 11 
Tare weight yeh 





where useful load is to include crew, fuel, oil, &c., and may 
greatly exceed payload, nw should not be less than 0-5, 
approximately, for aircraft to be commercially useful ; 
this value is commonly reached to-day, being found in the 
case of autogyros and aeroplanes, and is often exceeded. 
Increase in power plant weight—which must include that 
of propellers, tanks, coolers, and housings, besides engines 
—quickly decreases weight efficiency, as also does increase 
in structural weight incurred in favour of greater aero- 
dynamic efficiency. But whatever measures of this kind 
are adopted with a view to greater speed or fuel economy, 
it appears as a matter of practical policy that aircraft 
are seldom constructed, except for experimental or special 
purposes, unless a value of 0-5 can be attained or exceeded 
for nw- 

Now, airships, in spite of their low speeds, have failed 
to realise the early promise of exceptional weight efficiency 
at large sizes; several large recent airships, if helium be 
assumed to be the gas used, have indeed an average weight 
efficiency a little less than 0-5. Thus the position in 
regard to airships is not so much a superiority at large 
scale as an inferiority at small. Whether this outlook can 
be changed is a question involving a difficult problem of 
construction ; engineering development to overcome it is 





expensive, and the answer is not easy to foresee. In this 
connection, however, the tiny airship referred to in Fig. 1 
may have structural interest ; concentrated loads, taken 
first by transverse ring frames, are transmitted by shear 
stresses to the metal skin. In spite of the reduction in 
size—from 150-200 tons to 54 tons—and of a relatively 
large power plant, this airship has a weight efficiency of 
nearly 0-35; the consequences of similitude are partly 
evaded by approximately a 50 per cent. reduction in 
fineness. Thus it would be more practical for the airship 
curves of Fig. 9 to show a sympathetic decrease of fineness 
with size, but data are lacking in this connection. 

Turning to wings, it must be admitted that a heavier- 
than-air craft of 200 tons weight does not yet seem 
possible. On the other hand, a 100-ton flying boat is 
practicable. When this is compared with the limit of 
10-15 tons which once appeared firmly established, some 
idea will be gained of the immense development already 
achieved with this type. 

Of the various factors entering into this improve- 
ment, that which should preferably be reflected in Fig. 9 
is increase of the wing loading, w. During the past 
twenty-four years w has increased nearly at the rate 
0-9 1b. per square foot per annum, as an average, but this 
increase has been sharply divided between two distinct 
periods ; for the twenty years 1914-34 the average rate was 
4 lb. per square foot per annum, since when w has increased 
very rapidly indeed. This sudden change occurred simul- 
taneously with the general introduction of landing flaps, 
restricting rise in landing speeds. If ever there were 
justification for record breaking as an aid to engineering 
development, the Britain—Australia race provides an 
instance, demonstrating to European designers the merits 
of an invention, fully and accurately described in British 
and American patents of 1921-22, to which, however, 
only recent improvements in engines and aerodynamic 
efficiency gave scope. The present common value of 
25 lb. per square foot on which Fig. 9 is based, corresponds 
to the reasonable Janding speed of 63-65 m.p.h. with flaps 
as at present employed. Development of flaps to reduce 
landing speeds further is now due. Perhaps also adequate 
aerodromes may be expected in the future. Finally, we 
may elect to consider flying boats alone, which have ample 
room to land, and exclude aeroplanes except those of long 
range, whose total load is greatly decreased by consump- 
tion of fuel before landing. In any of these circumstances, 
considerable further increase in w may be expected, and 
loadings of 35 lb. to 40]b. per square foot are already 
in view. 

Heavy loadings save power weight by decreasing wetted 
surface. They also prevent waste of material and other- 
wise lead to lighter construction, particularly in large wings. 
Considering, for example, a wing of 16ft. mean chord, 
the depth of the girders, or spars, taking the bending 
moments will be 2ft. as an average and 3ft. 6in. at the 
roots; and each may be required to withstand a total 
mean load of } ton per foot run of a cantilever length of 
some 50ft. It will be seen at once that the construction 
of such girders presents a normal engineering problem, 
except that useless material must be rigorously cut away 
and weight economised by every feasible method, whether 
in design or fabrication. Thus extruded sections tapered 
by milling are preferred to multi-leaved flanges to prevent 
weakening by rivet holes, tubular members are terminated 
more suitably by H-shaped spigots or in swaged and welded 
ends rather than in external sockets, and so on. Con- 
siderable parasitic weight cannot be avoided in wings, but 
it is nevertheless possible to justify (Gouge, 1935 and 
1937) the following figures in Table II for civil transport 
strength :— 

Tasie LI.—Wing Weights. 


Gross lift, tons ... ... .. * anc) 25 | 75 
Wing loading, lb. per square foot ..., 25 30 35 
Ratio, wing weight/gross lift ... .... 0-11 0-13 0-17 


These figures show one way of avoiding the consequences 
of similitude with aeroplane wings, and Fig. 10 has been 
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Aspect ratio 7. The larger sizes have the heavier wing load- 
ings marked. 


Fic. 10—Net Efficiencies of Half-tapered Wings. 


drawn to exhibit the net efficiencies according to formula 
(1) of the three wings mentioned in the table. 

Other Advantages of Heavy Loadings.—Increase of size 
is not, of course, the only use to which increase of wing 
loading is put. In American practice during the past 
three years, w has been increased chiefly in order to improve 
fuel economy by reducing wetted surface, speeds—already 
fairly high—being but slightly increased. During the 
same period of British development, on the other hand, 
increased loadings have been employed almost solely to 
increase speeds, which formerly were at a low ebb; thus 
it has almost been possible to say of British machines 
redesigned during this time that 10x w=top speed in 
m.p.h. (it may be recalled that the Schneider Trophy 
machine carried 41 Ib. per square foot and attained a 
speed of 408 m.p.h.). Fig. 10 demands increased speeds 
with heavier wing loadings and larger sizes. 

Aspect Ratio.—In Table II present-day aspect ratios 
of 7 approximately are assumed. As a result of increasing 
speed range, smaller aspect ratios may be expected in the 
near future, presenting additional means of avoiding 
similitude when increasing size. 

As the formule show, aspect ratio affects notably only 
the induced drag, and the kinetic energy losses associated 





with lift are becoming less and less significant. In fact, 
we easily have from formule (6) and (8) 

Di  B 1 

D, 4AK ‘ (Speed ratio)‘ 
in which B depends chiefly on the landing flaps, having 
to-day a value little greater than unity, though a 25 per 
cent. increase may be expected. Increasing the speed 
ratio from 3 to 4 decreases by two-thirds (if A remain 
constant), a part of the drag, namely, Dj, which is already 
comparatively small. This may be inferred from Fig. 8 
or directly calculated from the above formula. For fairly 
large and fast craft, B/4 K is of the order of 200, and this 
value enables Table III to be computed from formula (12) < 


(12) 


Tasie LII.—Induced Drag/Total Wing Drag. 


Speed ratio. 
Aspect ratio. -— sha—diemee sda 
3 34 4 


7 0-26 0-16 0-095 
6 0-29 0-18 0-115 
5 0-33 0-21 0-135 
4 0-38 0-25 0-165 


It will be seen that A=4 gives as good results with a speed 
ratio of 4 as does A=7, with a speed ratio of 3}. This 
comparison remains the same when the drag of the com- 
plete craft is considered, but the induced drag then 
appears, of course, as a much smaller fraction of the 
whole. A speed range (i.¢., maximum speed ratio) of 
34 is already possessed by first-class commercial aero- 
planes, whilst a range of 4 has been exceeded and its 
general realisation seems well in view. 

Reduction of aspect ratio for large fast craft would 
decrease the ratio of wing weight to gross lift from the 
values given in Table II by decreasing root bending 
moments. It would also have less obvious advantages, 
including decrease of shock loads and discomfort in bumpy ~ 
weather and provision of more stowage room for under- 
carriage wheels. Thus though the aerodynamic efficiency 
of formula (9) would decrease, the more significant efficiency 
of formula (1) (ante) might be so little affected, when wing 
weights form an important part of the total load, as to 
justify the step for practical reasons. Such matters as 
climb, and ceiling with partial engine failure, which occur at 
about two-thirds top speed, when induced drag is much 
more important, prohibit the step to-day. Whether this 
aerodynamic embargo will continue to exist turns at 
present on what speeds, aerodynamic efficiencies, and power 
installations are to be expected in the near future. The 
question is referred to again in the next section. 

Increasing Speed.—There has appeared a trend to con- 
solidate the maximum speeds of first-class civil transport 
aeroplanes at about 220-230 m.p.h. On the other hand, 
many leading engineers believe that maximum speeds 
will not be stabilised until 260-280 m.p.h. is reached. 
It is of interest to examine briefly the changes then 
involved in regard to efficiency, and for purposes of com- 
parison an increase of speed range from 34 to 4 will be 
considered. The change could at once be secured, of 
course, by increasing the power by some 50 per cent., but 
this would cut too deeply into payload. To economise 
in added power weights, wetting surface must be decreased, 
i.e., wing loading increased. If present landing speeds of 
65 m.p.h. or rather less, are to remain—and most engi- 
neers oppose any increase—the step means improvement 
in landing flaps or other landing devices, which, as already 
mentioned, may be expected, but cannot be foretold in 
degree. The simplest reasonable assumption to make is 
that the British average practice of the past two or three 
years, namely, to keep w/V constant, may continue for a 
while. This requires VS to remain constant for given 
gross lift. Denoting by H; the thrust horse-power absorbed 
in induced drag and by Hy that in friction, we have from 
formule (8) and (3) that, for constant gross lift at inereas- 
ing speeds, H; remains constant and HyocV? approxi- 
mately. These relationships can be applied as a first 
approximation to the whole aeroplane, because a wing of 
smaller chord at higher speed could be fitted with a shorter 
body and less tail unit area. The horse-power required 
to overcome form drag would vary for the wings as V*, 
but at a rather faster rate for the body, which could not 
be reduced in section. Other important sources of waste 
in the complete craft are associated with engine cooling 
and the interference of one part with another (e.g., of the 
airscrews with exposed components in their slip-streams). 

For the purpose of surveying the craft as a whole, 
Professor Melvill Jones introduced (Jones, 1929), some 
years ago an efficiency differing in nature from those 
already considered. It is given by 

H;+H, : 

u=—a Beane ltewreguen GRR) 
where H is the total thrust horse-power. This efficiency 
has proved to be a valuable conception, but it will be 
noticed that no allowance is made for form drag due to 
the thicknesses of bodies, wings, &c., so that the figure of 
merit must be rather low on this account. The average 
value of this figure for a number of recent first-class civil 
transport aeroplanes is in the neighbourhood of 0-62, 
whilst 0-64 has been surpassed in isolated cases. To judge 
how nz may further increase, it is of interest to examine 
how losses are normally distributed with a speed range of 
about 33. This is shown in Table IV. 


TaBLE 1V.——Percentage Distribution of Drag (Average) in First- 
class Civil Transport Aeroplanes. 


Skin friction 54 
Roughness ... P 8 
Induced drag ... ... ... 8 
Form drag and interference 23 


Cooling 


This summary is not easy to construct, involving exercise 
of judgment, and so is open to some question. But in so 
far as it is accurate we may infer that nearly three-quarters 
of the roughness and cooling drags might be saved, but, 
without a major invention, little of the form and miscel- 
laneous drags. A value of n; exceeding about 0-72 
is therefore scarcely to be expected with commercial 
machines; unless, that is, the causes of form drag can be 
blown or sucked away economically or streamline flow 
induced in the boundary layer. During the past seven 
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years ny has increased to 0-62—0-65 from the value of 
0-30—-0-35, and as the optimum value may be regarded 
as not much greater than 0-8, it is clear that scope for 
improvement is becoming limited. 

Considering now increase of speed range from 3} to 4, 
with the same value of V S, it is readily verified that the 
improved ny; wil! be a little less than 0-7 and that power 
must be increased by 28-30 per cent. This increase is 
much less than the 49 per cent. that would be necessary 
without increase of wing loading, and the example illus- 
trates how aircraft successfully evade the V* power law 
with increase of speeds that are already high. 

Comparing the improved and higher speed aircraft with 
that typified by Table IV, the necessary increase of power 
would be 15 per cent. approximately. Decrease of aspect 
ratio to 4, for example, would increase the total drag of 
the craft by 5 per cent. at top speed and by 25 per cent. 
at the low speed corresponding to maximum climb. At 
this low speed, however, the power required for level flight 
would be so reduced that the horse-power in reserve against 
engine failure and the like would be greater than with a 
speed range of 34 and a high aspect ratio. 

In short, the total load carried per horse-power at the 
present time—about 121b.—appears to be at a rather 
critical value, and a decrease of this load, such as would 
be unavoidable with appreciable increase of speed, would 
widen scope in design. 

Relation to the Engine.—Aviation has always of necessity 
waited upon aero-engine development, and though the 
present paper does not deal with this important engi- 
neering aspect, it would be incomplete without brief 
reference to some outstanding engine matters, for details 
of which the author is indebted to engine experts and the 
Royal Aircraft Establishment (Fedden 1937) 

For the simple reason that passenger comfort entails 
installing €ngines in pairs, greater speeds have demanded 
larger power units. The 1500 H.P. radial engine can now 
be anticipated, and is of particular interest in connection 
with diminution of aspect ratio. 

The great success achieved in lightening the petrol 
engine and the high speeds contemplated in modern aerial 
transport combine to postpone general adoption of com- 
pression-ignition engines. Thus a 1000-mile flight should 
oecupy considerably less than five hours, whilst the 
greater weight of the Diesel engine (2Ib. per H.P. at 
present) can only be saved in fuel weight by some ten 
hours’ continuous flying. On the other hand, air lines are 
now taking considerable interest in the 2000-mile range 
aeroplane, in which the Diesel type could well be installed 
for greater economy and safety against fire. 

Another step, to which reference is made in conclusion, 
is the successful production of and modification of electric 
ignition engines for 100-octane fuel. General use of this 
fuel in civil aviation would increase payload, but is 
probably prohibited by cost. On the other hand, craft 
operating on some long-range air lines are obliged to carry 
a considerable reserve of fuel as an insurance against 
changes of weather, which may entail flying round a storm 
area, proceeding against increased head wind, or seeking 
out an aerodrome alternative to one which has become a 
quagmire. The reserve to meet such circumstances might 
well be fuel of the higher octane value, assuming the 
engines to be suitably designed, when 25 per cent. more 
power per engine would be at the call of the pilot for an 
hour or so to meet alternatively engine failure or other 
exigency. 

ConcLUSIONsS. 

(1) The fixed wing is the most efficient lifting device at 
high speeds. 

(2) The theories of propulsion and wing lift are very 
similar and subject to corresponding limitations in 
practice. 

(3) Tip losses, which reduce the efficiency of wings and 
propellers, and occasionally lead to local erosion in 
hydraulic machines, invite redesign of heavily loaded wings 
and rotors. 

(4) While flat plate formule may be applied to calculate 
approximately the skin friction of short bodies, there is no 
corresponding means of predicting form drag, which con- 
tributes appreciably to the drag of aircraft. This matter 
presses for research. 

(5) Nevertheless, simple formule are given which enable 
the efficiency of wings to be calcuiated with fair accuracy. 

(6) Owing to difficulties of construction, airships have 
scarcely fulfilled early promise of outstanding weight 
efficiency. 

(7) The disability of large-size wings is being obviated 
»y heavy wing loading, and the 100-ton flying boat is 
already practicable. 

(8) The greatly increased wing loadings of to-day also 
serve to increase efficiency and speed. 

(9) Kinetie energy losses are becoming comparatively 
insignificant with increase of speed, and aspect ratio may 
be reduced in large fast craft of the future. 

(10) The efficiency of aeroplanes, having doubled during 
the past few years, is approaching the reasonable optimum 
unless major inventions intervene. Consequently, the 
higher speeds now in view should lead to a decrease in the 
load carried per horse-power. 

{11) Much larger power units are predicted, and a bi-fuel 
system may be installed to guard against engine failure 
and other exigencies. 

(12) High transport speeds have delayed wide adoption 
of Diesel engines, which may ultimately be used, however, 
in the long-range aircraft now contemplated. 








Engineering Notes from China. 


(By a Far-Eastern Correspondent). 


. Hone Kong. 
Engineers and.the War. 


A RECENT Official Chinese report pays a tribute to 
everyone connected with the railways in China. In spite 
of many dangers and casualties recorded, this system of 
transport has been operating fairly regularly, and has 
furnished a great quantity of the much-needed supplies 
to the Chinese armies. Before hostilities began there were 


155,000 ermployees working on the 37,500 miles of line, 
comprising the Government-owned system. 


The men 





have remained on duty, and so have indirectly defended 
British and other foreign capital tied up in the railway 
system of China. At the end of 1936 the total value of 
this capital amounted, in Chinese currency, to 1900 
million dollars, which, at the present rate of exchange, is 
nearly 120 million pounds sterling. 

During the first four months of the war 130 railwaymen 
died on duty. The death-roll would have been much 
worse if there had not been well-built dug-outs in many 
places. Enemy air raids were frequent, but the parts of 
the railway system that were destroyed were quickly 
repaired. At the end of October, 29 bridges, 199 railway 
buildings, 810 pieces of rail, and 1219 sleepers had been 
blown up. In November and December the destruction 
achieved by the enemy was very much greater. A number 
of the lines are now in the hands of the Japanese, but 
the Hong Kong and Hankow link is still functioning 
(January, 1938), and has proved to be of vital importance 
to the Chinese Government. The line has been working 
to capacity since the opening of hostilities. Large quan- 
tities of goods have been shipped from Hong Kong to 
the interior and have been transported to Hankow and 
other centres. Motor lorries, locomotives, and other 
machines have been landed in this free port, the only port 
in geographical China that is not blockaded. Many firms 
in Hong Kong have been extremely busy, in spite of the 
war. 

The trade statistics for 1937 show that the value of the 
treasure (practically all from China) that came into Hong 
Kong, mainly by rail, was, in Chinese currency, some 
386-5 million dollars for 1937, as compared with 72-7 
million dollars for 1936, and 38-8 million dollars for 1935. 
This treasure was re-exported to Europe and America, 
and was very largely used to purchase war equipment. 
A tremendous quantity of petrol and other oil has reached 
Hong Kong recently from America. 


Transport Difficulties in China. 


There are no people in the world that can compare 
with the Chinese for overcoming transport difficulties. 
It astonishes the foreign engineer when he sees the enormous 
loads carried, with the aid of bamboo poles and ropes, on 
the shoulders of a battalion of coolies. It is of interest 
to note that by a sort of instinct they seem to know how 
to place the men and the load so as to obtain the best 
results. It is related in Hong Kong that some years ago 
two heavy guns had to be placed in position on a hill in 
the Colony at about 1000ft. above sea level. There was a 
great deal of discussion between the artillery and R.E. 
officers about the best method of moving the guns into 
position. After much planning and effort, one gun was 
pulled by winches, &c., half-way up the hill and there it 
stuck. A local engineer suggested that Wang Ho, a 
Chinese contractor, should be requested to help to remove 
it. On Saturday morning Wang looked over the ground, 
and said ‘‘ Cando.’”” On Monday morning the R.E. officers 
were amazed to find that the gun at the foot of the hill 
had been carried to the top, the other gun being in its old 
position. Wang had misunderstood instructions, but had 
used an army of coolies with the load distributed on to their 
shoulders to carry the heavy gun up the hill and over the 
obstruction caused in their path by the other gun stuck 
half-way up the hill. Subsequently the coolies lifted the 
second gun to the top of the hill. The writer has records of 
the transport of heavy machinery over mountain ranges 
in the interior of China, the load being distributed, by 
means of bamboo poles and rope, on to the shoulders of 
numerous coolies. Under normal circumstances a coolie 
carrying, say, a load of two baskets of coal (one basket 
being slung on to each end of a bamboo pole) and using 
an efficient method suggested for European labour 
as a result of research work only a few years ago, 
carries his load for about 50 yards, returns for 25 yards 
to pick up two other baskets, which are carried ahead 
50 yards, and goes back for the alternative load, with a 
rest pause on the return journey. That system of alternate 
rest and work has been used in China for centuries, but 
was only suggested by Europeans as a result of much 
inquiry during comparatively recent times. 


Prospects for Engineers. 


The war may continue in China for a longer period 
than many of us think probable, but British engineering 
interests in the country will be a very important factor 
in the inevitable reconstruction that will take place. It 
is encouraging to know that British manufacturers are 
closely watching the situation and showing enterprise, 
as well as practical sympathy with China, by offering 
facilities for Chinese engineering graduates to obtain 
experience in their works in Britain. The wilful destruc- 
tion of Chinese University buildings by the invaders has 
increased the importance of the University of Hong Kong 
as a training centre for Chinese engineers. After twenty- 
five years, since the first lectures were given, that school 
for training Chinese professional engineers in British 
standards, has expanded in equipment, &c., beyond the 
most sanguine hopes of the founders. Maintaining the 
standard of London University for the final degree courses 
and examinations, it has trained students who have been 
attracted from every one of the provinces of China. Of 
the 266 engineering graduates on its roll, 72 have reached 
an honours standard. A number have obtained practical 
experience abroad. In the early days better facilities were 
offered by firms in America than by those in Britain, but 
in recent years British firms have realised the importance 
of making friends with these Chinese graduates. Local 
firms in Hong Kong have not the same facilities for 
organised practical training as is the case in many estab- 
lishments in Britain. However, on graduation a young 
Chinese engineer entered the service of the Hong Kong 
and Whampoa Dock Company, a large shipbuilding and 
repair works under British management and employing 
a large staff of European draughtsmen, foremen, &c. 
The manager of this firm wrote to the local university 
authorities as follows: ‘‘ I am in receipt of your letter of 
the 12th inst., and have to advise that Mr. Feng Tze Pci 
has been employed here largely on novel design. I am 
pleased to report that he has shown a high degree of 
technical skill and original thought, both for mechanical 
and statical design. Mr. Feng is anxious to render what- 
ever service he can to his country and will leave the employ 
of this company to-morrow to join the Chinese War 





Ministry. We should have been very happy to retain his 
services, but under the circumstances we do not think it 
would be proper to ask him to remain.” 

Other graduates of this British University in the Far 
East have occupied important positions in the service 
of the Chinese Government. Man Shu Sing was Com- 
missioner for Public Works in Canton for some years, 
and was responsible for a great deal of reconstruction work 
in that ancient city of more than a million inhabitants. 
Dr. Foo Ping Sheung, one of the first engineering graduates, 
is at present on a political mission with Sun Fo in Russia. 
He has exerted great influence in Chinese Government 
circles during the last ten years in favour of engineering 
developments in China. When the late Sir Maurice 
Fitz-Maurice visited Hong Kong a few years ago, Foo 
welcomed him to the Far East on behalf of Chinese engi- 
neers. In his reply, Sir Maurice expressed astonishment 
at the fluency with which this Chinese engineer expressed 
himself in the English language, and the ease with which 
he discussed the technical problems demanding a solution 
in China. Foo spoke for half an hour, in perfect English, 
without a note. Several Hong Kong engineering students 
have proceeded, after graduation, to Europe and America, 
and have been awarded a Master’s Degree in London or 
in other universities for research work. 


Ancient Structures in China. 


The materials used for structures in China until 
recent times consisted of timber, stone, and_ bricks. 
Bamboo was, and still is, a most important material in 
the economic life of the people. The old buildings did 
not last indefinitely, as have many in other parts of the 
world, because timber formed the chief material for carry- 
ing stresses. The country contained a total of thousands 
of miles of brick walls surrounding cities, &c., used for 
defence purposes. Many of these walls still remain in 
place, others have been removed and roads for motor 
transport are firm on the old foundations. The Great 
Wall of China still remains one of the wonders of the 
world ; astronomers tell us that it is the only work of 
man on this earth that would be visible to the human 
eye (aided by a telescope) on Mars. A brick taken from 
this wall weighed 26-8 Ib., and the dimensions are Lin. 
by 7-7in. by 3-5in. In appearance the brick is very 
much like sandstone, but its density is only 107-3 lb. as 
compared with 140 Ib. per cubic foot for sandstone. It 
was probably made more than a thousand years ago. 
Some very old bricks from the city walls of Canton, in 


South China, were tested in Hong Kong, giving some 
interesting results. The dimensions varied, but a fair 
average size was about l6in. by 8-5in. by 3in. The 
density worked out at about 126 lb. per cubic foot. The 


crushing stress, in tons per square foot, recorded on six 
specimens, varied from a maximum of 250 to a minimum 
of 171, with an average of 210 tons. These figures may 
be compared with those for (1) London best stocks bricks, 
with crushing stress of 100-180 tons per square foot, and 
(2) common stocks (English), 80-120 tons per square foot. 
The density of English bricks is given as 85-118 Ib. per 
cubic foot. So that, compared with the average modern 
clay bricks, the strength and density of these ancient 
Chinese bricks is remarkably high. 

In China the practice of making large bricks is still 
fairly common. In the construction of thick walls and 
heavy masonry there is much to be said in favour of the 
practice. The smaller, modern size of brick has obvious 
advantages for the comparatively thin walls of a dwelling- 
house. The ancient city wall of Canton was built 2000 
years ago, but the Chinese engineer who supplied the 
bricks tested in Hong Kong is of the opinion that the 
latter were used to repair the wall. He believed them to 
be about 200 years old and formed this opinion from the 
colour of the bricks. 

The modern buildings that were ereeted by the Chinese 
Government in Nanking and other cities usually included 
reinforced concrete construction. A great effort was made, 
however, to retain the typically Chinese style of archi- 
tecture, with gracefully curved roofs and coloured tiles. 
Unfortunately, in Shanghai and in Hong Kong very little 
attempt has been made by European engineers and 
architects to plan structures that have any claim to be 
considered beautiful. The landscape surrounding the 
harbour in Hong Kong has been defaced by ugly struc- 
tures, some of which were designed in foreign lands. It 
is noticeable that several young Chinese who had 
graduated in civil engineering proceeded to England 
and studied architecture. They have been successful 
in designing new buildings whic h incorporate the beauty 
of the old Chinese style of architecture with the strength 
and fire-resisting characteristics of modern struc “tural 
design. 








THE GRID AND TRANSFORMERS.—Speaking before the 
South Wales Branch of the Association of Mining Electrical 
Engineers, Mr. R. M. Charley said that the beginning of 
the grid system gave the real impetus to the manufacture 
of large transformers. He said that since the first units 
were put into service on the grid in 1929 about 10-5 
million kVA of transformers, comprising 7-5 million kVA 
at 132 kV and three million kVA at 66 kV and lower 
voltages had been bought by the Central Electricity Board. 


CoMMITTEE ON THE STATUS OF THE ENGINEER.—In 
accordance with a resclution adopted at a meeting of 
engineers held in London on November 17th last, it is 
proposed to present a report to a meeting to be held at- 
Caxton Hall at 7 p.m. on Monday, May 16th. We under- 
stand that the Committee has decided that it will be 
necessary to form an organisation devoted primarily 
to objects such as maintaining and improving the status 
of the engineer and his position as a valuable member 
of the community. Such objects, the Committee has 
learnt; are definitely outside the scope of the Charters of 
the major engineering institutions, but the Committee 
hopes to receive their friendly co-operation in all matters 
of mutual concern. The meeting will be public, and it 
is proposed to recommend that membership of the 
suggested association should, subject to reasonable safe- 
guards, be open to all who, for want of a better definition, 
are qualified to hold engineering positions in any branch 
of the profession. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
The International Steel Trade. 


The opening of the second quarter of the year 
finds the iron and steel industries of the world in a rather 
better position than at the close of 1937. This is largely 
owing to the improvement in the home trade of the various 
producing countries which usually takes place in the 
spring. The world’s export business in iron and steel 
is still much restricted, although a slight expansion was 
noticeable during the last half of March, An unsatisfactory 
feature of the position is the decline in British export 
trade. Last November the total exports were 198,000 
tons, and these have since fallen successively to 196,800 
tons in December, to 191,161 tons in January, and to 
156,730 tons in February. It will, of course, be argued 
that these figures reflect the depressed trading conditions 
which have prevailed in the world’s markets, but it is 
impossible to avoid speculating as to whether the con- 
sequences of international agreements and price main- 
tenace arrangements have not had a share in the decline. 


It is difficult to estimate with any accuracy the effect of 


the hostilities in the Far East, since whilst the iron and 
steel requirements of Japan and China have not been 
lessened by war conditions, the question of finance has 
played an important part in limiting supplies. It is 
notable that the German exports for November, December, 
and January were well over 260,000 tons per month, 
whilst the Belgian export figures for November and 
December were respectively 315,000 tons and 293,000 
tons. The figures for France are not yet available, but 
for November they reached about 215,000 tons. The 
German steel industry is still experiencing a particularly 
strong home demand, so that her export figures are the 
more impressive. In Belgium the steel industry has 
passed through a depressing three months, and from the 
middle of February most of the works have been running 
on short time, and in some cases departments have been 
closed down. The French industry has been disturbed 
by the political and labour troubles of the country, and 
it is perhaps surprising that exports have been maintained 
at such a satisfactory level. In the early part of the year 
the responsibility for the poor overseas trade was ascribed 
partly to American competition, and there is no doubt 
that a number of important orders were lost to the United 
States. The fact that the American production, however, 
has increased from about 25 per cent. of capacity at the 
end of the year to between 55 and 60 per cent. would 
point to better conditions in the United States, and 
probably the necessity for seeking overseas orders at 
cut prices is now less urgent. The agreement which the 
Americans have entered into with the Cartel to maintain 
prices and respect quotas should limit the extent of this 
competition, although complaints are still heard of the 
activities of those American firms which are not parties 
to the arrangement. 


The Pig Iron Market. 


The long spell of quietness in this department 
has been ruffled by a slight stirring of new business. 
For the most part consumers are not at all anxious to buy 
for delivery beyond the end of June, but lately a few 
transactions of this character have been entered into. 
Most of the new business which has come on the market 
has been confined to small parcels for near delivery : it 
is doubtful if there is anything in the suggestion that has 
been made in some quarters that this is an indication 
that some users are not so well covered as has been 
thought. Many of them have larger stocks of foundry 
pig iron than they consider desirable, and there have been 
some cancellations of long overdue deliveries. On the 
North-East Coast production continues on a good scale, 
although of the 194,600 tons produced in February 
only 1700 tons was foundry, 131,100 tons being basic 
and 59,200 tons hematite. One of the features of the 
C.eveland market is the absence of new business with 
the Scottish foundries, and for the time being the demand 
from the local light castings makers also is poor. The 
present quotations are fixed until the end of June, and 
the producers are doing their utmost to deliver as much 
iron as possible against current contracts before that date. 
There has been no export demand for Cleveland foundry 
iron, and this adds to the lifeless appearance of the 
market. The demand for Midland irons is similarly 
curtailed, athough there has been some slight increase 
in business in low phosphoric pig. A number of the 
foundries in the Midlands are on part time, and have 
enough iron in stock and due against contracts to last 
them for a considerable period. An increased demand 
for castings from the housing industry, however, is con- 
sidered probable, but of this there are as yet few definite 
signs. The Scottish pig iron market is at present over- 
loaded with home-produced and imported iron, and it 
is not expected that there will be any substantial new 
demand for the next month or two. There are sixteen 
furnaces in operation in Scotland. Business in hematite 
iron fails to show any real strength. Consumers in most 
parts of the country have covered their requirements 
for the first six months of the year, but it is suggested 
that they will soon have to consider their needs for the 
period July-December. As a rule, makers have little 
to complain of in the way specifications are reaching them, 
but they would like to see signs of new business. Export 
transactions in hematite are almost impossible at the 
prices asked by the British producers. 


The Midlands and South Wales. 


More active conditions rule in the heavy steel 
trade in the Midlands following the lull, and specifications 
are coming forward in greater volume from the con- 
structional engineers and other branches of the engineering 
trades. There is some speculation as to whether this is 
the first sign of the speeding up in arms production. It 
may, however, be caused by a recognition by consumers in 
general that they would be wise to secure as much as 
possible against current contracts before the priority 
accorded armament work is made more stringent. There 





is some irregularity in the situation.of the constructional 
engineers, and some of them have not nearly so much 
work in hand as others. Delivery periods have become 
much shorter, and it is possible to obtain joists and 
sections in three to four weeks; but there is still con- 
siderable difficulty in placing orders for plates for near 
delivery. In some cases, however, exporters have 
been able to secure material for early shipment. The 
lighter branches of the steel trade are not so well employed 
as the heavy steel makers, and most of the re-rollers would 
be glad to obtain fresh business. The majority of these 
establishments have worked off their arrears of orders, 
and the replacements coming forward are for much smaller 
tonnages than those disposed of. There is an irregular 
demand for bars and strip, and whilst there has been a 
slight improvement in the call for the latter from the 
motor car makers, disappointment is expressed at the 
failure of this business to develop any substance. Orders, 
however, are coming in with more freedom for bars for 
ferro-concrete work. Whilst the works producing .semis 
with a few exceptions are well employed, the abundance 
of Continental material now in stock at the consuming 
works has naturally affected business in this department. 
So quiet is the trade in semi-finished steel that one or 
two mills are now standing idle. There is an active 
request for colliery steel for which some of the works 
are behind in deliveries. Considerable tonnages are 
passing into consumption, and with the exception of 
heavy arches delivery periods are now fairly satisfactory. 
The sheet makers are poorly employed, although lately 
there has been a revival in the demand for special sheets 
from the automobile trade. Export business upon which 
the industry largely depends is at a low ebb. In South 
Wales several departments of the steel works are idle 
owing to the lessened requirements of the tin-plate 
makers. The demand from this trade has been con- 
siderably reduced as the tin-plate industry is now working 
at only 47-64 per cent. of capacity. 


Scotland and the North. 


A slight improvement in the volume of new busi- 
ness has been noticeable during the past few days, and 
whilst some ascribe this to the development of the long- 
awaited spring demand, others are inclined to look upon 
it as a result of efforts on the part of consumers to cover 
forward in view of the restoration of the duties on steel. 
The heavy steel makers in Scotland continue to operate 
their works at a high rate, and even without new business 
have sufficient orders on their books to keep them well 
employed for the next month or two. The gradual reduc- 
tion in the tonnage of work on hand, however, without any 
compensatory increase in the amount coming forward has 
begun to cause concern. If the improvement in activity 
noticed this week can be maintained it should do much 
to restore a greater confidence in the outlook. Some of the 
orders for new ships which have been placed on the Clyde 
have resulted in contracts for plates and sections, but 
the scarcity of orders for merchant shipping is disappoint- 
ing. The tank and boilermakers have plenty of work on 
their books, and are taking considerable quantities of 
plates, so that there is still a difficulty in placing orders 
for near delivery for plates fin. and thicker. The marine 
engineering industry is another branch which is well pro- 
vided with work, and is affording a good outlet for several 
descriptions of steel. The failure of a substantial demand 
for small bars and strip to develop in the spring has pressed 
heavily upon the re-rollers. Some of these works are 
operating on short time and all would be glad to see more 
business coming forward. Owing to the considerable 
stocks held in this country of Continental steel of similar 
sizes to those produced by the re-rolling works, it seems 
possible that the demand for British re-rolled steel will 
be quiet for some weeks. Rather contradictory con- 
ditions prevail in the Lancashire market, and whilst some 
sections of the steel trade are experiencing a quiet time, 
activity in other departments has never slackened. The 
recent public references to the speeding up of rearma- 
ments has given rise to a suggestion that within a few 
weeks the steel shortage may be again in evidence, but 
the outlook scarcely warrants this view. There is a 
moderate demand for bright drawn steel at the basis price 
of £17 15s. and £19 7s. 6d. for free cutting quality. The 
demand for this class of steel comes chiefly from the engi- 
neering concerns employed upon armament work. Good 
tonnages of wire are also being turned out, but the works 
making this are so well stocked with raw material that they 
are not providing much outlet for the products of other 
branches of the trade. 


Current Business. 


The Low Moor Iron Company, Ltd., has decided 
to discontinue the manufacture of cold blast and special 
pig irons at Low Moor, Bradford. The land and the 
whole of the works has been acquired by Thos. W. 
Ward Ltd., Sheffield, for breaking up. The goodwill of 
the company, the brand, and the stocks of pig iron are 
still retained by the Low Moor Iron Company, Ltd. 
W. P. Butterfield, Ltd., tank makers, of Shipley, 
Yorks, have acquired a large factory at Windhill for the 
production of all types of sheet metal work, and particu- 
larly of air-conditioning plant. The Tees Conservancy 
Commission is to embark on a plan of river deepening 
from Stockton to the sea and 300 acres of land will be 
reclaimed. The work will take six years, and will cost 
£500,000. Orders for rolling stock to the value of nearly 
£9,000,000 for use on the Morden—Edgware and Bakerloo 
lines have been placed by the London Passenger Trans- 
port Board with firms in Birmingham and Gloucester. 
Scott’s Shipbuilding and Engineering Company, Ltd., have 
obtained the permission of the Greenock Dean of Guild 
Court to erect a new electrical workshop and store near 
their graving dock. Tenders for the supply of rails and 
fish plates for the Glasgow Corporation transport depart- 
ment have been accepted from Dorman, Long and Co.., 
Ltd., Middlesbrough, valued at £12,377; and the Skin- 
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Export quotations are 
be found on the next page. 


ningrove lron Company, Ltd., valued at £24,787. The 
eoke oven and by-product plant of J. and G. Wells, Ltd., 
Eckington Collieries, has been dismantled and sold, and 
the capital loss sustained has been transferred to a 
suspense account, pending the reorganisation of the share 
capital of the company. Windsor-Richards, Son and Co., 
Ltd., Aldwych House, London, W.C.2, have been appointed 
by the Bombay Mining Company, Bombay, sole repre- 
sentative in Great Britain for their manganese, magnetite, 
and manganese dioxide iron ores. The Department of 
Overseas Trade announce that the following contracts 
are open for tender :—Egyptian Ministry of Finance, 
State Domains Administration: Supply and delivery of 
30 tons of steel wire, 2 mm. diameter, for power presses 
(Cairo, April 23rd). South African Railways and Harbours 
Administration : Supply and delivery of one 20-ton capacity 
overhead electric travelling crane complete with motor, &c., 
supply and delivery of quantities of bolts and nuts, set 
screws, washers, and rivets (Johannesburg, April 25th). 


Copper and Tin. 

Rather disappointing conditions have ruled in 
the copper market during the past week. The demand 
from the chief consuming countries, with the exception 
of the United States, remains fairly good, but the require- 
ments of consumers in the latter country are on an 
unusually poor scale. The question is repeatedly asked 
as to how long the American consumers can continue to 
work on their stocks. It was said several weeks ago that 
they would be obliged to replenish their holdings, but 
there has been little change in the situation in that 
country for the past two months, and for the first three 
weeks of March the total domestic sales reached only 
10,900 tons. Whilst American trade remains in this 
lethargic state, it is unlikely that prices in the copper 
market will show much strength. Japanese purchases 
have been on a smaller scale than for some time, but 
Russia has been a large and persistent buyer. Buying 
on the part of German consumers has been restricted, 
and apparently the finance is not always readily available 
when parcels of copper are required. With prices at their 
present level, however, the metal cannot be considered 
dear, and this should ultimately lead to a broadening in 
the demand. The London standard market has been some- 
what irregular, but with the absence of any strength in the 
electrolytic department, it is unlikely that standard copper 
prices will improve. Fresh quantities of rough copper 
have reached this country from the Rhodesian mines, and 
have been put into warehouse.... Little interest has 
been shown in the tin market. The proposal for the 
establishment of a buffer pool continues to meet with a 
good deal of criticism. In other respects, the market has 
been featureless. Buyers in the United States and on the 
Continent have maintained an attitude of reserve. The 
statistics in this month’s issue of the International Tin 
Research and Development Council’s bulletin show a 
decrease in the world tin consumption in January to 
13,800 tons, compared with 16,800 tons in December. 
The only country which showed a marked increase in 
consumption in the first month of this year was Russia, 
which imported 2307 tons against 664 tons in January, 
1937. An outstanding feature of the statistics is that the 
apparent consumption in the United States fell from 8115 
tons to 4825 tons, and in Great Britain from 1935 tons to 
1016 tons. The bulletin attributes this decrease in the 
consumption of tin in January to the reduced activity in 
the consuming industries, and instances that the world 
production of tin-plate in that month was only 214,000 
tons against 323,000 tons in January, 1937, whilst the 
automobile production was 333,000 vehicles against 506,000 
in the corresponding month of last year. 


Lead and Spelter. 

Following the recent decided unprovement in 
the demand and in prices, the lead market suffered one of 
those sharp reverses to which it has been subject of 
late. At the beginning of this week, however, there 
was another recovery, but this was not attended by any 
buying of importance on the part of consumers. On the 
whole, the demand for this metal has been well main- 
tained, and it is anticipated that the speeding up of the 
rearmament programme will be reflected in larger require- 
ments of lead. The industrial demand is steady and the 
cable makers continue to take good tonnages. A sub- 
stantial quantity also is going into consumption in the 
manufacture of pipes and sheets. It is suggested that 
the troubles in Mexico may affect the supplies from 
that country, but so far the quantities available for the 
market have been ample. This possibility does not seem 
to have had any influence upon the market in this country, 
and consumers have shown no pronounced inclination 
to increase their forward commitments. The position 
in the United States does not materially change, and 
whilst there is a moderate demand for lead little impression 
seems to be made upon the stocks. As in copper, it is 
suggested that the consumers are living on their reserves, 
but this has been said for so long that it does not now 
carry much conviction. It seems probable that until 
there is a general improvement in the trading position 
of the United States the lead market there will not show 
much expansion.... Steady conditions continue to 
rule in the spelter market and there has been little change 
in prices. Consumers have taken moderate quantities, 
but, generally speaking, the market has been featureless. 
The failure of the demand from the galvanising industry 
to improve has been disappointing, the more so as the 
quantities passing into consumption in other industries 
of late have been barely maintained. The brass makers 
continue to take regular supplies, but in general the 
industrial request is below normal for this time of the 
year. The American producers apparently are some- 
what nervous regarding concessions which may be made 
as a result of the negotiations for Canadian-American 
and British-American trade treaties, and the Zine Institute 
in America has filed a protest at Washington against 
any reduction of the present import duties on slab zine. 
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Current Prices for Metals and Fuels. 





Makers’ official home trade price, per ton, delivered buyers’ stations. *Joists, Sections and Plates are subject to a rebate of 15s. to home users purchasing only 
from associated British Steelmakers. 





PIG IRON. STEEL (continued). 
Home. Export, *Home. tExport. 
Foundry home prices, exeept for Scotland, less rebate of 5 £ s. a. Si. aia 
(Did Teesside Area.) GLascow anv Disrricr— 
N.E. Coast— e's es. ad Angles ll O 6 10 12 «6 
Hematite Mixed Nos. 612 6 Tees... . 12 0 6 11 12 6 
No. 1 613 0 oy ¢ Joists = ik hl, 1012 6 
Cleveland— Channels :  gagh te, 1017 6 
Nowa , gw 6 26 Rounds, 3in. and up ll O 6 Ll .ks. 6 
No. 3G.MB. 5 9 0 6 0 0 - under 3in. 11 18 Of 1115 0 
No. 4 Foundry 510 0 519 0 Flats, 5in. and under 11 18 Ot 1115 0 
eee a ie tints Plates, jin. (basis) ll 8 0 1k O 0 
yin. 11 13 (0 ll 5 0 
MIDLANDS : 
“ - : fin 11 18 0 11 10 «20 
Staffs— (Delivered to Black Country Station.) 3; ee " 
North Staffs. Foundry 51lL 0 Uy, Ree te). Se. bi et - 
in ene n. yin. to and inel, 
» Forge vi 6 0 we 6 Ib. per sq. ft. (8-G.) 210 0 12 lo 0 
Basie oe Perera it Boiler Plates, jin. 118 0 12, 3.8 
Northampton on 7 ; : y 
Patil shah South Waters ARRA £ s.d £ s. d. 
Forge ; ‘ ; 5 5 6 Angles 11 0 6 10 12 6 
4 > 1, 
= Tees. 12 0 6 11 12 6 
Damyenite Joists ll 0 6 10 12 6 
- Fee ha Channels. ll 5 6 1017 6 
Forge... . A Rounds, 3in. and up 12 0 6 11 12 6 
ScoTLanD-— under 3in. 11 18 Of 1b 15 0 
Hematite, f.o.t. furnaces 6 13 0 Flats, 5in. and under 11 18 Ot 26 a6 
No. 1 Foundry, ditto 6 0 6 Plates, jin. (basis) 1110 6) ll 0 0 
No. 3 Foundry, ditto 5 18 0 frin. 1115 6 11 5 6 
Basic, d/d i is }in. 12 0 6 110 0 
_N.W. Coast— 6 13 0d/d Glasgow , fin... . - 12 5 6 1115 0 
Hematite Mixed Nos. 6 18 6 ,, Sheffield Un. jgin. to and incl. 
7 4 6 Birmingham 6 lb. persq. ft.(8-G)... 12 10 0... ... 13:..3,.8 
[RELAND—¥.0.Q.— BELFAST. Rest or IRELAND. 
MANUFACTURED IRON. £ Roe ¢ 
« Angles iY 2. 9 li 8 0 
Home. Export. T Ne Age 
Lancs anp Yorks— £ os. d. £ s. d. gue ee se ae gee 
5 Joists am SR : 1115 6 
Crown Bars 3 5 0 , 
Best Bars : veyhtt der. @ Channels.. 1110 6 : 11 13 0 
Rounds, 3in. and up 12 5 6 ; 12 8 O 
MIDLANDS— » under 3in. 10 16 of 10 16 0 
Crown Bars 13.5 0 Plates, jin. (basis) 1113 0° 4 1115 6 
Marked Bars (Staffs) 15 156 0 - fein. ... 111s 0 12 0 6 
No. 3 Quality yy s hin. 12 3 0 12 5 6 
No. 4 Quality iz 2 6 iin. 12210 0 1210 0 
ScoTLaND-— Un. jin. to jin. inel. 12 3 0 : 12 & 6 
Crown Bars 13 5 0 iz 5.0 t Rounds and Flats tested quality ; untested 9/~ less. 
Best... . 1315 0 13.15 0 
: OTHER STEEL MATERIALS. 
N.E. Coast- , 
Crown Bars i bi. 1B 5 0 Home. Export. 
‘ oY Sat Sheets. 5%, a. 7S 
Mast Bers i516. 0 a 9 11-G. to 12-G., d/d 1415 0... ...f0.b, 1310 0 
Double Best Bars ai: 6 (0 M48 of 13-G., d/d 16 2 6 f.o.b. 1310 0 
NORTHERN IRELAND AND FREE STaTE- 14-G. to 20-G., d/d 15 10 0 fob. 13.15 0 
Crown Bars, f.o.q... 13.17 6 21-G. to 24-G., d/d 1515 0 ..f.o.b, 14 0 0 
—— — 25-G. and 26-G., d/d 1610 0 fob. 1415 0 
STEEL. Irish Free State, £15 15s., f.0.q., four-ton lots. 
*Home Viti The above home trade sheet prices are for 4-ton lots and over ; 
; ; Jaz oun -ton lots, 7s. 6d. per ton extra ; and under 2-ton lots to 
LONDON AND THE SoutH— _ €£ s. d. a ae > non SP pigs ” ? 
Angles te er 10 12 6 10 cwt., £2 per ton extra. 
Tees... 12 3 0 11 12 6 Galvanised Corrugated Sheets, Basis 24-G. 
Joists ll 3 0 10 12 6 Home. Sumo 
Channels Pa. 1) 8 O 10 17 6 4-ton lots and up 18 10 0 
Rounds, 3in. and up 2 3 @ 1112 6 2-ton to 4-ton lots is 17 6 
under 3in 12 0 6% 1115 0 Under 2 tons 20 2 6 
Flats, under 5in. 12 0 6% 1115 0 Export ; India, £19 15s. c.i.f.; Irish Free State, £18 10s. 
Plates, in. (basis) 1113. «0 ll 0 0 f.o.q.; General, £16 15s. f.0.b., 24-G. basis. 
” is in. 11 18 0 il 5 0 | Tin-plates. 
* fin. i2 3 0 11 10 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/-. 
a jgin. We 06 1115 0 Tin-plate Bars, d/d Welsh Works, £7 15s. 
Un. jin. to and inel. Billets. 100-ton lots and over, 35 to 100 tons, 5/- extra: less 
6 lb, persq. ft. (8-G.)... 12 10 0 1210 0 than 35 tons, 10/—extra. 6. aot 
Boiler Plates, jin. 12 3 0 12 2 0 Soft (up to 0-25% C.), untested 717 6 
Norra-East Coast £iasd. £s. d ” ” ” tested Sdenr® 
Angles ll O 6 10 12 6 Basic (0-33% to 0-41% C.) $12 6 
Tees.. 2 0 6 1110 0 .» Medium (0-42 to 0-60% C.) 9 2 6 
Joists 11 0 6 1912 6 .» Hard (0-61% to0-85% C.) 9-12 6 
Channels | Niky a 1017 6 ” 1» {0°88% to 0-99% C.) 10 2 & 
Rounds, 3in. and up 12 0 6 Pb hen ” (over 0-99% C.) 10 12 6 
under 3in. 11 18 0+ 1115 0 Rails. Heavy, 500-ton lots, f.o.t. 10 2 6 
Plates, 2in. (basis) 11 8 0 11 0 0 » Light, f.o.t.... Oia; 
fsin. ... ll 13 0. li 5 0 
}in. 1118 0 11 10 0 
Get. Lee @ 115 0 FERRO ALLOYS. 
Un. in. to and inel. Tungsten Metal Powder 6/14 per Ib. (nominal) 
6 Ib. per sq. ft. (8-G.)... 12 10 0 12 10 0] Ferro Tungsten 6/— per lb. (nominal) 
Boiler Plates, in. 11 18 0 IZ 2 6 Per Ton. Per Unit. 
MIDLANDS, aND LEEDS AND DistRict— Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
£ s. d. £ s. d. ” » 6 p.c. to 8 p.c. . £24 0 0 7/6 
Angles ll 0 6 10 12 6 8 p.c. to 10 p.c. £24 0 0 7/6 
Tees 2-"Or'S fi F226 Max. 2 p.c. carbon . £36 0 0 11 /- 
Joists eS 10 12 6 * + » Ip.c.carbon ... £38 5 UO Ih; 
Channels Al 5 6G 10 17 6 0-50 p.c. carbon £41 0 0 12/- 
Rounds, 3in. and up 12. 0 6 1112 6 ie % » carbon-free 1 /— per Ib. 
~ under 3in. 11 18 v0} 11 15 0] Metallic Chromium ad . 2/5 per Ib. 
Flats, 5in. and under .. 11 18 07 11 15 0] Ferro Manganese (loose), 76 p.c. .. £18 15 0 home 
Plates, jin. (basis) 1110 6 11 0 0 », Silicon, 45 p.c. to 50 p.c. .. £12 0 Oscale 5/- p.u. 
frin. 1115 6 1 S0h) i) 5. cope: . £17 0 Oscale 6/~ p.u. 
tin 12 0 6 1110 0 .. Vanadium... .. 14/- per Ib. 
frin. 23 Ss 1115 0 : Molybdenum .. 4/9 per lb.; 5/- forward 
Un. *%im. to and incl. » Titanium (carbon-free) . 9d. per Ib. 
6 Ib. per sq. ft. (8-G.) 12 10 0 12 10 0] Nickel (per ton) .. £185 to £190 per ton 
Boiler Plates, jin. 2 0 6 12 2 6" Cobalt ... . 8/6 to 9/6 per Ib. 





T Export prices are for Empire Markets ; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, March 30th.) 


Coprrer 
Cash . 
Three Months 
Electrolytic ... i 
Best Selected Ingots, d/d Bir- 
mingham 
Sheets, Hot Rolled 


Tubes, Solid Drawn (basis) 
»  Brazed (basis) 
Brass— 


Ingots, 70/30, d/d Birmingham 


Tubes, Solid Drawn, 2/1 Alloy 
»  Brazed 

TIN 

Cash 

Three Months 
SPELTER- 

Cash 

Three Months 
Leap— 

Cash 

Three Months 


Aluminium Ingots (Brit.sh) 


£38 | 3toL38 2 6 
£38 6 3to £38 7 6 
42 0 Oto £43 0 0 
£42 15 0 
t73 0 0 
Homme. Export. 
124d. 12h. 
124d. 124d. 
£36 0 0 
Home. Export 
Li}d. 1i}d. 
L3}d 13}fd, 
£1738 YW VtoOsITS lO O 
£178 5 Oto £173 10 O 
£13 16 Sto £13 18 4 
£13 17 bto £13 I8 9 
£15 18 Yto £16 0 0 
£15 18 Yto £16 o 4 


£100 to £105 


FUELS. 


SCOTLAND 


LANARKSHIRE 
(f.0.b. Grangemouth) 
Navigation Unscreened 
Hamilton El! 
Splints 
AY RSHIRE— 


(f.0.b. Ports) —Steam 


FIreESHIRE— 
(f.0.b. Methil or Burntisland) 
Prime Steam 
Unscreened Navigation 


LOTHIANS 
(f.o.b. Leith) —Hartley Prime 


Secondary Steam 


ENGLAND. 


SoutH YORKSHIRE, HULL 
B.S.Y. Hards 
Steam Screened 
NORTHUMBERLAND, NEWCASTLE 
Blyth Best 
» Second 
» Best Smal! 
Unsereened 


DurHAM— 
Best Gas 
Foundry Coke 


SHEFFIELD— Inland. 
Best Hand-picked Branch 28/- to 29/6 
South Yorkshire 25/6 to 27/6 
Seconds 22/- to 24/ 

CarRpirrF— SOUTH WALES. 


Steam Coals : 
Best. Admiralty Large 
Best Seconds 
Best Dry Larg: 
Ordinaries 
Bunker Smalls 
Cargo Smalls 
Dry Nuts 
Foundry Cok: 
Furnace Cok: 
Patent Fue! 

SwaNsEA— 

Anthracite Coals’: 
Best Large 
Machine-made Cobbles 
Nuts 
Beaus 
Peas 
Rubbly Culm 

Steam Coals : 
Large Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 


Furnace Oil (0-950 gravity) 
Diesel Oi} 


Export 
19/- to 19/6 
19/6 


23 


Is 


22/6 to 23 
19/6 to 20 


19/~ to 20/ 
18/6 to 19 
18/- to 18/6 
18/— to 19/ 


Dad 


on) 


21/6 to 


29 to 35 


to te te te 
tr oe oh 


on 


3 to 19/ 
i- to 18/6 
3 to 30/ 
17/6 to 57/6 
32/6 to 35) 


1e2 @ 
= 


26/- 
38/- to 41/- 
41/- to 51/- 
40/- to 50/- 


33/- to 38/6 
26/- to 29/6 
15/- to 16/- 


20/— to 25/- 


Per Gallon 
33d 
44d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Workers’ Agitation. 


THE agreement between the C.G.T. and the 
employers’ confederation to work in harmony for a speed- 
ing up of production for national defence appeared to 
have removed difficulties in the way of a close collabora- 
tion, except for a stipulation that employers should be 
required to increase their plants with the object of taking 
on more men rather than of increasing the number of 
working hours. The carrying out of this stipulation 
obviously depended upon the extent to which the services 
of the unemployed could be utilised. Official figures 
show that there are about 413,000 persons out of work, 
which is not large considering that they include an 
important percentage of men whose age or physical 
disabilities limit their capacity for work, and the training 
centres for the unemployed have given very poor results 
so far as concerns the transforming of labourers and 
others into suitable mechanies. Nevertheless, the unions 
continue to affirm that they are able to supply all the 
skilled hands that may be needed for an increased produc- 
tion without its being necessary to work more hours. 
If they cannot substantiate this claim their plans to control 
the labour supply must be abandoned, which employers 
know to be inevitable. Meanwhile, additional hours are 
being worked at arsenals, and the organisation for 
emergency production appeared to be proceeding with 
some smoothness when the extremist control of the 
metallurgical workers’ union declared occupation strikes 
at several works and factories in and around Paris. 
The claims put forward were vague, apart from the inevit- 
able demand for an increase of wages, and the only 
certain thing about the claims was their political character. 
The international workers’ political doctrine blocks 
every chance of a successful solution of industrial pro- 
blems. It ignores the new compulsory arbitration law 
which was supposed to mark a new era of social peace 
and which requires that all collective disputes, whatever 
their character, shall be settled by the new arbitration 
machinery that provides for legal sanctions against parties 
refusing to accept awards. The agitation aims at fore- 
stallmg the Jabour charter by insisting that collective 
contracts now being renewed shall include an extension 
of labour privileges which employers, who adhere strictly 
to the law, cannot possibly accept. One of the demands 
is that syndicalist propaganda shall be authorised inside 
works and factories. Such propaganda is prohibited by 
existing collective contracts, as well as by the charter, 
which specify the professional character of shop delegates, 
who are not allowed to interfere with workshop discipline. 
The present trouble is limited to a relatively small section 
of workers, and must not be regarded as an indication 
of a possible widespread movement, particularly in view 
of a weakening of the extremist agitation and a growing 
resistance to it from unions not affiliated to the C.G.T. 


The Wages Sliding Scale. 

It may be a coincidence that the unexpected 
troubles in some engineering works in the Paris area 
followed upon an effervescence in the Nord, which began 
with a strike in the chemical industry in Marseilles two 
months ago. The strike was against an arbitration award 
suppressing the automatic sliding scale which had been 
in operation in that particular district for a number of 
years. , The conditions of the chemical industry differ 
from those of most other industrial branches, in the sense 
that the proportion of wages to costs is relatively low and 
the sliding scale would have little appreciable effect on 
selling prices. When the labour revolt broke out one of 
the leading chemical firms offered a sliding scale which 
the union leaders rejected because the spontaneity of 
the offer led them to suppose that there must be some 
concealed design behind it. In any case, the automatic 
sliding scale could not be continued when it became 
a national problem, and was found to be a danger to the 
national economy. Recently, the Marseilles strikers 
sought to provoke a sympathetic strike amongst workers 
in the chemical industry in the Nord, who took advantage 
of the oceasion to declare that the Government could not 
count upon them to accelerate production unless collective 
contracts included the automatic sliding scale. If this 
were not done the unions threatened to strike and occupy 
factories. They cannot reconcile themselves to a suppres- 
sion of the automatic sliding scale which is one of the 
planks of the labour programme, and under the new 
arbitration law they hoped to manceuvre the sliding scale 
in a manner to make it automatic by methods that would 
compel employers either to lay bare their business methods 
and finance or pay the higher wages demanded. The 
law may be lax in its wording, but when interpretation 
is given to it in accordance with the spirit of the law, the 
automatic element disappears. It is because of the 
uncertainty of this interpretation that unions take advan- 
tage of the national emergency to attempt to force 
employers to adopt the automatic sliding scale in collective 
contracts. 


The Metropolitan-Sceaux Line. 


The Paris Metropolitan Railway Company has 
prepared an artistic presentation book to commemorate 
the taking over at the beginning of this year of the elec- 
trified line to Sceaux, which, until then, had formed 
part of the Paris—Orleans system. Its early history is 
interesting as showing what was probably the first 
successful attempt to couple the wheels of coaches in 
a manner to allow of their automatically following the 
track of the first coach on sharp curves. The line was 
constructed and run by a company formed by the director 
of the Messageries Laffitte named Arnoux, who avoided the 
heavy cost incurred when building the line to Le Pecq 


through the necessity of using curves with a radius of 


not less than 875 yards, by pivoting the wheel axles at 
the centre with horizontal concentric chain wheels. Another 
device consisted of replacing the chains and concentric 
wheels by a parallelogram arrangement of bars. The 
Sceaux line, built with many sharp curves, was opened in 
1846, and the Arnoux rolling stock continued in use on a 
part of the railway down to 1891. By that time the whole 
of the line, with its abnormal gauge of 5-74ft., had been 
reconstructed. 





British Patent Specifications. 





When an t is ¢ icated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Offices 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2; 
1a. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


TRANSFORMERS AND CONVERTERS. 


479,863. June 9th, 1936.—Arc CONVERTERS, Siemens- 
Schuckertwerke Aktiengesellschaft, Berlin-Siemensstad t 
Germany. 


In this construction two main electrodes 1 and 2 have walls 3 
and 4 arranged between them, these walls directing the quench- 
ing gas stream and also equalising the electric field. The walls 
3 and 4 can, for example, be electrically connected either directly 
or indirectly through impedances, such as the condensers 
shown, to the electrodes | and 2 respectively. The nozzles for 
the quenching fluid consist of the simple apertures 5 and 6 in 
the walls 3 and 4. The quenching gas flows in the direction of 
the arrows 7, 8 between the walls and passes through the nozzles 
5, 6 in opposite directions towards the two main electrodes 
1 and 2. Ignition of the are directly between the electrodes 
1, 2 is effected, for example, by a conduit 9 provided in the 
electrode 2, through which a stream of mercury is intermittently 
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ejected towards the electrodes 1. Ignition takes place on the 
rising part of the alternating current half-wave. On the falling 
part of the wave, in the vicinity of the zero current passage, the 
are is quenched by the double flow of the quenching gas. At 
this instant there is the full or a considerable portion of the 
potential difference between the walls 3, 4 which, by their 
screening action, cause a substantially uniform field to be built 
up in the interruption gap. With this arrangement the blocking 
potential can be increased as the pressure of the quenching gas 
Soiueen the walls 3 and 4 is raised. With a suitably high 
pressure strong electric fields can be employed, having the 
advantage that, even with high potentials, the walls 3.and 4 
may be arranged at a comparatively small distance apart and 
thus short arcs can be The screening walls 3 and 4 can 
consist either wholly of metal or of insulating material provided 
with metal insets. Instead of connecting the metal insets con- 
ductively with the electrodes 1 and 2 they may be brought by 
capacitative charging to a mean potential.—February 9th, 1938. 


ELECTRICAL APPLIANCES. 


478,802. July 16th, 1937.—ExecrricaL CoNnpDENsERS, C. 
Lorenz Aktiengesellschaft, Lorenzweg 1, Berlin-Tempelhof, 
Germany. 

According to the invention, in a multiple condenser comprising 

a plurality of individual condensers enclosed within a common 

casing and in which each condenser is constituted by an indi- 

vidual plate and a plate common to all the condensers, a plurality 
of separate short conductive paths is provided between the com- 
mon plate and an earthed conductive plate. In the arrangement 

shown in the upper drawing the plate A is connected to casing B 

by a conductor ©. The casing B is earthed, as indicated at D. 

As a result the currents flowing to the condensers I, II, III have 

a path common to them, namely, the conductor C. In addition 

also the plate A constitutes current paths common to these 
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condensers. This is the case also if the conductor C is not joined 
to a lateral portion of the plate A, as shown, but to a centre 
portion thereof. All such common paths cause undesirable 
coupling effects to occur between the several circuits in which the 
cond s are included. In order to avoid such coupling effects 
the invention instead of using only one conductor or path C, 
provides for a plurality of current paths connecting the 
plate A to earth, the idea being to allocate a separate current path 
to each condenser I, II, III. In the lower drawing such 
separate paths are constituted by a plate E and contact tongues 
F of this plate which are arranged to interconnect the plate A 
and a plate G earthed as indicated at D. In the case represented 
plate A is a wall of the casing B. The tongues F are held in 
contact with the plates A and G by head screws, whose heads 
bear against insulating flanges H of the casing.—January 25th, 
1938. 








MACHINE TOOLS AND SHOP APPLIANCES. 


479,405. May 10th, 1937.—Makine Wire Nerina, E. Jager, 
sen., and E, Jiger, jun., Neustadt an der Orla, Germany, 
This is a machine for making square mesh wire netting, such 
as that used for reinforcing concrete, having welded joints at 
the intersections of the wires. The longitudinal wires A are fed 
through the machine from spools, while the transverse wires are 
—. by the reels B in the drum C. This drum, together 
with the drum D, is driven by the shaft E. On each drum there 
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is mounted a number of plungers F G, which are operated by 
the fixed scrolls on the cylinders H and J. The plungers are 
furnished with grippers, which, in the case of those on the right, 
push the transverse wires halfway across the mat to be made. 
Simultaneously the plunger grippers on the left advance and 
grip the end of the wire to draw it across the mat. The elec- 
trodes K L then close over the wires and a current is supplied to 
complete the welding operation.—February 4th, 1938. 


479,700. November 18th, 1936.—Screws anp Botts, O. E. 
Simmonds, Shell-Mex House, Strand, London; and 
Simmonds Development Corporation, Ltd., 18, Essex- 
street, Strand, London. 

The inventor puts forward this idea as a holding-down bolt 
for screwing into a blind hole which does not require a locknut 
to prevent it slacking back. The piece to be attached is first 
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drilled and threaded with a fairly large diameter A. Into this 
hole there is screwed a sleeve B, which is threaded internally to 
receive the bolt. The sleeve also carries a washer C of vulcanised 
fibre, which is a tight fit on the threads of the bolt. This washer 
is prevented from rotating by being closed into a recess in the 
top of the sleeve. The sleeve itself may be prevented from 
rotating when it is put in place by peening over the end of its 
thread.—February 10th, 1938. 


479,703. December 15th, 1936.—AsBRasivE WHEELS, The 
Norton Grinding Wheel Company, Ltd., Welwyn Garden 
City, Herts. 

The inventors recommend the use of diamond dust or bort 
for general abrasive purposes. Grinding wheels are made from a 
mixture of bonding material comprising about 60 per cent. of 
silicon and 40 per cent. of aluminium, into which there is mixed 
from 25 to 50 per cent. of bort, ranging in size from 80 to 
500 mesh. The mass is then put into the furnace illustrated. 
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The grinding wheel to be moulded is shown at A and is sur- 
rounded by a graphite sleeve B, in which there work two 
graphite plungers CC. The central bore of the wheel is deter- 
mined by the core D. The furnace is heated to a temperature 
of 1400 deg. Cent. by the electric resistance E, while the 
interior is supplied with an inert gas by the branch F. At the 
same time a pressure of from 600 Ib. to 3000 lb. per square inch 
is exerted on the wheel by the plungers C C.—February 10th, 
1938. 


METALLURGY. 


478,916. February 26th, 1937.—Tue Propuction oF METALLIC 
Surrace Layers, W. C. Heraeus Gesellschaft mit besch- 
rankter Haftung, Hanau-on-Main, Germany. 

This invention relates to the production of metallic surface 
layers on work materials and enables extremely valuable 
metallic surface layers to be produced in a simple manner 
Metals of the platinum group in the form of structures of large 
surface area per unit volume, for instance, strips, are heated in 
@ vacuum of at least 10-* mm. Hg., and the subliming metal 
is condensed on work materials arranged in the vicinity of these 
strips. The layers can be produced in various thicknesses. 
The new method is claimed to be extremely valuable in the 
manufacture of a wide variety of commodities, such as for the 
production of weatherproof mirrors, surface layers which are 
partly permeable to light, resistances of high loading capacity, 
and condensers. The method has proved particularly successful 
for the production of rhodium coatings. Apart from the great . 
uniformity and the outstanding resist to corrosion, the 
rhodium layers so obtained have a surprisingly high reflecting 
power and are distinguished by extraordinary strength ot 
adhesion to their support. As an example a rhodium sheet, 
several centimetres in length and several millimetres in width, is 
clamped between two water-cooled copper jaws and heated by 
direct electric heating to a temperature i 1400 deg. Cent. 
to 1850 deg. Cent. At a distance of 2-40 cm., for instance 
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8-10 em., is positioned a ground glass object which has been 
rendered entirely free from grease by the usual method. The 
device is enclosed in an air-tight vessel which is evacuated to 
10 mm. Hg. An extremely uniform, firmly adhering surface 
of rhodium is obtained on the glass, which is still further con- 
solidated by polishing. In accordance with the duration of the 
sublimation, this layer is partly permeable to light or forms a 
mirror of outstanding reflecting power.—January 27th, 1938. 


SHIPS AND BOATS. 


479,381. November 3rd, 1936.—Ponrtoons, Priestman Brothers, 
Ltd., Holderness Foundry, Hull; and S. J. Smith, 82, 
Ormonde-avenue, Hull. 

This invention is concerned with the pontoons that may be 
used to support an excavator working on the water. Should 
such a machine be used on a canal or river its progress may be 
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impeded by bridges. The inventor consequently makes the 
pontoon of a number of individual water-tight units, such as the 
one shown in the illustration. Each unit is provided with 
flanges, so that it may be bolted to its neighbour, and is made by 
the welding process from in. steel plate. No hint is given as 
to the limiting dimensions of each unit.—February 4th, 1938. 


FURNACES. 


480,034. November Sth, 1936.—Furt BuRNERS, Société 
d@’Exploitation des Fours et Procédés S.A.S. (S8.a.r.l.), Rue 
de Moulin Allard, Nanterre (Seine), France. 

The invention consists in a method of combustion control in 
furnaces or kilns fed with pulverised coal, wherein the mixture 
of pulverised coal and air is led through a single or common 
central opening which is varied in size by the adjustment of its 
external edge whilst maintaining its similarity of section and 
without altering the proportion of the combustible mixture. 


N°480,034 





On a support are secured spindles of suitable number (four in 
the example shown), on which are pivoted the ends of levers, on 
the other ends of which are pivoted cross pieces, each of which is 
pivoted at its free end on a spindle integral with a common 
support B in the form of a ring, supported in such a way as to be 
able to turn on the annular support. On one of the spindles is 
pivoted a control lever provided with an adjusting wheel which 
permits the position of the assembly to be varied from minimum 
section to maximum section of the orifice of the burner.— 
February 16th, 1938. 


MISCELLANEOUS. 


478,811. November 15th, 1937—A Process ror THE MaNv- 
FACTURE OF TEMPERED Guass, C. T. Pugh, 14a, Ferme 
Park Mansions, Ferme Park-road, Crouch End, London, 
N.8; and W. Ash, Kensington House, 30, Turnham Green- 
terrace, Chiswick, London, W.4. 

According to this invention, tempered glass is produced by 
heating sheet or plate glass until it is in a plastic condition, the 
plastic glass being immediately air-quenched under a low 
pressure at the jets not exceeding 2 lb. per square inch until the 
glass has hardened, whereupon the pressure at the air jets is 
increased as desired during the remainder of the quenching. It 
has been ascertained that once the glass has hardened under tht 
foregoing low-pressure air-quenching, it is by no means necessary 
to increase the air pressure at the jets to the usual level of 80 Ib. 
per square inch, but that on the contrary, the remainder of the 
quenching can be carried out using a considerably reduced 
pressure, which may even be as low as 3lb. per square inch 
throughout the remaining stage, without producing any deterio- 
ration of the properties of the glass thus treated. It is found that 
with an air pressure in the first or low-pressure stage of quenching 
approaching 2 lb. per square inch, a time at this pressure of 
about one second is all that is needed to harden the glass, where- 
upon the normal pressure is then turned on. If the air pressure 
in the first quenching stage be reduced to less than 1 lb. per 
square inch, ¢.e., 0-5 lb. or even 0-33 lb. per square inch, the 
time to achieve hardening is about four seconds. Glass thus 


produced will fracture upon impact into pieces of uniform shape 








and size, and does not show any iridescent rings. This glass, 
when examined by plane polarised light, is observed to be in a 
state of uniformly distributed strain.—January 25th, 1938. 


479,743. October 13th, 1937.—Fiurp SEALING 
Roratine SHarrs, George Angus and Co., Ltd., 
Westgate-road, Newcastle-on-Tyne. 

These rings are used to prevent the escape of oil from bearings 
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and are made of rubber-like polymerisation products. They are 
made in the several forms shown. A helical garter spring A is 
used to grip them on to the shaft with a running fit, while a 
steel ring B expands them into the casing and helps to stiffen 
the outer flange.—February 10th, 1938. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated, 


To-Day. 
Ex-SreMENS’ Men.-—Gatti’s Restaurant, 
William-street, W.C. Smoking concert. 7.30 p.m. 

Inst. oF ELECTRICAL ENGINEERS: METER AND INSTRUMENT 
Sectrion.—Savoy-place, W.C.2. ‘‘ Some Polarisation Phenomena 
in Magnetic Materials, with special reference to Nickel-[ron 
Alloys,” T. A. Ledward; ‘‘The Use of Auxiliary Current 
Transformers for Extending the Range of Metering Equipment,” 
G. F. Shotter. 7 p.m. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting. Discussion on ‘‘ Glass Silk as a Thermal 
Jnsulator.”” 6.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
Members’ social evening. 

Norru-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—Mining Inst., Newcastle-on-Tyne. Symposium on Propellers 

SaTuRDAY, APRIL 2ND. 

Royat Inst.—21, Albemarle-street, W.1. 
Problems of Industry,” Prof. W. L. Bragg. 3 p.m. 
Monpay To Turespay, APRIL 4TH TO 5TH. 

Inst. OF MECHANICAL ENGINEERS: INTERNAL COMBUSTION 
ENGINE Grovup.—Spring meeting in Derby. ‘‘ The Combustion 
Process in the Compression-ignition Engine,” J. W. Drinkwater 
and Prof. A. C. Egerton. 

Monpay, AprRIT. 47H. 
Surveyors’ Inst.—12, Great 


Assoc. oF King 


** Scientific 


CHARTERED George-street, 


S.W.1. ‘ The Basis of Map-making: The Survey of Control,” 
G. T. McCaw. 6.30 p.m. 
Inst. oF AUTOMOBILE ENGINEERS.—Technical College, 


Green-lane, Derby. ‘‘The Use of Light Alloys in Modern 
Design,’’ W. C. Deveraux. 7.30 p.m. 

Soc. or ENncIngeEers.—Burlington House, W. ‘ Structural 
Precautions and Shelter Protection in Air Raids,’’ Colonel W. 
Garforth. 6 p.m. 

Tuespay, ApRiL 5TH. 

Inst. oF AUTOMOBILE ENGINEERS.—Royal Soc. of Arts, John- 
street, W.C.2. ‘* Carburation,’”’ A. Taub. 7.45 p.m. 

Inst. or Crvit ENGINEERS.—Great George-street, West- 
minster, S.W.1. ‘‘ The Work of the Paint Research Laboratory 
of the London, Midland and Scottish Railway Company,” 
Frank Fancutt. 6 p.m. 

WEDNESDAY, APRIL 6TH, TO FRIDAY, APRIL 8TH. 

Inst. of Navat Arncuitects.—Royal Soc. of Arts, John-street, 
Adelphi, W.C.2. Annual meetings. 

WEDNESDAY, APRIL 6TH. 

Inst. or Civit ENGINEERS.—Great George-street, Wost- 

minster, S.W.1. Informal meeting. ‘‘ Sub-surface Investiga- 


tions by Electrical Methods,”’ introducer H. M. Gell. 6 p.m. 
BIRMINGHAM AND District Assoc.—At Wolverhampton. ‘ The 
Application of Plastics to Engineering,’”’ H. W. Rowell. 6 p.m. 


NEWCASTLE-UPON-TYNE AND District Assoc.—The North of 
England Institute of Mining and Mechanical Engineers, West- 
gate-road, Newcastle. ‘‘ The Engineering of the Government 
Trading Estate, Team Valley,” T. D. Watson. 7.30 p.m. 

Inst. or ExectricaL ENGINEERS: WIRELESS SECTION.— 
Savoy-place, W.C.2. ‘‘ Electrical Interference with Radio 
Reception,” A. J. Gill and 8. Whitehead. 6 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS : 
GRADUATE SeEction.—Bolbec Hall, Newcastle-on-Tyne. 
* Reheat,”’ H. Chilton. 7.15 p.m. 

THuRspDAy, APRIL 7TH. 

DigsEL ENGINE Users Assoc.—Caxton Hall, 8.W.1. Dis- 
cussion on a Bulletin in regard to the Development of the Diesel 
Engine during 1937. 4.45 p.m. 

Inst. or AUTOMOBILE ENGINEERS.—Technical College, Bath. 
** Carburation,”’ A. Taub. 7 p.m. 

Inst. oF ELectrrica ENGINEERS.—Savoy-place, W.C.2. 
** The Trend of Design of Electric Locomotives,” C. E. Fairburn. 
6 p.m. 

Inst. oF MECHANICAL ENGINEERS: YORKSHIRE BRANCH.— 
Hotel Metropole, Leeds. ‘‘ Roller Crushers,” G. Badger and 
W. T. Miller. 

Royat ArronavuticaL Soc.—lInst. Mechanical Engineers, 
Storey’s-gate, S.W.1. ‘“‘The Manipulation of the Boundary 
Layer,” Prof. E. G. Richardson. 6.30 p.m. 





Fripay, Apru. 8TH. 

EvecrricaL InpustTRIEs BENEVOLENT Assoc.—Savoy Hotel, 
W.C.2. Annual general meeting. 12 noon. 

Inst. or Crvin ENGINEERS: BrisToL aND District Assoc. 
Royal Hotel, College-green, Bristol. “The Severn Tunnel, its 
Care and Maintenance,” H. A. Alexander. 5 p.m. Porrs- 
MOUTH, SOUTHAMPTON AND Disrricr Assoc.—The University 
College, Southampton. Vernon-Harcourt Lecture on ‘“ Estuary 
Channels and Embankments,” Brysson Cunningham. 7.15 p.m. 


Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W. 1. 
Report of Sub-committee on Tungsten Carbide Tools. 6 p.m. 
Inst. or Sanrrary Enaineers.—Caxton Hall, 8.W.1. 


““ Small Sewage Disposal Works,” F.C. Temple. 6.30 p.m. 
Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
“Some Types of Surface Heat Exchanger Projections,” R. 
Sutcliffe. 7.30 p.m. 
Nortu-Easv Coast Inst. or ENGINEERS AND SHIPBUILDERS. 


Sunderland Technical College, Sunderland. ** Recent 
Progress on the Horizontal Vis-d-Vis Diesel Engine,” H. V. 
Senior. 7.30 p.m. 
SATURDAY, APRIL 9TH. 
FinsBuRY ‘TECHNICAL COLLEGE OLD STUDENTS’ Assoc 


Trocadero Restaurant, W.: Annual dinner. 7 p.m. 


Monpay, Aprit 11TH. 
Inst. or Crviz EnGtnEERS: NoRTHERN IRELAND Assoc.— 
Queen’s University, Belfast. Annual general meeting. ‘‘ Deep 
Well Water Supplies,” J. H. Thompson. 6.15 p.m. 


Turspay, Apri 127TH. 


[ILLUMINATING ENGINEERING Soc.-—Inst. of Mechanical 


Engineers, Storey’s-gate, S.W.1. ‘Luminescent Materials 
and their Application to Light Sources,” J. W. Ryde. 7 p.m. 
Inst. OF AUTOMOBILE ENGINEERS.—George Hotel, Luton. 


“ Carburation,” A. Taub. 7.30 p-m. 

Inst. oF Crvin ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—The North of England Institute of Mining 
and Mechanical Engineers, Westgate-road, Newcastle. ‘‘ Sea 
Outfall and Sewage Disintegrator Plant at Seaburn—Design and 
Construction,” Douglas Laws. 7.30 p.m. 


Inst. OF ENGINEERS AND SHIPBUILDERS IN ScoTLaAND.—39, 
Elmbank-crescent, Glasgow. ‘Ships’ Speed Meters,” H. 
Hoppe. 7.30 p.m. 

Inst. OF Marine ENGINEERS.—85, The Minories, E.C.3. 


‘* Materials for High-pressure Steam Conditions,” R. W. Bailey. 
6 p.m. 

Tuurspay, Aprit l4tH. 
BrrmMincHam LocaL Secrion.—James 
Annual general meeting. 
7 p.m. 


Anst. or METALS: 
Watt Memorial Inst., Birmingham. 
Chairman’s Address, W. F. Brazener. 


Taurspay, Apri 21st. 


Royat AERONAUTICAL Soc.—7, Albemarle-street, W.1. 
“ High Altitude Flying,” Prof. J. E. Younger. 
Fray, Aprit. 22np. 
INsT. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 


“The Control of Diesel Railears with particular reference to 
Transmissions,’ Major W. G. Wilson. 
Juntor Inst. oF ENGINEERS.—39, Victoria-street, 
** Bulk Transport of Oil,’? W. M. Hurrell. 7.30 p.m. 
Tvurspay, Aprit 267TH. 
James Watt 


8.W.1- 


Memorial 


Inst. OF AUTOMOBILE ENGINEERS. 
Inst., York House, Great Charles-street, Birmingham. 
‘National Influences on American Passenger Car Design. 


M. Olley. 7.30 p.m. 
WEDNESDAY, APRIL 27TH. 

Inst. or Locomotive ENGINEERS.—Inst. of Mechanical Engi- 
neers, Storey’s-gate, 8S.W.1. ‘* Electrification on the German 
State Railways,” Dr.-Ing. W. Wechmann. 6 p.m. 

Tuurspay, Arrin 28TH. 

Royat AgERoNAvTICAL Soc.—7, Albemarle-street, W.1. 
“Factors Controlling the Development of Electrical Ignition 
on Aero-engines,” Dr. G. E. Bairstow. 

Fripay, Aprit 297TH. 

INsT. OF MECHANICAL ENGINEERS : STEAM Grovup.—Storey’s- 
gate, S.W.1. Informal meeting. ‘* How to Use Steam Efficiently 
for Power and Process,” introduced by J. E. Belliss. 6.30 p.m, 


WEDNESDAY TO FRipay, May 47TH To 67TH. 


IRoN and Steet Inst.—Inst. of Civil Engineers, Great 
George-street, S.W.1. Annual meeting and Symposium on 


Steel-making. 10 a.m. each day. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Haroitp W. Secker and Mr. Harold Vernon have been 
appointed full directors of Thos. W. Ward, Ltd., Sheffield. 
Messrs. Joseph Staves, William Wood, H. Glover Faull, and 
C. Leslie Fry have been appointed local directors. 

Untrtoc Reacents Ltd., 10, Adelaide-street, Swansea, 
sewage sludge, water treatment, coal washing and _ slurr 
treatment specialists, have opened offices at 23, Leadenhall- 
street, London, E.C.3, under the management of Mr. Alfred 
Robertson, A.M.I.N.A., M.IM.E., to deal with all enquiries 
from London and South-Eastern Counties, 

Mr. F, Lonspa.e and Mr. E, A. Pitcher have been appointed 
joint managers of Fraser and Chalmers Engineering Works, 
Erith. Mr. Lonsdale joined Fraser and Chalmers, Ltd., in 
1909, and when the firm was absorbed by the G.E.C. in 1918 
he became sales manager. Mr. E. A. Pitcher joined Fraser and 
Chalmers, Ltd., in 1893, and in 1918 was appointed commercial 
manager. 

Tae Rr. Hon. Lorp KENILWORTH has been elected President 
of the Society of Motor Manufacturers and Traders, Ltd., for 
the second year in succession. Mr. J. Albert Thomson has been 
re-elected as Deputy President, and Mr. F. I. Connolly as 
Honorary Treasurer for the third year in succession. Mr. 
Benjamin King and Lieut.-Colonel Philip H. Johnson have 
been elected Vice-Presidents in succession to Mr. W. M. W 
Thomas and Mr. C. B. Nixon. 








CATALOGUES. 


Dorman, Lona anv Co., Ltd., Middlesbrough.—-A_ brochure 
dealing with welded steelwork. 

Apams-Hypravtics, Ltd., York.—A book, entitled ‘‘ Modern 
Ship Sanitation,” describing the firm’s system of automatically 
discharging ship sewage below the water line. 

F. Gitman (B.S.T.), Ltd., 195, High-street, Smethwick, 
Staffs.—A leaflet illustrating the wide range of rotary milling 
cutters of various shapes the firm make, particularly for us’ 
with portable flexible drive tools. 

Lincotn Exectric Company, Ltd., Welwyn Garden City, 
Herts.—A new publication, ‘‘ How to Change Over to Welded 
Design for Profits,’’ which has been produced with a view to 
assisting the application of electric welding to the design of 
machines and machine parts. 











Printed on thin paper for overseas circulation. 


Che Engineer 


LONDON, 


FRIDAY 


APRIL 8, 1938. 











PUBLIC NOTICES. 











HEATING, 


The Commissioners of 
His Majesty’ 72. ome. &c., are og 





pared to receive TE. RS before 11 a 

on Friday, 22nd April, 1938, for the 

TISTALLATION. of HEATING, HOT 
TER, and COLD WATER SER- 

VICES at ouse Telephone 

Exchange, Liverpool. 


Drawings, specification, a copy of the conditions 
and form of contract: bills of Gpantition and forms for 
; to may be obtained from Room 65D, Third Floor, 

.M, Office of Works, London, 8.W.1, on payment of 
Pound, (Cheques payable to the COMMIS- 
SIONERS, H.M. Office of Works.) The sums so paid 
will be returned to those perttnn who send in Tenders 





in conformity with the conditions. 4226 
HEATING. j é 
Phe Commissioners of 
His Majesty’s Works, &c., are pre- 
Ly elt to receive TENDERS _ before 
m. on Friday, 22nd April, 1938, for 
HEATING INSTA. pian at Head 
Insurance 





Drawings, specification, a copy of the 
conditions and form of contract, and forms for Tender 
may be obtained from Room 65D, Third Floor, H.M. 
Office of Works, London, 8.W.1, on payment of One 
Pound. (Cheques nae an Bay to thie COMMISSIONERS, 
H.M. Office of Works.) The sums so paid will be 
returned to those persons who send in Tenders in con- 
formity with the conditions. 4227 





NMERGENCY FIRE BRIGADE ORGANISATION. 
mn 


1e mmissioners of 


Works aes: Public pees, 
on behalf” of the Home Office, are about 
te TENDERS tor the SUPPLY of 
REINFORCED SUCTION HOSE and 
8 HOSE COUPLINGS (Round 


). 

Manufacturers who are interested should apply for 
the necessary particulars to the CONTROL of 
SUPPLIES > Aaa of Works, King Ch 
street, London, $.W.1 





AR 


22) 





HEATING, 


e Commissioners of 
His Majesty's Werte, &c., are pre- 

pa ared to receive ENDERS _ before 
a.m. on Friday, 2ond April, 1938, for 
HEATING INSTALLATION ‘at Letch- 
worth Ministry of Labour, Government 
Instructional Factory 
Drawings, specification, a copy of the conditions and 
form contract, bills of quantities, and forms for 
Tender may be obtained from Room 65D, Third Floor, 
H.M. Office of Works, London, 8.W.1, on payment of 
One Pound. (Cheques payable to the COMMIS- 
SIONERS, H.M. Office of Works.) The sums so paid 
will be returned to those persons who send in —— 
in conformity with the conditions. 


Ai Ministry. 


TRECTORATES OF SCIENTIFIC 
RESEARCH AN TECHNICAL 











lish boro Hau 

Rey, 675C.—SEVERAL POSTS. To assist in the 
design and testing of aircraft instruments and similar 
apparatus, both in the laboratory and in the air, and 
in the aretting of specifications. Candidates should 
have gi —— education, preferably to 
the standard of the B.Sc. Degree in ‘Engineering or 
Physics, or have had considerable practical labora- 
tory experience. Some drawing-office or workshops 
ergesietse is desirable. 

REF. 676C.—SEVERAL POSTS. For work in the 
wind tunnels and other sections of the Aerodynamics 
Department. Candidates should have either of the 
following qualifications :— 

A University Degree in Engineering or Mathe- 
matics or Physics. 

(6) Education to the standard of the Inter-B.Sc., 
and experience in the use and design of 
scientific apparatus. Good workshops expe- 
rience is essential. 

Rer. 702C.—SEVERAL POSTS. For structural 
strength and aerodynamic calculations in connection 
with airworthiness investigations. Candidates should 
have a good general education and a knowledge of pure 
and applied mathematics at least to rn standard of 
the Intermediate Examination for a B.Sc. age -_ 
preferably to that of the Final 
that of the Higher National Certificate in Mechanical 
Engineering. Training in structural engineering or 
physics would be an advantage. 

Rer. 740C.—ONE POST. To assist in the investi- 
gation of strength and stiffness of aircraft = 
and materials. Candidates a have general an 
technical education to the s 
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ir Ministry. 
DIRECTORATE OF 
iCAL DEVELO v" 
APPLICATIONS are INVITED for the 
undermentioned NTMENTS at 





Air Ministry Headquarters, London, for 

—— and General Work in connection with 
es under a ae in Service. 

ASSISTANTS I (Reference B.1 

should have had Seohatent education to 





tandard of Pie 
B. -Be.. and preferably to that ‘ol of Final BSc. Degree. \ ir Ministry. 
A ge nowledge of mechan: and mathematics as « 
applied to apnesne Se and the ability to DIRECTORATE OF TECHNICAL 
Tee uwees  ee APPLICATIONS are INVITED for 
Candidates for posts 675C and 676C should be APPOINTMENT as ASSISTANT II at 
physically fit for flying and willing to fly as Air Ministry Headquarters, London, for 
observers. work relating to the preparation of 
Salary scale, £130 a year (at age 19) by £12. a year schedules of tolerances and allowances for repair and 
to £310 (£180-£10-£260 women). “There is an ~ Candidates “ubpeld have had) general is 
bar at £214 (£200 for women). Suitable candidates (t souls Pang osetia iponting 


may be given a starting salary of £214 men (£200 
women), and in exceptional cases a salary above this 
may be offered. 
Promotion to Assistant, Grade II (men, £315 to 
85; women, £265 to £315), and Assistant, Grade I 
(men, £400-£515 ; women, £315-£400), ae governed by 





on graduate standard, with experience of modern 
internal combustion engine ene methods 
and a knowledge of the materials and processes 

in the manufacture of ous. Knowledge of ‘the 
application of limits and 
ture and some experience of the waxing of per- 








merit as and when vacancies arise. 
will be non-pensionable, but entrants will be eligible 
for consideration for appointment to pensionable 
posts in the — of vacancies arising on the perma- 
nent establishmen 

Applications should be made on a form to be 
obtained (quoting | pane ropriate reference number) 
from the CHIEF ERINTENDENT, Royal > 
craft Eetablishenent, Bonth Farnborough, Hants, 
whom it ee be returned not later’ than and 


April, 
A® Ministry. 
IRECTORATE OF 
TECHNIOAL, DEVELOPMENT. 
WOMEN TRACERS REQUIRED at 
the Royal Aircraft Establishment, South 
Farnborough, Hants. Candidates should 
have had experience of Tracing in an 
Engineering Works. 
mencing salary up to 55s. a week, according to 
qualifications and experience. 
Applications should be made on a form to be 
obtained, Ca “ ou —_ the CHIEF 
RINT Th iy reraft Establishment, 
South Farnborough, Hants 4225 











TO ADVERTISERS UNDER BOX BoM 
SITUATIONS OPEN eo 
For the Seneee of applicants, the Proprietors are 


missible allowances and the manufacturing tolerances 
for repair and maintenance purposes is necessary. 
erence will be given to candidates familiar with 
the approved schedules and methods of repair and 
overhaul of aero-engines. 

Salary scale £315-£12-£385 a year. 

Promotion to the higher grade of Assistant I 
(£400-£18-£515 a year) is governed by merit as and 
when vacancies arise. t the present time oppor- 
tunities also exiat for Assistants II to qualify for 

to T | Officer (£275-£580 a year). 





Application should aan ed on a 


form to_be 
obtained, quoting from the SECRE- 
‘ARY, Ministry | ‘s. 2. Ha, Adastral House, 
Kingsway, London, .2, to whom it should be 
returned not later than the 22nd April, 1938. 4235 





AP Mery, 
IRECTORATE OF 
SCLE. ENTLPIC RESEARCH 
APPLICATIONS are INVITED for 
POSTS as DRAUGHTSMEN, Grade I, 
at Air Ministry Station near Felixstowe, 
Suffolk. Applicants should have experi- 
ence at the Design of Radio Transmitting and Receiv- 
from dardised parts. A knowledge 
of Workshop Practice = desirable. 
. according to experience. 
Apply _ by letter. auoting reference No. C23, to the 








prepared to brief ovtices that mye are | SUPERINTEND 
filled, upon receipt of notifications from the Adver- | Bawdsey Manor, BAT ae "sume Shei can 
tisers. These notices (limited to -~ had will be free | education, perience. Closing date “for 


and co-operation is asked 





of charge, 


training, and ex: 
receipt of application is 25nd April, 1938. 4230 





the" standard of an Engineering Degree, works experi- 
ence and several years’ experience in Aircraft Design, 
Construction, and Development Work. 


Salary scale: £400-£18-£515 a year (men). 
£315-£12-£400 5 year (women). 
ASSISTAN Reference 


TS Of ( 15). 

Candidates should have had good technical educa- 
tion with Drawing-office and Works Experience, pre- 
ferably in an Aeroplane Works. 

Salary scale: £315-£12-£385 a year (men). 

£265-£12-£315 a year (women). 


governed by as when vacancies arise. At 
the present time opportunities also exist for 
Assistants II to qualify for promotion to Technical 
Officers (£ £580" men, £275-£464 women). 


275- 

Application for these posts should be made on a 
form to be obtained, quoting the appropriate reference 
from the SECRETARY, Air Ministry (S.2.d.) 
Adastral House, Kingsway, W.C.2, to whom it should 
be returned not later than the 22nd ‘Rpril 1938. feos 


A= Ministry. 


ECTORAT 
ARMAMENT DEVELOPMENT 
APPLICATIONS are INVITED for 
APPOINTMENT as SENIOR TECH- 
eal OFFICER at Air Ministry 
. London, to Take Charge 
of ‘a Section dealing with the Design of Anti-aircraft 
towed Targets, Bullet Ballistics and Penetration. 
Candidates should poss in Engineering 
or Physics, and a knowledge. of Armament Manufac- 
ture is desirable. Practical Flying Experience, par- 
ticularly as an Air Gunner, would be an additional 


qualidcation. 

Salary scale, £680-£25-£800 a y 

Application” ae be made 0 on a form to be 
obtained, quoting reference B618, from the SECRE- 
TARY, Air Ministry, 8.2.(d), Adastral House, 
ore way, W.C.2, to whom it should be eccmae - 
later than the 22nd April, 1988. 











PUBLIC NOTICES. 
A* Ministry. 
nomen mores OF 


APPLICATIONS ae INVI 
APPOINTMENTS ASS. 
at Air Ministry Headquarters. London, 





and nog Rang contractors’ works, to Supervise and 
Operate the Design Approval and Modification Pro- 
cedure fo: i or A ries, and to 


ical) Degree 

Institution Graduate Standard, and at least two yous’ 
experience Modern Man ufacturing Methods in 
connection with Internal Combustion Engines or 
Accessories. Experience in the Technical Develop- 
— of Engines <. Leena, including Bench and 

es Tasting and Performance Analysis and a know- 
lege of De og Design _. hen ate Practice, 


‘olerances for Inter- 
changeability an Repair and the 
Suitability of Modern Materi 





Maintenance, 

als for the particular 
Design Requirements of ——— Comets Engine 
Construction is 1 be given to 
candidates whose ex “ience relates ag gine eg 
Hp oie or Engine-driven Accessories used in 


Salary scale, £315-£12-£385 a year. 
Promotion the her grade of Assistant I 
(£400-£18-£515 a year) is governed by merit as and 
when vacancies arise. At the present time oppor- 
peewee also exist for a ff to qualify for 
to Ti 1 Officers (£275-£580 a year). 
" Application should be pony on a form to _ be 
obtained, quoting reference B.16, from the SECRE- 
TARY, Air Ministry, 8.2 (d), Adastral House, 
Kingsway, W.C.2, to whom it should be returned not 
later than the 22nd April, 1938. 4233 











(Crown Agents for the 
ULONIES. 
COLONIAL GOVERNMENT 
APPOINTMENTS. 
oda ange: 2 from qualified candi- 
oo INVITED for the following 


OSTS 7 

M/5518. —ABSISTANT QUANTITY SURVEYOR 
REQUIRED for the Malayan Fublic Works Service for 
three years, with possible permanency. Salary 
500 dollars a month, rising by annual increments of 
25 dollars a month to 800 dollars a month. (The 
Government rate of exchange is now 4d. to the 
A children’ 8 allowance is payable to married 
with Free and, if married, 
for wife and not ‘our — 
Liberal leave on full salary. Candidates, aged 23. 
must have served po to a firm of Geanee 
Surveyors and have passed the examination of the 
Surveyors’ Institute in ‘‘ Quantities,’’ and hold the 
Diploma of P.A.8.1., and have been solely employed 
in the profession of Quantity Surveying with approved 

ms of Quantity Surveyors. 

M/5765.—ASSISTANT ENGINEER REQUIRED for 
the a and Irrigation Department, Malaya for 
three with possible permanency. Salary 
if dollars. ‘a month, rising by annual increments 
of 25 — o month 4 800 dollars a i. (The 
Governmen te of exchange is now 2s. 4d. to the 
dollar.) ry * children’ 8 allowance is payable to married 
officers with children. Free p and, if married, 
for wife and family not eemans + Ly eny biberai 
leave on full salary. Candidates, aged 2 it be 
Corporate Members of the iustitution of Givi i engineers 
or hold an E Degree nting 
exemption from Sections A and B of the 4 M. M.LC.E. 

£xamination, and have had at least 2 years’ experi- 
ence in the Design and Fomaenaen of Working Draw- 
ings for Hydro-electric ogee. preferably in a 
Consulting Civil Engineer’s O: 

M/5752.— EXECUTIVE ENGINEER REQUIRED 
by the Government of Nigeria for the Public Works 
Department for two tours of 12 to 24 months each 
with possibl Salary £475 a year for 
two years, then £500-£25-£600-£30-£840 a year, and 
then, subject to promotion to 4 ey by annual 
increments of £40 to £1000 a year. passages and 
. and liveral leave on full aches. Candidates, 
age 23-35, must hold a University Degree in Civil 

neeri id Sections A and B of the 
Examination, or have obtained the 
Associateship in Civil Engineering of the City and 
Guilds Institute, and should have had practical 
experience of Engineering Works. 

Apply at once by letter, stating age, whether 
married or single, and full ‘particulars of qualifica- 
tions and experience, and mentioning this paper, to 
the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W.1, quoting the ce 








hila 








referen 
number against the Phinne Ee, for which application 
is made. 4261 





PUBLIC NOTICES (continued) 
Pages 2 and 4. 


SITUATIONS OPEN, Page 4. 
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Annual Subscription Rat2s 
(including postal charges). 


Le prix de l’abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
d’origine au cours du change au moment de la 
commande. 

Die Bezugsgebiihren sind zahlbar in Pfund- 
sterling oder in der Landeswaéhrung des 
Bestellers, umgerechnet zum Kurse des Tages 
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MONTREAL : jamin News Com- 


East 
Toronto: Gordon and_ Gotch, 
Ltd., 253, Queen-street West 
CoLomBO: Wijayartna and Co. 
_— Kone: Kelly and Walsh, 


SHANGHAI: Kelly and Walsh, Ltd. 
Teknisk Presse Bureau, Our?gade 
34 Py oti 


> , 
Maghrabi 


FINLAND .. Hgusinevors: Akademiska Bok- 
handeln, Alexandersgatan, 7 
Pagis: Boyveau : “ete Rue 
P — Line Berger-Leverault, 
‘ARIS : -Lev 
=. Bd. 5t. 
~ ‘ARIS : Brentano’s, 37, Av. de 


Paris: Dunod, 92, Rue Bonaparte 
Paris: W. H. Smith and Son, 248, 


Pie de Rivoli 
Buchhandl 
. Hen 


CEYLON 
CHINA 


DENMARK 


EGYPT 


FRANCE ... 


eee 


wo 
BN hechak 


BERLIN, 
Hi 


GERMANY 


N.W.40: 


HOLLAND 


BoMBaY : Thacker and Co., Ltd. 
CaLcuTta : Thacker, Spink and Co. 
MILAN : Ulrico Hoepli 

Roms: Maglioni and Strini, 307, 


Corso 
Rome: Fratelli Treves, Corso 
Umberto 1, 174 
Rome: F 


INDIA 
ITALY 


JAPAN... 
NEW ZEALAN D AUCKLAND 


Tombs, Ltd. 
Gordon & Gotch (A’sia), Ltd., Wel- 
lingto’ ckland, and Christ- | 1 


m, Au 
Napier: J. Wilson Craig and Co. 
RUSSIA LENINGRAD : Woledenko Ban 
Vo! 


Moscow : Kuznetski Most 1 
STRAITS SETTLEMENTS—Sineapore: Kelly and 
Walsh, Ltd. 


SWEDEN STOCKHOLM : We Ds 
Journal- =xpediion, a 1 
STOCKHOLM : B CG. Fritzes 


Kungl., Htoftokhandel, Freds- 
tan, 2 


Rosa Leibowicz, 4, 
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SWITZERLAND ZurRIcH: 
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UNITED STATES International News Co., 
OF AMERICA Varick-street, New York, Nn Y 
and all Branches 
Entered as second-class matter at the Post 
Office, New York, N.Y., December 12th, 
1896, under the Act of March $rd, 1879 
(Section 397, P.L. & R.). 
*.* READING CASES, to hold two copies of THE 
“ENGINEER, cloth sides and leather backs, can now be 
supplied at 48. 9s. each, 5s. 3d. post free. " 





‘*THE METALLURGIST.”’ 


This Suppo which deals with the Science and 
Practice of both ferrous and non-ferrous, is 
published free with th the last issue of Tus ENGINSER 
each alternate month. Next due, April 29th. 


ADVERTISEMENTS. 


The charges for Classified Advertisements is l/- per 

line up to one inch—minimum char, =; those ooeupy- 

— one inch or more at the r+ of inch. Orders 
ust be accompanied by a remittance. The rates tor 

Displayed Advertisements will be forwarded on — 

tion. Classified Advertisements cannot 

anless delivered before TWO o’clock on Wednesday 


afternoon. 

Letters relating to the Advertisement and the Publishing 
Department of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 

Editor of THR ENGINRER. 


THE ENGINEER DIRECTORY. 


This Directory, which is published in the interests 
of advertisers in THE ENGINEER, may be obtained 
tree of charge on application to the Publisher. 





‘ostal Address, Strand, London, W.C.2. 
Teleg. jor ** Engi 


News 
seeten,”” Tal Central beh (10 lines), 





PUBLIC NOTICES. 


PUBLIC NOTICES. 


PUBLIC NOTICES. 





ir Ministry. 
DIRECTOR RATE OF 
TECHNICAL DEVELOPMENT. 

APPLICATIONS a pre INVITED for 
APPOINTMENT ASSISTANT U 
for duty in the Bnsing Section of Air 
Ministry Headquarters, London 
giSeepenten should possess the following ‘qualifica- 

ons :— 

yeneral Engineering Training (technical and prac- 
tical) to Degree or Institution Graduate Standard, 
and at least two years’ experience of Modern Manu- 
facturing Methods in connection with Internal Com- 
bustion Engines. 

Experience of Development Work with Engines 
and their Accessories, including Variable Pitch Air- 
screws, Testing, and Performance Analysis. 

Knowledge of Detail Designs and Drawing-office 
Practice, including the Application of Tolerances for 
In ility and Repair Maintenance, and also 
of the Suitability of Modern Materials for the par- 
ticular Design Requirements of Internal Combustion 
Engine Construction. 

Preference will be given to candidates whose experi- 
ence relates to Aero-engine (Supercharging) or Variable 
Pitch Airscrews. 

Salary scale, £315-£12-£385 a year. 

Promotion to the higher grade of Assistant I 
(£400-£18-£515 a year) is governed by merit as and 
when vacancies arise. At the present time oppor- 
tunities also exist for Assistants [1 to qualify for 
Promotion to Technical Officer (£275-£580 a year). 

Application should be made on a form to_be 
obtained, quoting reference B23, from the SECRE« 
TARY, Air oe (3.2.4), Adastral House, Kings- 
way, W.C.2, to whom it shone be returned not later 
than the Sond April, 1938 4234 





ENGINEERING 
- EXHIBITION 


GREYFRIARS HALL, 


CARDIFF 
16th November to 
26th November, 1938 


THE SEVENTEENTH fn baby 9 ENGINEERING 
EXHIBITION (under the auspices of The South Wales 
Institute of i ‘will be held in 


GREYFRIARS HALL, CARDIFF, 
opening on 
WEDNESDAY, 16th NOVEMBER, 
and closing on 
SATURDAY, 26th NOVEMBER, 1938 
APPLICATIONS FOR SPACE ARE INVITED 


Copies of Ground Plan, Application for Space Form and 
full particulars regarding the Exhibition may be 
obtained on application to: 
MARTIN PRICE, Sec 
THE SOUTH WALES INSTITUTE 
OF ENGIN. 


4082 PARK PLACE, “CARDIFF, 








[epartment of Scien- 


TIFIC AND INDUSTRIAL 


RESEARCH. 

UNIOR SCIENTIFIC OFFICERS 
REQUIRED at the Building Research 
Station, Garston, near Watford, Herts, 
and the Road Research Laboratory. 
Harmondsworth, West Drayton, Middlesex. __Candi- 
dates should possess qualifications as follows 

Good Honours Degree or equivalent qualification 
in Physics, or in Chemistry with a knowledge of 
Physics, and some Research Experience (2 or 3 
vacancies); or good Honours Degree or equivalent 
qualitication in Engineering with some Workshop or 
other Engineering ‘Training, and preferably some 
Research Experience (1 or 2 vacancies). 

Salary scale, £275 by annual increments of £18 to 
£347 for men, and £275 by £12 to £320 for women, 
with provision under the Federated Superannuation 
System for Universities after two years’ service. 
The salary scale for the Grade of Scientific Officer, 
promotion to which is by merit, is for men £400-£18- 
£454-£25-£580 (efficiency bar)- $25. £680, and ao women 
£320-£12-£356-£18-£464 (efficiency bar)-£18-£550 

Appliction must made not later than 19th Aa. 
1938, on a form to be obtained on request (by pos 
card, quoting reference J 38/3), from the ES STAB. 





LISHMENT OFFICER, Department of Scientific and 
a, ep eae ‘16, 
minster, 


Old Queen-street, West- 
4153 





[Department of Scien- 
TIFIC AND INDUSTRIAL 
RESEARCH 


JUNIOR SCIENTIFIC OFFICERS are 
REQUIRED at the National Physical 
Laboratory, Teddington, Middlesex, for 
service in the Metrology Department. 
Candidates should have a good Honours Degree in 
Engineering or equivalent qualification, together 
with Mechanical Workshop Experience. Salary scale 
£275 by annual increments of £18 to £347 for men, 
and £275 by £12 to £320 for women, with provision 
under the Federated Superannuation System for 
Universities after two years’ service. Entry will not 
necessarily be at the minimum of the scale in the case 
of candidates with exceptional experience. The 
salary scale for the Grade of Scientific Officer, pro- 
motion to which is by merit, is for men £400-18-£464- 
25-£580 (efficiency bar) 25-£680, and for women £320-12- 
£356-18-£464 (efficiency bar)-18-£550. 

Application should be made not later than 
we gan akl ye April, 1938, on a form to be obtained 
on requ (by postcard), from _ the DIRECTOR, The 
National | Physical Laboratory, Teddington, Middlesex. 

4154 


Royal, Indian hadly 
SERVICE CORPS 
(MECHANICAL TRANSPORT). 
APPOINTMENT OF BRITISH 
OFFICERS TO THE TECHNICAL 
LIST WITH PERMANENT 
REGULAR COMMISSIONS. 

The Secretary of State for India invites APPLICA- 
TIONS for ELEVEN APPOINTMENTS as TECH- 
NICAL OFFICERS with Regular Commissions in the 
Royal Indian Army Service Corps. ‘These appoint- 
a = pensionable, and carry pay at Rs. 755 to 

pty mensem for — officers and Rs. 613 
to Re 1900 for unmarried o 
Appointments will be esas froia either— 
(a) University candidates, or 


didates. 
CANDIDATES must have attained 
4 age of 2 _ not a the age of 24 on July 
1938. shoul a University in 
MECHANICAL: ENGINE fERING. or be taking their 
final examination in og 1938, and they will be 
eligible for antedates of 14 to 3 years’ seniority. 

DIRECT ENTRY CANDIDATES must have attained 
the age of 25 and not attained the age of 32 years on 
Sely is lst, 1938. They must have passed the examina- 
tion for Membership of either the Institution of Auto- 
mobile Engineers or the 9 of Mechauical 
Engineers, or be in possession of a Degree or Diploma 
which is accepted by either Instituti 
from the examination for 
They must also have served a regular apprenticeship 
of not less than three years in various departments 
of an approved engineering firm and should, in addi- 
tion, have had not less than two years’ subsequent 
experience with an undertaking of repute. They will 
receive antedates of five years’ seniority. 

All candidates must be British subjects of pure 
European de-vent and hey sons of — subjects. 

The appoiutments will e recommenda- 
tion of a Selection Committee, which will meet at the 
India Office about the middle of July next, and no 
candidate can be considered who is not in a position 
nally = the Committee. The 


uired to sail y~ India 
— hee tyne 1938. 
tending candidates should aor to the UNDER- 
suChETARY — STATE, Military 
India Office, Whitehall, London, S.W.1, for forms of 
application and for further information. 
should be marked ‘‘ M.T. Recruitment.’’ Completed 
application forms must reach the above address by 
July ist, 1938. __ 
University ca must, have 
before an interview Board at ta Universities to be ‘ala 
about June Ist. 
India Ortfice, : 
March, 1938. 4033 


Jar Department. 
MECHANICAL DRAUGHTSMEN 
REQUIRED. Pay up to £5 5s. a week, 
according to ee ioe and experi- 


ence. men gery age, | 
P: 7 to higher Fn 
governed by merit as v 


acancies 

Present posts are non-pensionable, but a suitably 
qualified entrant will be eligible for | consideration for 
appointment to the t, should 
vacancies arise. In any case ot ee ya will 
probably last for at least two to three y 

Candidates should possess the Higher “National 
Certificate (Mechanical Engineering) or equivalent 
qualification, and should have had Workshop Experi- 
ence and Drawing-otfice Experience, preferably in the 
Preparation of Designs and Working Drawings of any 
of the following :— 

Gun Carriages and TTR 














A iat, Ww, hh hi 





Dp. 


























and Arm pte owe Fighting Vehicles. 
Commercial Vehicle Chassis or Trailers. 

Small Intricate Mechanical Mec! 

Jigs and ‘Lools. 

Application forms obtainable by posteard 
CHIEF SUPERINTENDENT OF ORDNANCE Fac. 
oe (Advt, No, 209), Royal Arsenal, —— 





Northampton Polytechnic. 
IN sr. JoHN STREET. LONDON, E.C.1 
APPLICATIONS are INVITED. for’ the POST. ot 
HAD of the CIVIL and MECHANICAL ENGINEER. 
ING DEPARTMENT 
alary Scale: £730 by annual increments of £25 to 


Particulars of the appointment and application 
forms will be forwenied on — Applications, 
which should mpanied copies of 3 testi- 
noah. should we submitted ‘mas later than 25th 

pr 

The candidate appointed will be Fae to enter 
upon his. duties on Ist a 193 

LAWS, M.A., M.Sc., 

4158 Princ a 





BRADFORD EDUCATION COMMITTEE. 


TECHNICAL COLLEGE, 
BRADFORD. 


Full-time Day Courses are arranged to meet 
the needs of students wishing to present 
themselves for the Degree Examinations of 
the University of London in 

MECHANICAL ENGINEERING 
CIVIL ENGINEERING 
ELECTRICAL ENGINEERING 

Further particulars and prospectuses may 
be obtained on application to the 
PRINCIPAL, Technical College, Bradford. 

9680 





Bexeal-Nagpur Railway Com- 
PANY, LIMITED 
The Directors are prepared to receive TENDERS 


for : 
. 1000 CHILLED CAST IRON WHEELS. 
Specification and form of Tender can be obtained at 
the Company’s Offices, 132, Gresham House, Old 
Broad-street, London, E.C.2, on or after 4th April, 
1 


A fee of 10s. will be charged for each copy of the 
specification, which is NOT returnable. 

Tenders must be submitted not later than Noon on 
Thursday, 2ist April, 1938. 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order. 

By Order aS Board, 


. WYNNE, 
4216 Managing Director. 





(Jounty Borough of Walsall. 
WALSALL AERODKUME, NEW HANGAR 
TRUC URAL STEELWORK. 

TENDERS are INVITED from Contractors experi- 
enced _in Structural Steelwork for the SUPPLY, 
DELIVERY, ERECTION, and PAINTING of the 
CONSTRUCTIONAL STEELW ta and CONCRETE 
FOUNDATIONS for a new HANGAR, 190ft. by 150ft. 
by 40ft. high. 

The drawings may be ome and a copy of the general 
conditions, specification of quantities and fourm 
of Tender may be obtained ak a aww office of the Con- 
sulting Engineer, A. Procer, M.Sc., Swan 
Buildings, 113, Be eae Birmingham, 3, on 
or after Monday, 11 April, 1938, on deposit of £3 3s., 
which sum will be refunded provided that a bona 
fide Tender has Gn received and not subsequently 


withdrawn. 

The tenderer will be required to enter 
into a surety yl, due performance of the contract 
equal to 10 per of the contract amount. 

Tenders must ote enclosed in a sealed envelope, 
endorsed ‘‘ Tender for Steelwork—New Hangar,” 
and delivered to the Town Clerk, Council House, 


Walsall. 

No Tender received after Saturday, 23rd April, 
1938, or other than in a properly sealed and 
endorsed envelope will be considered. 

The Corporation does not bind itself to t the 
lowest or any Tender and will not accept the Tender 
of any firm or person paying their workmen less than 
the standard rates of wages current in the district or 
who are not on the King’s National Roll. 

M. E. HABERSHON, 
Borough Engineer and Surveyor. 
Council House, 
Walsall, 
4th April, 1938. 4238 





Fissex County Council. 


BROOMFIELD COURT SANATORIUM, NEAR 
CHELMSFORD, 


ENGINEERING PLANT. 
The Public Health and Housing Comm 
pared to receive separate TENDEKS for ENGINERE. 
ING PLANT at Black cag Sanatorium, now in 
course of erection, as follow: 
= No. 1. * “Boller-house and Pump-house 
Plan 
snceme No. 2.—Heating and Hot was Services 
in Buildings and Mains in Subway: 
aaa yal be = between the hours ‘of 10 a.m. 
(exce on Saturdays) on and after 
iionaay, Ptith Sori, at the office of the undersigned 
House, Finsbury-square, E.C.2, or on 
on the site at 


licati to roy) Clerk of Works 
app Id Broomfield, near 


Broomfield Court Sanatorium, 
Chelmsford. 


Sa den) 


ity of Bradford. 


TT SEWAGE DISPOSAL WORKS 
sLupGk FILTER PRESSES.—CONTRACT No. 54. 

The Comporation are prepared to receive TENDERS 

Hd A SUPPLY, DELIVERY, and ERECTION of 
LUDGE FILTER PRESSES at their Esholt 
eo Disposal Works. 

Further particulars and copy of the speciticatio, 
may be obtained at the office of Mr. Howard Wontne; 
Smith, Sewage Works Engineer, Esholt Hall, i¢.; 
Shipley (station, Apperley Bridge and Rawdon. 
L.M.S.), on payment of the sum of £2 28., which wijj 
be refunded on receipt of a bona fide ‘Tender 

The contract will be let subject to the Fair Con- 
tracts Clauses of the Corporation, which may be se¢), 
at the Engineer's Office, ged aaa the accepted ¢o)). 
tractor will be required to 

Tenders, on the forms provided, must be delivered 
to the undersigned not later t 9 a.m. on Wednes. 
day, 27th April, 1988, and no Lender will be received 
unless enclosed in a plain sealed envelope bearing the 
words Tender—-Contract No. 54—Esholt Sewag 
— ** but not bearing any name or mark indicat in, 


The Corporation do not bind themselves to accep: 
the lowest or any Tender. 
N. L. FL pea, 


Town Clerk 
Town Hall, Bradford, 
5th April, 1938. 4246 


Metropolitan Water Board. 
See P FOR THE MANUTACTURE AND 
CE wi OF PUMPING PLANT, 





The Metro ropeliian ater Board invite TENDERS {.; 
the aA CTURE and DELIVERY of SrKA\ 
TURBINE ‘SEARS and CENTRIFUGAL PUME 
of See eninatelt 260 & h, PORTABLi 

EA 9) NGINE DRIVEN ELECTR 
GENERATORS, PORTABLE ELECTRICALL)\ 
DRIVEN CENTRIFUGAL PUMPS, ELECTRK 
GENERATORS, and PORTABLE BOILE at thelr 


Hampton Pumping Station, Hampton, Middlese 

Forms of Tender, conditions of contract, specifica 
tion, and drawings may be inspected without charg: 
at the Offices of the Board, Chief Engineer's Depart- 
ment (Room 235), on and after Wednesday, 18th April, 
1938. 

Contractors desirous of tendering may obtain th, 
necessary documents from the Chief Engineer on pro 
duction of _ official receipt for One Guinea, whic); 
sum must be deposited with the Comptroller to th: 
Board and which will be returned on receipt of a bona 
fide Tender accompanied by all the above-named docu 
ments. Such payments and applications must be mad: 
between the hours of 10 a.m. and 4 p.m. (Saturdays, 
10 a.m. and 12 noon). Cheques must be made payah| 
to the Metropolitan Water Board and not ts 


——— 
nclosed in sealed envelopes, addressed t. 
the se the Board and endorsed ‘‘ Tender fo; 


ffices of the Board (Room 122) not later than Twelv, 
orelock Noon on Wednesday, 27th April, 1938, 
The Board do not bind themselves to accept th: 
lowest or any Tender. 
G,. F. STRING 


ER 
Clerk of the Board. 
Offices of the Board, 
173, Rosebery-avenue, K.C.1, 
Sth April, 1938. 4262 





iver Great Ouse Catchment 


BOARD. 
OCK Si yee &o. 
TENDERS are INVITED for the "RECONSTRUC 
TION of LOCKS situated at St. Neots and Eaton 
Socon and for the CONSTRUCTION of a NEW WEIR 
in the ae eae, of Huntingdon. 
ngs and the conditions of Con 
ae oe specications bilis of quantities, and forms of 
Ten tained at the Offices of the Catchment Board. 
pen dime at. be accomp: anied by a deposit of 
Guineas, which will be returned on receipt of a 
bona fide Tender and the return of all documents 


ent. 
Tenders will be received up to 10 a.m, on Monday, 

April Seth. 1938, at the O of 

Ouse Catchme 


e ver Great 
nt Board, 2 Elmburst,’’ Brooklands 

“—. Cambri 
Tenders to be addressed to the “‘ ne of the 
Board and to be endorsed at top and 
** an mo 


attach: t be enclosed i 
sealed cavelone which will a supplied with the 1 he 


documents. 
0. BORER, M. Inst. C.E 
Gilet Engineer. 
Gun, Ouse Catchment Board 
Brooklands-avenue, Cambridge. 4127 


River Trent Catchment Board. 


el tte hay wR oe EXCAYV. SOEs. 
TEND. INVITED from Manufacturers 
the BUPPLY re FIVE DRAGLINE: EXCAVATORS. 
Copies of the conditions, &c., y be obtained from 
r. W. H,. Haile, M. Inst. cE Engineer to the 
Board, Debt -sond. Nottingham, applications for 
which must be received by him not later than Wednes 
day, the 13th April, 1938. 

‘fenders must be enclosed in the eovelsne supplied 
by the Board and delivered to the undersigned not 
later than Noon on Monday, the 25th wi 1938. 

JOHN HIRST, 


Clerk of the Board. 





Catchment Board Offices, 
Derby-road, Nottingham, 
2nd April, 1938. 4237 


[Tyne Improvement Commission 
NEW see DOCK. FOR TYNE 





The Tyne Improvement Commissioners invite 
a “stag the SUPPLY and Pees tf at a 
Tyne South Shiel: HYDRAULIC 
ACCUMULATOR, ELECERICAL CONTROL GEAR, 

i of Tender conditions of contract, and specifica- 
p= Nas be obtained on application to the under- 
sign 

‘Tenders, in sealed envelopes, endorsed ‘* Tender for 
Hydraulic Accumulator,”” and addressed to the 
Chairman, Tyne Improvement Commission, Bewick- 
street, Newcastle-upon-Tyne, must be delivered at 
— 1 not later than Noon on Tuesday, the 3rd 

ay, 38. 

The Commissioners nd not bind themselves to accept 

er. 


the lowest or any 
BY ORDE 
(Signed) ALBERT BLACKLOC 
eral Manager and Decetnen: 
Tyne Improvement Sumaiaton. 
Bewick-street, 
Newcastle-upon-Tyne, 1, 
30th March, 1938. 4199 





(Hounty Borough of Burton- 


UPON-1 a ENT. 
ENGINEERING ASSISTANT BRIDGES). 

APPLICATIONS are INVITED for the APPOINT- 
MENT of an ENGINEERING ‘ASSIS TANT in the 
Borough Engineer’s Department, at a salary of £500 
per annum, to Take got pce the Borough Engi- 
neer of seeveae osed Bridge W 

Candidates must have had MShod previous experience 
of the design and a of reinforced concrete 
and steel bridges d should be Corporate Members 
of ee inatitution ar cari io benies holding ar 

_ Preference w given h 
H in Civil Engineering of a British 





Applications for specifications of 
quantities, which may be obtained , the County 
Architect, must be received not later than Wednesday, 
13th April. 

A deposit of £2 2s. for each section, which will be 
returned only upon receipt of bona fide SS te 
should be forwarded to H. W. Collis, F.I.M.T. 
County seroma a Hall Chelmsford. 

Tende securely with wax, on the forms 
and in “the sas eoges a emad must be delivered to 
the undersigned not later than first post on Wednes- 
day, 27th April. No name or other distinguishing 
matter or mark i the i ity of the sender 
must on any account be put on the pe egw jopes. 

The Committee does not bind itself to accept the 
lowest or any Tenders. 

J. STUART, F.B.1.B.A., 


County Architect. 
County Hall, Chelmsford, 
April, 1938. 4245 








othe dur Seen tion of the work will not be less than 


three y a 
Applications, endorsed ‘‘ Bridge Works Assistant, 
qualifications and past experience, 
with ‘copies of three recent testimonials, 

elivered to the Borough Engineer ani 
Surveyor, bag = — Apri 1088. as not later 
. the % 
than Friday 7 Fy tin ee a nn 
‘ Town Clerk. 
Town - Burton-upon-Tren 
April, 1938. 4217 


For continuation of Small Adver- 
tisements see page 4. 
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A Seven-Day Journal. 


New Naval Orders. 


On Friday, April Ist, it was officially announced 
that the Admiralty had placed the orders for the 
eight destroyers belonging to the 1937 Naval Pro- 
gramme. The following firms have been entrusted 
with the work :—On the Mersey, Cammell, Laird 
and Co., Ltd., will build and engine the two destroyers, 
H.M.S. “ Larne”’ and H.M.S. “ Lively.” On the 
Tyne, the machinery for the two ships, H.M.S. 
* Legion’ and H.M.S. “ Lightning,” is to be built 
by the Parsons Marine Steam Turbine Company, 
Ltd., of Turbinia Works, Wallsend-on-Tyne ; while 
the hulls will be constructed by R. and W. Hawthorn, 
Leslie and Co., Ltd., of Hebburn-on-Tyne. Four 
destroyers have been placed on the Clyde, and at 
Scotstoun, Yarrow and Co., Ltd., are to build and 
engine H.M.S. ‘“‘ Laforey”’ and H.M.S. “ Lance” ; 
while at Greenock, Scotts’ Shipbuilding and Engi- 
neering Company, Ltd., will build and engine 
H.M.S. “‘ Lookout ’’ and H.M.S. “‘ Loyal.” Now that 
these orders have been placed, there will be no less 
than five flotillas or forty destroyers under construc- 
tion for the Royal Navy. The value of the orders 
just placed is, it is estimated, well above £3,000,000. 
On Tuesday, April 5th, it was announced that the 
Admiralty had decided to entrust the construction 
of the destroyer depot ship H.M.S. “Tyne,” to 
Scotts’ Shipbuilding and Engineering Company, Ltd., 
of Greenock, an order which completes the 1937 
programme, with the exception of three further patrol 
vessels of the ‘‘ Guillimot ” class, which will incor- 
porate new designs. Later in the year orders will be 
placed for the ships of the 1938 and supplementary 
programmes. It is expected that all the principal 
shipbuilding centres will participate in these orders, 
which should ensure a continuity of employment on 
naval work for some years to come. 


The Employment Returns. 


On Monday, April 4th, it was announced by the 
Ministry of Labour that it is provisionally estimated 
that at March 14th, 1938, the number of insured 
persons, aged 16 to 64, in employment in Great 
Britain, exclusive of persons within the agricultural 
scheme, was approximately 11,380,000. This was 
56,000 more than the total for February 14th, 1938, 
and on a comparable basis about 16,000 more than 
the total for March 15th, 1937. There was an 
improvement in employment between February 14th 
and March 14th, in building and public works con- 
tracting, agriculture, the motor vehicle, cycle and 
aircraft mdustries, shipbuilding and ship-repairing and 
the distributive trades. On the other hand, employ- 
ment declined in coal mining, the iron and steel 
industry, metal goods manufacture, and most of the 
textile trades. At March 14th, 1938, the numbers of 
unemployed persons on the registers of employment 
exchanges in Great Britain were 1,350,121 wholly 
unemployed, 331,247 temporarily stopped, and 
67,613 normally in casual employment, making a 
total of 1,748,981. This was 61,440 less than the 
number on the registers at February 14th, 1938. 
On a comparable basis there was an increase of about 
202,000 compared with March 15th, 1937. The total 
on March 14th, 1938, included 1,269,286 men, 42,490 
boys, 382,389 women, and 54,816 girls. 


Industry and the Armament Programme. 


On Monday, April 4th, the Minister for Co-ordina- 
tion of Defence, Sir Thomas Inskip, who was accom- 
panied by the Minister of Labour, Mr. Ernest Brown, 
met the Executive Council of the Amalgamated Engi- 
neering Union at No. 2, Whitehall-gardens, and put 
before the Council the appeal for the acceleration of 
the armament programme-—referred to in last week’s 
Journal note—which he has already made to the other 
trade unions. The President of the Amalgamated 
Engineering Union, Mr. J. C. Little, raised certain 
points with regard to the purpose for which the arms 
were required, and discussed the use which was at 
present being made of the available skilled labour, 
the limitation of the profits of armament firms, and 
the question of guarantees. After a full and frank 
discussion had taken place, Mr. Little said that the 
Council would consider the statements that the 
Minister for Co-ordination of Defence had made. 
On Tuesday the two Ministers again met the manage- 
ment board of the Engineering and Allied Employers’ 
Federation under the presidency of Sir Charles Craven. 
A further statement with regard to the necessity of 
increasing the rate of production of armaments was 
made by Sir Thomas Inskip, who asked for the 
co-operation of the engineering employers. Accord- 
ng to the official statement issued after the meeting, 
the representatives of the employers promised their 
full co-operation with the Government, and an under- 
taking was given to go into the matter immediately. 
We are given to understand that the employers will 
shortly extend an invitation to all the unions in the 





industry to take part in an early conference at which 
it is proposed to consider jointly the implications of 
the demands which the Government is making on 
the industry. In a speech made at the Constitutional 
Club on Tuesday, Sir Thomas Inskip, referring to 
his duty of organising supply, expressed his gratitude 
to both sides of industry for what they had already 
done in the last two years. The employers, he said, 
had shown themselves active and fertile in their 
execution of the Government’s demands, and the 
men, represented by the trade unions, had shown a 
remarkable willingness to use their gifts and give 
their services in the interests of the country without 
quibbling or quarrelling as to the precise conditions 
in which those services were rendered. 


Coal Utilisation Research. 


Tue fifth annual luncheon of the Combustion 
Appliance Makers’ Association (Solid Fuel) was held 
on Wednesday, March 30th. In toasting the Associa- 
tion, Lord Falmouth said that the technical diffi- 
culties encountered in the conversion of solid to 
liquid fuel at present made such conversion uneco- 
nomic. Last year between 180 and 190 million tons 
of coal were used in appliances which concerned the 
Association, and Lord Falmouth emphasised the 
fact that to maintain its output the industry had to 
improve the efficiency of combustion apparatus. He 
compared the numerous and extensive research 
organisations abroad with the few in this country, 
and deplored the fact that many of the appliances 
developed in foréign laboratories had to be built in 
this country under licence. In replying, Mr. J. Arthur 
Reavell said that the cost of heat and power depended 
upon the efficiency of the burning appliances. He 
announced the establishment of the British Coal 
Utilisation Research Association, which had been 
set up to conduct research into the economic utilisa- 
tion of coal. The new body, which is being financially 
assisted by the Government, will have an assured 
income of between 25 and 30 thousand pounds a 
year. The toast of ‘“‘The New Association’ was 
proposed by Sir Frank Smith, the Secretary of the 
Department of Scientific and Industrial Research, 
who pointed out that in Great Britain there was 
enough coal to last for 500 years at the present rate 
of consumption. The method in which the fuel was 
burnt would influence the industrial future of the 
country; the present inefficient means of burning 
coal returned about 3} million tons each year in 
the form of soot and from domestic and industrial 
chimneys. At the annual meeting of the Combustion 
Appliance Makers’ Association, which preceded the 
luncheon, Mr. Reavell gave some particulars of the 
new research association. The first step in its forma- 
tion was taken when Colonel Greenly was in office, 
when a research department was established. An 
increase in income made £6000 available and enabled 
the equipment of a small laboratory. The work of 
the laboratory has shown that co-operative research 
into the use of coal can give tangible results and 
justify the money spent. 


Engineering Public Relations Committee. 


THE report of the Engineering Public Relations 
Committee for the year ended March 31st, 1938, has 
just been issued. It will be recalled that the Com- 
mittee was formed as the result of a joint meeting of 
the leading Institutions, held in December, 1936. 
The first meeting took place on April 27th, 1937, 
when Sir Clement Hindley, Vice-President of the 
Institution of Civil Engineers, was elected Chairman 
for 1937-38, and Lieut.-Colonel F. H. Budden was 
appointed the Public Relations Officer and Secretary. 
During the summer the Committee met on three 
occasions and sub-committees appointed by the 
Executive Committee also met and formulated a 
programme of work. That programme was announced 
to the public with the co-operation of the general and 
technical Press at a Press luncheon, which took place 
on January 6th, 1938. During the first three months 
of the present year various lectures have been given 
at institutions and schools, and an illustrated pam- 
phlet, entitled ‘‘ Engineering : What it Is and Does,” 
has been published and about 1000 copies so far dis- 
tributed. Contacts have been made with certain 
directors of education and technical inspectors under 
the Board of Education in connection with the 
arranging of lectures on engineering to secondary 
schools, and some public schools and Rotary Clubs 
have also been approached with regard to similar 
lectures. On March 7th a meeting was held in Bir- 
mingham and a preliminary programme was drawn 
up. A film library has been started, and seven films 
have been presented and others promised, while eight 
sets of lantern slides have been arranged for the illus- 
tration of lectures. Contacts have been established 
with the British Film Institute, the National Pub- 
licity Committee recently organised by the Govern- 
ment under the Chief Diplomatic Advisor to the 





Foreign Office, Sir Robert Vansittart, and the British 
Broadcasting Corporation. The Public Relations 
Officer has discussed the work of the Committee with 
a large number of individuals, and has replied to many 
requests for information about the work which the 
Committee is proposing to carry out. As a result of 
representations made to the Chief Passport Officer 
in 1937, Chartered Engineers are now recognised as 
persons authorised to sign the declarations of 
applicants for British passports. 


Location of Industry. 


On Wednesday, March 30th, and the following day, 
the sittings of the Royal Commission on the Location 
of Industry were continued at Westminster under 
the chairmanship of Sir Montague Barlow. The 
evidence on Wednesday presented by the Federation 
of British Industries dealt fully with the problems 
of population and its distribution, industrial location, 
the concentration of population and _ industries, 
and the State control of industrial location. With 
regard to control, the Federation confirmed its belief 
that voluntary co-operation between the parties 
interested was better than compulsion. It did not 
think that from the strictly industrial point of view 
the geographical distribution of the population 
was likely in the near future to raise problems which 
would appear to call for action apart from that which 
was likely automatically to follow from the natural 
operation of economic forces. Industry was anxious 
to do all it could consistent with the maintenance of 
efficiency and economic power, to assist in ensuring 
that all its factories and plants were located in the 
manner best calculated to promote both local and 
national welfare. With regard to the Special Areas, 
the view of the Federation was that they were a 
national social problem, and the obstacles to the 
rehabilitation of several of those areas were not 
insuperable. The evidence went to show, however, 
that normal economic considerations would not lead, 
in the opinion of the Federation, to industrialists 
establishing themselves in those areas. From the 
industrial point of view, to attempt to overcome the 
disadvantages from a national point of view, by 
arbitrary interference with the freedom of the 
individual industrialist to select the location of his 
factory was open to the gravest of objections. While 
maintaining that the individual manufacturer was 
the person best suited to decide where he could most 
successfully carry on his business at a profit, the 
Federation recognised that there might be cases 
where a certain degree of latitude might exist in the 
choice of location. Both from the point of view 
of the national welfare and in the interests of the 
individual manufacturer himself it was desirable 
in such a case that he should have access to the fullest 
possible information with regard to suitable sites. 
With that object in view the Federation ventured to 
suggest that consideration might be given to the 
desirability of setting up under the auspices of the 
Board of Trade a department of industrial informa- 
tion to provide manufacturers with up-to-date 
information in regard to such matters as rates, 
labour supply, power, water, land, housing accom- 
modation, and transport facilities, &c., in the various 
localities. On Thursday, further evidence was given 
by private Members of Parliament and by the Port 
of London Authority and the North-East Coast 
Development Board. 


International Laundry Exhibition. 


Tue International Laundry and Allied Trades’ 
Exhibition at the Royal Agricultural Hall, Islington, 
which was opened on Monday, March 28th, by Sir 
Duncan Wilson, H.M. Chief Inspector of Factories, 
and closed on Wednesday last, April 6th, showed the 
remarkable progress which has been made in the design 
and production of laundry machinery since the last 
Exhibition of four years ago. Over 140 firms were 
represented, and in the Entrance Hall, the Main 
Hall, the Gilbey Hall, and the New Hall room was 
found for a well-laid-out display. Many of the 
machines were demonstrated under working condi- 
tions, and that gave an excellent opportunity for the 
leading boilermaking firms engaged in the laundry 
trade to show modern boilers under steam. Some 
interesting examples of hand firing and modern water 
and steam control were on view. There were the 
usual exhibits of washing, ironing, and finishing 
machines, both of British and Continental design, 
and we noted some improvements in the design of cen- 
trifugal extractors and large-scale chemical cleaning 
plants. The Exhibition had the full support of the 
Institution of British Launderers and the Society of 
Laundry Engineers and Allied Trades. An important 
exhibit was that of the British Launderers’ Research 
Association, which was illustrative of many of the 
problems encountered in modern laundry practice, 
and the special research apparatus which has been 
designed in the laboratories, and is being used for 
investigating the principles of detergent action. 
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Tennessee Valley Authority’s Works. 


No. I. 


\HE Tennessee Valley Authority’s annual report 
4. for the fiscal year of 1937 gives a comprehensive 
review of what that remarkable Government organisa- 
tion has accomplished since it was created by the Act 
of Congress of May 18th, 1933. As is generally known, 
the T.V.A., to use its popular designation, was con- 
ceived and empowered to evolve a programme for 
the utilisation of the Tennessee River system. The 
work has as its objectives flood control, improved 
navigation, and the generation of a large amount of 
electrical energy. Up to the close of last June the 
Authority had expended in furthering its programme 
a total of 187,514,284 dollars. 

The Tennessee Valley—see opposite page—which is 
the watershed of the Tennessee River system, has an 
expanse of nearly 41,000 square miles, and the average 
annual rainfall of that region is slightly in excess of 
52in. The precipitation, however, is decidedly 
variable, and the flow at the Wilson dam, near 
Florence, Alabama, before the beginning of the 
T.V.A. work, ranged from a minimum of 4300 cubic 
feet per second to as much as 481,000 cubic feet per 
second. The Wilson dam was authorised as a national 
defence measure during the World War, and that 
structure and two associated plants for the fixation of 
atmospheric nitrogen cost about 150,000,000 dollars. 
The dam and the nitrate plants were not ready for 
service before September of 1925. The plants have 
never produced any nitrates for either military or 
agricultural purposes, but the power-house at the 
dam, with an installed capacity of 184,000 kW, has 
generated current, which, prior to the creation of the 
T.V.A., was sold to certain electric public utilities 
for distribution and re-sale. Owing to the limited 
capacity of the pool above the dam and to the widely 
varying flow of the river, the power-house had been 
able to maintain over long periods an output of only 
50 per cent. of the installed capacity. 

Both to extend navigation and to effect a substan- 
tial measure of regulation, the T.V.A., in the autumn 
of 1933, started work on the Wheeler dam and the 
Norris dam, and so initiated its programme of better- 
ment in place of the general plan for the improvement 
of the river proposed by the Corps of Engineers of 
the U.S. Army in a comprehensive report made in 
1930. The Army engineers considered the problem 
essentially as one of navigational improvement, and 
recommended the building of 149 low dams on the 
Tennessee River system. Each dam, of course, 
would have entailed locking operations for craft 
bound either up or downstream, with the incidental 
loss of time in transit, and the dams would have 
afforded insufficient storage capacity to be of much 
service for flood control. The T.V.A. has substituted 
a few high dams in place of the numerous low dams 
previously advocated by the Army engineers. 

The Tennessee River, the main stem of the system, 
begins at the confluence of the Holston and the 
French Broad rivers, just eastward of Knoxville, 
Tenn., and after a winding course of 652 miles joins 
the Ohio River at Paducah, Kentucky. In that 
distance the river drops 500ft., which indicates its 
power potentialities. While more than 2,000,000 tons 
of cargo, made up mostly of sand and gravel dredged 
from the river, has been moved in a year on the 
Tennessee, the controlling depth throughout exten- 
sive reaches still ranges from Ift. to 4ft. The dams 
recently built, those nearly completed, and others 
planned are counted upon to assure at low stage a 
channel 9ft. deep throughout the entire run between 
Knoxville and Paducah, and at the same time to 
extend navigation on some of the Tennessee’s 
tributaries. The completion of the Pickwick landing 
dam, the Guntersville dam, and the Chickamauga 
dam, now under construction, will increase to 330 
miles the continuous 9ft. channel] in the mid-length 
of the Tennessee River. 


Norris Dam. 


Work on the Norris dam began early in October of 
1933, and that structure was so far advanced by 
March 4th, 1936, that the storage of water could then 
be started. Near the end of July of the same year 
power was first generated by the two units installed 
there, each of which has a rated capacity of 56,000 
kVA. The Norris dam, which is illustrated in several 
engravings and by drawings, is situated on the Clinch 
River, about 25 miles north and west of Knoxville, 
a short distance below the confluence of the Clinch 
and the Powell rivers. Those streams have a moun- 
tainous watershed, and the Clinch, depending upon 
conditions, may discharge into the Tennessee at the 
rate of from 200 to 76,000 cubic feet per second. The 
dam backs up the Clinch River for 72 miles and the 
Powell River for 56 miles ; and the reservoir permits 
a controlled storage of 2,567,000 acre-feet of water. 
Besides stabilising the flow at Wilson dam, the Norris 
dam, early in 1937, is credited with having lowered 
the possible flood crest at Chattanooga, Tenn., by 
nearly 4ft. 

The Norris dam has a crest length of 1872ft., rises 
253ft. above its foundation, and has a maximum trans- 
verse spread of 210ft. at its base. The structure is of 





the straight concrete gravity type and contains 
1,000,000 cubic yards of concrete. The dam is made 
up of two main sections; the concrete section, 
1570ft. in length, and the earth fill section, 302ft. 
long. The latter section has a concrete core wall 
that reaches for about 400ft. into the eastern abutment 
so as to assure a satisfactory anchorage at that side 
of the valley. The opposite end of the dam is anchored 
to the sound rock that lies close to the face of the hill 
and affords satisfactory contact with the concrete 
section of the dam. The spillway section of the dam 
has three openings, each 100ft. in the clear ; and in 
each opening there is installed a drum gate 14ft. high. 

The Norris dam is 5 miles away from the nearest 
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along the axis of the dam by two aerial cableways, 
illustrated on page 384, each of which had a clear 
span of 1926ft. The head towers and the tail towers of 
the cableways moved at right angles to the axis of 
the dam on tracks that had a spread of 52ft. The 
head towers were 75ft. high and the tail towers were 
110ft. high. Each head tower could travel a distance 
of 500ft., and each tail tower could move laterally 
528ft. The track cable of each cableway was capable 
of carrying safely a maximum load of 18 tons. The 
travelling speed was 1200ft. a minute and the hoisting 
speed was 300ft. a minute. The cableways made the 
use of derricks unnecessary in any of the major 
operations. 

The bed of the river, 300ft. wide at the dam site, 
was unwatered by the successive construction of two 
cofferdams built of timber and of the box type. The 
cofferdams were set directly on the rocky bed of the 
river ; and at one time, during flood stage, the main 
cofferdam was exposed to a flow of 50,000 second-feet. 
The dolomitic limestone, on which the Norris dam 
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PLAN AND DETAIL 


railway. A deeply ballasted access highway was con- 
structed with a reinforced concrete slab pavement, 
10in. thick. The road is 22ft. wide and was available 
for service within seventy days from starting work on 
it. All fills were laid in thin layers and successively 
rolled to minimise settlement. The mass concrete for 
the dam was all in place a year and a-half before the 
date of scheduled completion. The necessary aggre- 
gates were produced from dolomitic limestone quarried 
on one side of the valley a short distance upstream 
from the dam site. The four coarse sizes of the 
aggregates were produced by crushers, and the sand 
was obtained by running the smaller material from 











THE NoRRIsgDAM 


the screens through hammer mills. All told, 825,000 
cubic yards of crushed stone and 425,000 cubic yards 
of sand were used. It is reported that the resultant 
cubical form of the sand grains made it possible to 
reduce the amount of cement used ; and incidentally 
there was a lowering of the temperature rise in the 
concrete during setting. By employing both surface 
and internal vibrators it was practicable to make use 
of a relatively dry mix, and samples of concrete 
removed from the dam weighed 160 lb. per cubic foot. 

All conerete was prepared in a central plant 
equipped with automatically operated batchers, and 
the concrete was placed with 6 cubic yard bottom- 
dump buckets that were moved across the valley 
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TYPICAL EARTH FILL SECTION. 

B 
OF NORRIS DAM 
rests, although of a compact structure, consists of a 
formation composed of layers of different thicknesses, 
between which are sandwiched seams of clay, broken 
material, and, in some instances, mixtures of sand- 
stone, clay, and dolomite. The exposed rock was 
examined by sinking a number of 36in. shafts to 
depths up to 52ft., employing for that purpose core 
drills using chilled steel shot as an abrasive. With the 
positive data thus obtained as a guide the supporting 
rock beneath the entire foundation area was drilled 
with holes ranging from 30ft. to 40ft. in depth, spaced 
regularly on 5ft. centres. All told, 4000 such holes 
were drilled, and grout was subsequently forced into 
them under a maximum pressure of 30 Ib. per square 
inch. As a check on the grouting, a number of holes, 
5hin. in diameter, was sunk with core drills, and the 
traversed seams were examined with the aid of a 
suspended inverted periscope equipped with a six- 
power eyepiece at the upper end and an electric lamp 
for illumination at the lower end. 


WHEELER Dam. 


Construction of the Wheeler dam was started on 
November 30th, 1933, and the storage of water 
upstream of the dam was begun on October 23rd, 
1936. The hydro-electric plant began generating 
on November Ist of the latter year. The dam is 
situated about 16 miles upstream from the Wilson dam 
and at the uppermost end of the pool created by the 
older structure. The Wheeler dam backs up the 
Tennessee River for a distance of approximately 
74 miles. The reservoir has a total capacity of 
1,030,000 acre-feet and a flood control storage of 
350,000 acre-feet. In the event of severe flood con- 
ditions the pool provides an additional temporary 
storage of 140,000 acre-feet. The Wheeler dam, 
unlike the Norris dam, was built to improve naviga- 
tion within the range of its pool, and to the end that 
it may extend water transportation there is an asso- 
ciated high-lift lock. The latter structure was built 
by the Army engineers. It has a usable chamber 
width of 60ft. and a length of 360ft. There is a guide 
wall 400ft. long on the land side at each end of the 
lock, and a guard wall 200ft. long at the river side, 
downstream. Ultimately there will be built between 
the present lock and the shore a second and larger 
lock, which will have a chamber 110ft. wide and 
600ft. long. That lock is to be provided when traffic 
warrants its construction. Independently of the lock 
structure, the Wheeler dam has a length of 6336ft. 
The crest of the spillway section rises 43ft. above the 
prevailing elevation of the rock bed of the river, but 
the roadway across the dam is at an elevation 27ft. 
higher than the spillway. The dam, a gravity type 
concrete structure, contains about 630,000 cubic yards 
of concrete. The dam proper has a transverse base 
spread of 59ft., varying slightly at different points. 
The lock is at the north end of the dam, while the 
power-house is at the opposite end. The power-house 
is slightly more than 800ft. long and 170ft. wide, and 
the hydro-electric plant at the present time consists 
of two outdoor units, each equipped with a propeller 
type turbine of 45,000 H.P. The ultimate designed 
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capacity is eight main generating units totalling 
360,000 H.P. 

Near the power-house there is a trashway 45ft. 
wide, which is succeeded by a non-overflow section 
480ft. long. Next follows the spillway, 2700ft. long, 
sub-divided in sixty sections, each 45ft. long, equipped 
with radial gates that have a height of 15ft. Between 
the last spillway section and the navigation lock there 
is a non-overflow section, 1637ft. in length, together 
with a second trashway 45ft. wide. The lock is 
spanned by a bridge that affords a clearance of 57ft. 
above the level of extreme high water in the pool. 
The bridge has a ramp at each end, and the combined 
length of the bridge and the ramps is 1650ft. 

The rock underlying the Wheeler dam is a dense 
blue limestone built up of horizontal layers that are 
generally thicker than the corresponding strata at the 

















EXCAVATION FOR NORRIS DAM 


site of the Norris dam. The sheeting planes are 
generally free of clay, and there was encountered 
only infrequently broken rock. The formation did 
not necessitate extensive grouting, and the con- 
dition of the rock was ascertained by drilling a con- 
siderable number of 5}in. exploratory holes. In the 
main, the cut-off trench was excavated to a depth of 
6ft. below the rock surface of the river bed, but was 
carried somewhat deeper beneath the power-house, 
tail-race, and spillway. The spillway section extends 
downstream for about 116ft. beyond the axis of the 
dam. The apron has a slope of 8 to 1, and terminates 
in a keyway that has a minimum cross section of 5ft. 
and a height of not less than 16ft. 5in. The area for 
the power-house foundation was excavated to a 
maximum depth of 53ft., and the dam as a whole 
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CABLEWAY TOWERS FOR NORRIS DAM 


necessitated the excavation of 500,000 cubic yards of 
rock. Most of that work was done with wagon drills, 
which proved highly effective. 

The work was carried forward within five successive 
cofferdams of the timber box type. The crib work had 
a height of 16ft., a cross section of 20ft., and the 
spaces within the cribbing were filled with a clayey 
earth locally known as “ gumbo,” which was dredged 
from a nearby part of the river and moved in barges 
to the dam site. The aggregates for the concrete were 
dredged from the river and transported by water to 
the dam site. The cement, construction machinery, 
and essential supplies were also delivered by barges. 
The batching and mixing of the concrete for the 
dam was done aboard four floating plants that 
were operated along the downstream side of the 
cofferdams and shifted as the work progressed. Each 


plant was carried on a welded steel barge, 40ft. wide, 
90ft. long, and drawing 54ft. of water when full 
laden. On the barges were assembled automatic 
batchers and electrically driven 2-yard mixers. Each 
barge was equipped with a revolving crane and a 75ft. 


was illuminated with flood-lights so that the work 
could be carried on continuously twenty-two hours 
per diem during the six working days of each week. 
Power shovels loaded excavated material into motor 
trucks, and the trucks moved to and from the 

















FLOATING CONCRETE MIXING PLANT FOR WHEELER DAM 


boom, that had a lifting capacity of 7 tons at a radius 
of 72ft. Revolving hoists, with 95ft. booms, were pro- 
vided within the cofferdams. Those hoists travelled 
on track Jaid parallel with the axis of the dam, and 
the hoists took the concrete from the mixer barges 


and delivered it to the forms. The scene of operation | 


Travelling Carriages 


cofferdams by ramps within those structures. The 
spoil was transported shoreward and used for filling 
in neighbouring low areas. 
illustrations of the dams are reproduced on these 
pages and page 394. 
(T’o he continued.) 


for Portable Cranes. 


By EDWARD G. FIEGEHEN, MI. Mech. E. 
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(Continued from page 362, April Ist.) 


PROPELLING GEARING. 


WING to the widely varying conditions of opera- 
tion encountered, the arrangement of propelling 
gearing on cranes shows a great diversity. 

In most self-propelled or ‘locomotive’ cranes 
facilities have to be provided for transmitting motion, 
for travelling, from the vertical travelling shaft 
(which passes through the bored crane pin or crane 
post). 

In a non-sprung carriage the solution is very 
simple, and the arrangement can be made quite 
efficient. 

When the carriage is spring mounted, the consequent 
vertical movement of the driven axles introduces 
serious problems, especially when the fact is taken 
into consideration that the spring on one end of an 
axle may deflect more than that at the other end, and 
thus the axle will become inclined to the plane of the 
carriage generally. 

A reasonably satisfactory solution, when this move- 
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more than one axle has to be driven, an adjacent 
axle can be coupled to the first by spur gearing 
mounted upon shafts running in a fixed intermediate 
bracket (Fig. 11). 

It is important to note that, owing to the necessity 
for all axles to rotate in the same sense, the number 
of intermediate spur gears must be odd, three in the 
present case, but one only if the axles are sufficiently 
close together and the diameter of the gears is not 
restricted by clearance limitations. 

Two or three driving axles will be found adequate 
for cranes for normal duty, but additional trailing 
axles will often have to be added tolimit the maximum 
wheel loadings to requirements and to improve the 
general load distribution. 


AXLES WITH END-PLAY. 


One incidental advantage of the spur gear driving 
connection is the fact that it permits the axle journals 
to be arranged for axial end-play in their boxes, a 
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ment of the axle is not extreme, is to fit a spur wheel 
to each of the driving axles, meshing with a mating 
spur wheel or pinion on a supplementary driving shaft 
running in fixed bearings (see Figs. 6 and 7), and 
driven by the vertical travelling shaft through bevel 
gearing. 

With this arrangement the middle driving axle 
has to be offset longitudinally from the centre line 
an amount equal to the pitch centres of the spur 
gearing. 

The “straddle drive,” Fig. 9, permits a trailing 
axle to be accommodated immediately below the 
vertical travelling shaft, if desired, whilst another 
variety of this drive (Fig. 10) provides space at the 
centre for a housing for blocking cantilevers. 





If, owing to the requirement for tractive effort. 





freedom of movement that is found advantageous 
when the crane is negotiating sharp curves. 

The ‘“ quill drive” (Fig. 12) permits a similar 
movement to an axle driven by bevel gearing. The 
journals provided upon the bevel wheel casting 
run in fixed bearings secured to the frame of the 
carriage. 


Boaigs. 

Whilst carriages, having a rigid wheel base of 8ft. 
to 10ft. will pass satisfactorily at low speed around 
curves of moderate radius, especially when the track 
gauge has been widened at the curves, as is usual, it 
is necessary to conform more closely to railway 
practice when long carriages have to be hauled on 
the line at fairly high speeds, and bogies or their 
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equivalent must be provided to lead the carriage 
around curves and to reduce the effective rigid wheel 
base. 

The carriage of such cranes must also be long 
enough to support the buffers in such a position 
that the tail of the superstructure may clear an 
adjacent coupled vehicle. This requirement may have 
to be satisfied at one end of the carriage only or 
at both ends. 

It will be evident that the introduction of bogies 
greatly complicates the design of a crane carriage, 
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especially when intended for service on English or 
Continental railways. 

The height of the ‘‘running gauge”’ that the 
crane must pass is limited to 13ft. 6in., sometimes 
even less. 

Within this limited height a powerful super- 
structure with boiler, engines, gearing, and cabin 
has to be accommodated, and with the most compact 
arrangement of this portion of the crane, the net 
height remaining for the development of the carriage 
design is very small, say, only 4ft. to 4ft. 6in. from 
rail to footplate. 

For such service and loading it is unlikely that 
wheels of less than 2ft. 6in. diameter will be approved 
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and bogie frames must be located at a height to suit, 
and lateral clearance must be provided for their 
angular movement. 


CARRIAGE FRAME, 


The carriage framework of such heavy vehicles 
must be constructed to resist heavy draw-bar and 
buffing loading and also to resist the torsion, imposed 
by the superstructure when slewing heavy loads, 
especially upon a super-elevated curve. The super- 
structure loading imposes heavy bending moments. 

Space must be found for the propelling gear and its 


arrangements for driving (Fig. 11) become corre- 
spondingly simpler. 

Radial axle-boxes have not found much applica- 
tion in this field. 

The American standard bolster type of hogie is 
illustrated by Fig. 8. 


DRIVING OF BOGIE CARRIAGES. 


The driving of bogie wheel carriages, with provision 
for complete disengagement, so that all axles may 
run free when hauled, presents many difficulties, 
due principally to the fact that the axle centre line 


i 





























THe ENGIngER” I | 


Fic. 12 











wil incline, from its normal position in relation to 
the carriage framework, both in the vertical and in 
the horizontal planes, due to unequal spring loading 
and the natural movement when rounding curves 
having superelevation. 

The most usual and generally successful arrange- 
ment is to key a spur wheel to each of the inner bogie 
axles (Fig. 13), and to drive this gear by a spur pinion 












































axle spur gear, with respect to the normal cylindrical 
pitch surface, to a radius equal to the distance of the 
point of contact of the gears from the centre pin of 
the bogie. 

The angular movement of the axle spur gear in a 
vertical plane necessitates a greater side clearance 
for the teeth which would otherwise bind crosswise 
in the mating spaces. 

These spur gears are invariably of cast steel with 
moulded teeth, for a fair amount of freedom of engage- 
ment has been shown to be necessary and the accuracy 
of operation possible with machine-cut gearing 
cannot be realised. 

Alternatively, driving may be accomplished by the 
use of plate link chains, but the conditions are 
unfavourable and the drive can only be properly and 
fully disengaged by removing the chains. 

The disengagement of a spur gear drive is, however, 
quite simple, for the axle spur gear is mounted upon 
feathers sunk imto the axle and has a clamping device ; 
when this is released the gear may be slid along the 
axle clear of engagement and securely clamped in 
that position. 

In American practice a design, indicated by Fig. 8, 
has been used, in which provision is made for the 
relative movement of the driving bogie axle by the 
introduction of universal couplings. 

A short horizontal shaft A running in fixed bearings 
and driven by bevel gearing C and B from the vertica’ 
travelling shaft carries at its ends universal couplings 
(of the Hooke’s joint type) U, which commicet it to 
short telescopic floating shafts D. 

These in turn are universally i po to short 
shafts E running in bearings in a yoke Y which is also 
journalled on to the driving axle. 

Bevel gearing W connects shafts E to the axles. 

Whilst this arrangement certainly permits correct 
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keyed to a horizontal shaft, running in a fixed bear- 
ing secured to the carriage frame, this shaft in turn 
being driven by bevel gearing from the horizontal 
travelling shaft. 

The tooth contact of the spur gears when their 
axes are out of parallelism, when rounding curves, 
will necessarily be far from perfect, but the distance 
actually travelled upon curves during a day’s work 
may not be great. 





Owing to the heavy tractive effort often required 
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disengaging features, and for the housings of draw-out 
blocking cantilevers. 

Brake operating and supporting gear must be 
accommodated. 

The gross overall width of the carriage and its 
attachments, when in running order, must not exceed 
oft. 

TYPES oF BoGIE CARRIAGES. 

Of bogie type carriages, perhaps the most obvious 

is that having two four-wheel bogies, for this follows 


railway vehicle practice closely. 
In cases where it is permissible to haul the crane, 





always with the same end leading, a single four-wheel 
leading bogie may suffice for safe riding and the 
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and the restricted diameter of gear that may be per- 
mitted, owing to space restriction, the pitch line 
load will be high, but fortunately the pitch line speed 
will be relatively low. 

The driving axle of a bogie to which the spur gear 
is keyed will have to be of adequate strength, for, 
in addition to its normal bending moment, it has to 
resist, in the same plane, the bending moment due 
to the pitch line load applied near its centre. 

The geometry of the case indicates that the spur 
gear should be mounted as near the centre of the axle 
as possible, otherwise the general depth of tooth 
engagement will vary undesirably. 

It is possible to reduce this variation in depth of 
engagement somewhat by curving the teeth of the 
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engagement of the gearing employed, in spite of the 
relative movement of the axles, it incorporates so 
many parts that it must be expensive to produce and 
maintain. 

Disengagement is usually accomplished by sliding 
the axle bevel wheels out of engagement with their 
Pinions, but it will be noted that the yoke bearings 
still encircle the axles and lubrication arrangements 
at these points should receive special care, for the 
railway greaser will probably imspect the axle- 
boxes, which are familiar features to him and 
overlook the internal and consequently hidden yoke 
bearings. 

Occasionally, when no great tractive effort is 
required of the crane, the driving of bogie axles and 
its drawbacks may be evaded entirely by fitting a 
single driving axle, similar to axle A, Fig. 11, between 
them. 


BRAKE GEAR. 


The fitting of hand brake gear to non-swivelling 
axles is generally a simple matter. 

Fig. 14 shows how shoes may be applied to four 
wheels by a hand-operated equalising toggle arrange- 
ment, applied by a hand wheel on one or both sides 
of the carriage. 

The lower strut provides adjustment and by 
releasing the thrust collar A upon its shaft, the 
arrangement may be disengaged, to be operated by a 
steam or air cylinder. 

Steam, for the former, would be provided by the 
boiler on the crane and would be supplied through a 
tube passing down the centre of the vertical travelling 
shaft bored for the purpose. 

A two-way cock, operated by the driver, will permit 
live steam to pass to the brake cylinder or exhaust 
steam to pass out of it, as required. 

Where an air cylinder is provided for operating 
the brakes, it will receive its supply from the train 
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pipe and would be controlled with the rest of the train 
brake equipment. 


BLocKING ARRANGEMENTS. 


It will be evident that a portable crane depends 
for its stability, primarily. upon the width of the 
supporting base upon which it stands. 

The standard 4ft. 8}in. gauge track provides a base 
that measures barely 5ft. transversely. 

This means that the other factor in the moment of 
stability of the crane, namely, its weight, may for 
some loadings be unduly large. 

To provide a wider transverse base in such cireum- 
stances, extensible blocking cantilevers (see B, 
Figs. 11 and 13) are usually provided, and they are 
fitted at their ends with screw jacks and sole plates, 
which may be seen in Fig. 15. 

After the cantilevers have been extended their sole 
plates are screwed down firmly upon timber packings, 
and thus an effective tipping base in this direction of 
9ft. or 10ft. width may easily be secured. 

When pushed back into their housing boxes, the 
width over these beams must not exceed the 9ft. 
allowed by the running gauge, and they must be 
locked in place. 

Such housing boxes are usually constructed of 
steel plates and angles, and it can be seen that they 
not only take up an appreciable space longitudinally 
in the carriage, but oppose a solid barrier, within 
their depth, to the passage of longitudinal members. 

To he fully effective, they should be placed within, 
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say, 5ft. or 6ft. of the centre pin, measured longi- 
tudinally. 

An effective central position can be arranged for 
such a housing when a “straddle drive” for the 
propelling gearing is adopted (Fig. 10). 

If blocking beams have, of necessity, to be mounted 
near the ends of a long carriage, it is clear that, in 
exerting their supporting effect, they will impose an 
apprecialle torsional moment on the carriage frame- 
work ; moreover, such portions of the side girders 
as are not directly supported by blocking beams will 
he subject to heavy bending loading, from the load 
applied by the superstructure rollers, for, under 
blocked conditions, the axle springs below them will 
not give their maximum reaction. 

When space cannot satisfactorily be found for the 
housing boxes for blocking beams, an alternative 
construction may be adopted which consists of sub- 
stantial framed swinging brackets, hinged vertically 
to the side girders and provided with the usual screw 
jacks and packing pads. 

In use, these are swung outwards and secured in 
position with a brace. 

When out of use, they are swung back, flat against 
the side of the carriage, and locked in that position. 

The carriage framing must be designed to resist 
the vertical and horizontal reactions at the cantilever 
hinges when in use. 


DRAW-BAR AND’ BUFFING GEAR. 


To communicate the draw-bar pull through the 
carriage framework, when it is being hauled as a 
vehicle in a train, it is usual to provide two substantial | 
structural members, running the full length of the 
carriage and connected to the buffer beams at each 
end. 

Between these members the draw-bar yoke, 


also transmit the shocks directly and relieve the general 
framework of them. 

If, as in English practice, two spring buffers are 
fitted at about 5ft. 9in. centres, it will be necessary to 
provide diagonal struts to transfer the shocks from 
the buffer beams to the central members. 

CARRIAGE STRUCTURE. 

The outer side girders or sills of the carriage will be 
placed transversely primarily with regard to the 
provision of adequate clearance for the movement 
of the bogie frames and their attachments, located 
between them. 

On the other hand, they must not be spaced so 
widely as to prevent the necessary retraction of the 
buffer beams within the limit allowed. 

In the design of horn plates and their supports 
particular regard must be had to the fact that it is 
through these members that the torsional moment, 
imposed by the superstructure when slewingf is 


a similar condition of loading, there will result a 
bending moment on the post and supplementary 
transverse beams will be needed to enable the centre 
casting to resist this. 

The top of the carriage is usually covered with 
chequer plate and it may be observed that consider- 
able additional rigidity may be imparted to the 
carriage construction if this plating is substantially 
connected and stiffened so as to become an integral 
part of it. 

BoGig FRAMEs. 

These frames may generally be of simple construction, 
for the load on each wheel is generally arranged to pass 
directly upwards by way of the springs and rubbing 
plates to the main framework, so that the bogie frame 
functions merely as a packing at these points. 

With this construction also no appreciable 
vertical load will come upon the frame around 





the bogie centre pin, which serves chiefly to 
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resisted and this indicates the provision of adequate 
transverse strength. In an ordinary railway vehicle, 
transverse loading on horn plates is not considerable 
and consequently the special loading conditions in 
crane service indicate emphasis on this point. 

A machined seating upon the top of the carriage 
has to be provided for the roller path, which will 
usually take the form of machined plate segments 
resting upon and riveted to the outer and inner longi- 
tudinal girders and to intermediate supporting beams 
secured to them. 

The riveting of the connections of these inter- 
mediate girders, owing to lack of space at this point, 
is liable to be troublesome unless special attention 
has been given by the designer to the position of the 
rivets and the sequence of riveting of the frame 
members. 

In the present advanced state of the welding art 
it is probable that it could be applied more satis- 
factorily at these connection points than riveting. 
Owing to its compactness and efficiency the live 
roller type of turntable for the support of the revolving 
superstructure has found much favour for railway 
cranes, although the pin type roller is still much used 
on account of its lower cost. 

In any case, the roller loads are concentrated on 
lines of contact, only, and it is desirable to provide as 
great vertical stiffness in the roller path as possible 
in order to distribute these concentrated loads more 
evenly upon the supports. 

The centre post or centre pin would, normally, be 
accommodated in a casting bolted between the two 
central girders. 

If in service the centre of gravity of the loaded 
superstructure falls outside of the roller circle, then 
there will be an upward force against the head of the 
centre pin which can be calculated and provided for 
in the attachment of the casting. 





In the ease of cranes fitted with a centre post, under 
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locate the bogie and to transmit the tractive effort. 

In American practice where the regular bolster and 
side frame car truck is used (Fig. 9), all three members 
are subject to bending and the load bearing rubbing 
plates or rollers, being mounted upon the bolster, 
inside the side frames, some tension may come upon the 
centre pin. 

SUPERSTRUCTURE TAIL SUPPORTS. 

When a railway crane is being hauled as a vehicle 
it becomes necessary to lock the superstructure, in 
the fore and aft position, to prevent rotation and also 
to support solidly the overhanging tail end. 

This may be accomplished, either by vertical jack- 
ing screws, whose heads enter recesses under the tail 
framework or by flanged excentrics rotating upon a 
shaft mounted upon the carriage. Both devices need 
locking arrangements to prevent release due to 
vibration. 


LUBRICATION, 


With the exception of the axle-boxes, all carriage 
bearings are hidden and are more or less inaccessible, 
except when over a pit, and it is desirable to make the 
operation of lubrication as easy as possible by mount- 
ing all grease cups on the side girders of the carriage 
and connecting them to the bearings with pipes with 
union connections. The lower bearing for the vertical 
travelling shaft is particularly liable to neglect unless 
lubricated in this way. 


ACCESSIBILITY. 


When the drawings of the more intricate crane 
carriages are nearing completion, the whole design 
should be reviewed, to ensure that adequate facilities 
for overhaul and replacement have been provided. 
It may only need a few minor modifications, at no 
inerease in cost, to improve the lay-out very con- 
siderably in this important respect. 





U BUAT (1786) was one of the earliest research 
workers who discussed the soil-erosive potential 
of streams of water. His experimental channels 
were of smooth-planed wood, with only a few inches 
depth of clear water flowing in them. He measured 
the maximum water surface velocity by means of 
surface floats at midstream, and sought to ascertain 
the “‘ bottom velocity,’ or velocity of the water at 
stream bed level, by means of balls, made of wax, 
sawdust, and cement, having a specific gravity of 
1-08. 

The accompanying diagram illustrates one of Du 
Buat’s experiments (No. 119-D), on which he particu- 








springs, and draft gear may conveniently be accom- 
modated, and when central butting is arranged they 
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Du Buat’s Experiments. 


By F. W. WOODS. C.LE. 


larly relied. He reckoned in terms of the French 
pouce, which is equal to 1-068 English inch. and which 
is divisible into 12 lignes. To ascertain bottom 
velocity (v») he used balls of five different diameters, 
viz., in lignes, 20, 15, 9, 44, 2, respectively ; the full 
water depth being 34 L=2-834 po=3din. The 
velocities of the balls, as they rolled (or were supposed 
to roll) in continuous contact with the stream bed, 
were 20-76, 20°26, 17-3, 15°52, 14-32 pouces per 
second, respectively. We may suppose that the 
velocity exhibited by each ball was equal to the mean 
velocity of the layer of water in which it moved, 
i.e., in a depth, reckoned from stream bed upwards, 
equal to the vertical diameter of the ball. _ The 
velocities were proportionate to some function of the 
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magnitude of the diameter of each ball, and their 
mean value, recorded above, would be in each case 
that of the filaments of current at midstream in the 
plane parallel to bed at the level of the centre of the 
ball. Du Buat defined his “‘ bottom velocity ”’ as 
‘* velocity close to bed’’ ; but it is evident that if he 
had used balls of diameter less than (2 L) they would 
have registered velocities of water closer to the bed 
than, and /ess than, that of the (2 L) ball. 

Per contra, balls larger than (20L) would have 
registered velocities of water further from the bed than, 
and greater than, those of the (20L) ball. If, for 
instance, Du Buat had used a ball of diameter 
(34 L=3in.), equal to the full water depth, it would 
have moved with a velocity of about 262 L=21-8 po 
=23-3in.; the maximum surface velocity (vs) being 
274 L= 22-85 po=24-4in. per second. 

It would have been quite as correct (or as incorrect) 
to describe the velocity of the 3in. ball as “‘ bottom 
velocity ’’ as to call it “‘ surface velocity,”’ and it was 
equally misleading to describe the velocity of each of 
the five balls, above referred to (as Du Buat did 
actually describe each), as “‘ bottom velocity,’ or 
vitesse au fond du courant. The velocity propelling 
a series of balls of continuously decreasing size would 
be a continuously decreasing velocity, at an elevation, 
above the bed, equal to the radius of each ball ; and 
the velocity curve in the vertical plane would be a 
hyperbola, asymptotic to the bed plane. 

Du Buat measured (vs) by surface floats and (1%)- 
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Us= 274L= 22-85 Po- ss 
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six times the size of the ball accepted for vp in experi- 
ment D-119. 

During his experiments Du Buat discovered 
accidentally that red currant berries were of approxi- 
mately the same specific gravity as water, and as they 
were smoother and rounder than the balls of mastic 
he thought they must be preferable to the latter as 
velocity meters. He came to the conclusion that they 
moved faster than the balls of mastic, in the pro- 


portion 4 but did not publish the details of experi- 


ments which led him to this conclusion. The com- 
parison, to be valid, should have been made between 
the speed of the berries and that of balls of mastic of 
the same diameter, under identical hydraulic con- 
ditions, but no evidence on this point was published. 

However, in experiment F-120 Du Buat multiplied 


by 3 the velocities of the four balls of mastic men- 


tioned above, thereby increasing the recorded 
velocities to 21-86, 23-4, 24-79, 25-55, respectively. 
The smallest of these figures is 9 per cent. greater 
than that deduced from the formula 1,—20-1 po 
and 50 per cent. greater than 1,= 14-74 po. 

In experiment D-119 Du Buat did not multiply his 


ball mastic velocities by 4 and only thus was he 





able to present a ball velocity of 14-32 po, which 
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RESULTS OF Du BUAT'S EXPERIMENTS 


on the few occasions when he did essay to measure it— 
by means of bed rolling balls in the vertical longi- 
tudinal plane at midstream; but instead of measuring 
the mean velocity ordinate (vm) of the velocity curve 
in the same plane, he ascertained the mean velocity 
(V) of the whole stream by passing the whole discharge 
(Q) into a measuring chamber and dividing its static 
volume by (A), the cross-sectional area of waterway 
of the flowing stream. He sought to establish 
empirical relationships between vs, V, and v» by means 
of the equations 1=(v,.°>— 1)? and V=} (vs-+ vp) or 
y= 2 V-—vsz. 

Thus, in experiment D-119 he measured +, 

22-85 po, V=18-28 po, and deduced from equa- 
tion (1) that 714-29, and from equation (2) that 
== 2 V—vs= 13-71, or, taking the average, v;= 14 po. 
The ball velocity nearest to this magnitude was that 
of the (2L) ball (14-32 po), which thereupon he 
regarded as “ bottom velocity,” or velocity close to 
bed. 

In the diagram, if we divide the area of the curve of 
velocities in the vertical longitudinal plane at mid- 
stream, by its height, we deduce that the mean 
ordinate v,,= 20-4 po= 245 L fits the curve at an 
elevation 8:5 L above the bed ; whereas V= 18-28 po 
fits the curve at elevation 4-5 L above bed. 

In experiment F—120 the water depth was 4-33 po 
and the measured v;=30 po, and V=22-37. From 
the formula v=(v;°>— 1)? we deduce that 7= 20-1, 
but from the formula 1%)=2 V—vs we get vw=14-74. 
This discrepancy of 36 per cent. in w discredits Du 
Buat’s equations. The balls of mastic used for 
measuring vy) were of four diameters, viz., 4, 12, 15, 
and 20L, respectively, and the velocities were 
18-95, 20-28, 21-49, 22-14 pouces. None of these 
agreed with the equation ~%=14-74. One accorded 
with = 20-1, but that ball was of diameter 12 L, or 


agreed well with the formula figures of his two 
equations. Had he multiplied by i his smallest ball 


velocity would have exceeded by 15 per cent. his 
reckonings of « by the formule. 

The notion that the balls used for measuring 
** bottom velocity ’’ ought to be as nearly as possible 
of the same specific gravity as water was plausible, 
but fallacious. If the balls were lighter than water 
they would float on the water surface ; if they were of 
stone or gravel, twice as heavy as water, they could 
perhaps be rolled along a smooth, inclined, stream 
bed; but there is no apparent reason why balls of 
the same specific gravity as water should remain 
always in contact with the stream bed, nor why they 
should not swirl about in a current anywhere between 
bed and water surface. It is probable, therefore, that 
Du Buat’s experiments with red currant berry 
velocities were not made with due care, and that the 
smaller berries did not remain in continuous rolling 
contact with the stream bed, and that they therefore 
presented figures of exaggerated “‘ bed velocity.” 

Du Buat carried out about 170 sets of experimental 
observations of flow in his wooden troughs, but 
published in his book “‘ Principes d’ Hydraulique ” the 
hydraulic data of only forty-eight. Of these forty- 
eight, he relied more on twenty-three, which he dis- 
tinguished by capital letters, than on the others ; 
but he omitted to record the measurement v; except 
in fourteen. Even in these fourteen cases he did not 
measure by rolling balls, except in four cases. In 
the other ten he assumed vw to be (vs°>— 1)?, but did 
not measure it. The alternative equation (2 V—vs) 
makes vw 30 per cent. greater. 

Only in four sets of experiments, Nos. 117, 118, 





119-D, 120-F, did he measure (7) by means of 





rolling balls of mastic, of specific gravity 1-08, and 
only in two, Nos, 117, 120-F, did he multiply the 


mastic velocity by ; in order to indicate what the 


velocity would have been if measured by berries. 
No. 117 he did not include in his list of forty-eight 
experiments, and of No. 118 he did not record the 
measured (v;). Experiment No. 120-F, as stated 
above, shows considerable discordance between v% as 
measured and as reckoned by formule, whether the 
ball velocity adopted be that of mastic or that of red 
currant berries. 

The whole of Du Buat’s reckoning of v and of its 
relation to (vs) and to (V) seems to rest for practical 
proof on a single measurement by mastic ball, viz., 
No. D-119; and even that holds good only if the 
currant-berry measurement of velocity be rejected as 
unreliable. 

Solids, of specific gravity greater than water, need 
velocities proportionate to their magnitude, and 
inversely proportionate to the stream depth, to move 
them. Fine sand can be moved more easily than 
coarser sand. The latter may be moved by a current 
that is not strong enough to move pebbles—and so 
on. In Du Buat’s experiment No. D-119, however, 
the larger balls of mastic always moved faster in 
water than the smaller balls, but the constant water 
depth was inversely proportionate to the sizes of 
the balls. 

The water velocities increased from stream bed 
upwards; so that the larger balls were in contact 
with higher water velocities than the smaller balls. 
In a natural stream, a large boulder remains unmoved 
by a current which moves pebbles and sand swiftly. 
but the diameter of even the largest movable boulder 
is very slight relatively to the stream depth. 

Experiments at Beckenham, Kent, by the present 
writer, have indicated that if a smooth-planed wooden 
channel, 3in. wide and deep and 16ft. long, be laid 
inclined, and if two balls of the same material, but 
of different sizes, be placed in it, the larger ball 
will move in the dry channel under gravitational 
acceleration faster than the smaller. The same will 
happen if water be caused to flow deep enough to 
submerge the smaller ball but not the larger. If, 
however, the water be deep enough completely to 
submerge the larger ball the smaller may be lifted 
off the bed by the current, and move faster than the 
larger. It is possible that in Du Buat’s experiment, 
D-119, the smaller balls were not moving in constant 
contact with the bed, and that this vitiated Du 
Buat’s formula for ‘‘ bottom velocity.” 

The relatively high values assigned to “ bottom 
velocity ’’ by the equations of Du Buat led him to 
propound a theory to the effect that ‘“‘ molecules of 
water enter the pores of the surface of a channel and 
fill them up, so as to form themselves into a surface 
over which the rest of the stream flows. From this 
it results that the resistance of the channel surface 
to flow is not affected differently by differences in the 
rugosity of different solid materials. The wetted 
surface of the channel is an assembly of globules of 
water (contiguous, and immovable, or capable of 
revolving on their own centres), over which the rest 
of the water flows.” He added that he had not, in 
fact, found any variation in the frictional resistance 
of the surface of a channel, whatever the material of 
that surface might be—whether giass, lead, steel, 
iron, wood, or earth. He did not publish any data 
of hydraulic measurements of such differently sur- 
faced channels, and probably did not make any ; 
for if he had he could not have failed to discover, as 
was proved by Darcy and Bazin seventy years later, 
that the mean velocity (V) of his wooden channel was 
on the average three times that in an earthen channel 
of identical dimensions. 

It is evident that the hydraulic measurements which 
led Du Buat to the mistaken conclusion, mentioned 
above, must have been erroneous, and that therefore 
his conclusions as to “‘ bottom velocity ” and mean 
velocity and “ velocity close to bed ”’ must also have 
been mistaken, in spite of his apparently brilliant 
conceptions. 

Du Buat sought to express, in terms of his imaginary 
“bottom velocities,” the lowest ‘‘ bottom velocity ” 
which suffices to displace, by erosion, certain kinds 
of solid material lying on the bed of a stream. The 
values of (vp), expressed in lignes, were for the materials 
named: Potter’s clay, 48; fine sand, 84; gravel. 
size of aniseed, 72; pea gravel, 96; coarse yellow 
sand, 144; gravel, size of beans, 210; pebbles, 
1- lin. diameter, 432 ; flints, size of hen’s eggs, 540. 

The definition of size of débris, in terms of aniseed, 
peas, beans, or eggs, was regrettably loose ; as also 
was the omission to classify the sand according to 
mesh sizes. Du Buat mentioned the “ bottom velo- 
cities’ at which the solid débris was moved, but he 
omitted to mention water depth, or vs or (V), &c.; 
so that there is no means of testing his data. None 
of his forty-eight published experiments show (v») 
greater than 200 L; so that his velocities for beans 
or flint eggs cannot be graphed in the diagram, but 
the data for sand, clay, and pea gravel have been 
plotted in black discs to distinguish them from the 
plain circles denoting the balls of mastic used in 
experiment D-119. 

Du Buat should have explained why in experiment 
D-119, he did not use balls-of less diameter than 
(2 L). If he had used smaller balls and if they had 
rolled along the bed with less velocity than 14-3 po 
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or 172 L, his contention that ‘* bottom velocity ’’ was 
that of the (2 L) ball would have -been refuted ipso 
facto. It is conceivable therefore that he found that 
smaller balls would not retain rolling contact with the 
bed of the wooden trough, but were swirled upwards, 
suspended in the current. For that very reason, 
however, the fact, if it were such, should have been 
mentioned and commented on as relevant. When 
erosion of the bed of an earthen or sandy bedded 
channel occurs, the eroded soil is mostly carried 
away in suspension by the current, and from the 
diagram it is apparent that, even in the wooden 
channel, there were velocities of current much less 
than 172 L, and much closer to the bed than (1 L), 
which were of erosive potential. 

In experiment D-119 the maximum velocity was 
274 L, and the water was clear, in a smooth wood 
channel. The mean velocity of the whole stream was, 
however, only 219 L. If there had been no frictional 
resistance between the wood and the water, the whole 
stream would have flowed with a mean velocity of 
at least 274 L throughout. Actually the friction 
decreased the mean forward velocity by 20 per cent., 
through the generation of eddies having vertical 
upward components, which, according to Indian 
experience, may have been as much as 27-4, or 
10 per cent., of the forward velocity. This would have 
been available, pro tanto, for lifting solid matter in 
suspension, if any such had been present. 

A railway train, or a motor boat in a small river, 
moving with any given velocity, sets up an atmo- 
spheric or hydraulic disturbance, which is capable of 
displacing light solid objects on either side of the 
track with a violence proportionate to the velocity 
of the train or boat, and inversely proportionate to 
the distance of the object from the track. It is not 
only the velocity that matters, but proximity to the 
line of force; that is to say, it is relative, not absolute, 
velocity that matters. So also the erosive potential 
of a filament of water in a current depends on its 
proximity to the erodible solid surface of the channel, 
as well as on its velocity. This conception is illus- 
trated by the dimensions of experiment D-119, 


tabulated hereunder, which are graphed in the 
diagram. 
TABLE I. 
Filament of current. Relative 
Velocity (v) Elevation (6) erosive 
Position. (lignes per above bed potential 
sec.). (lignes). v/d. 
Water surface 274 se ; eet 8 
Mid-depth ... 262 ee | oad SRBC 15 
Us DP ks 249 . 10 since? BB 
tm eae . 8-5 a re 24 
ty . 240 7-5 32 
U3 219 4-5 49 
t, ... 186 _ 2-25 83 
ti Jo a eee aad 172 
Coarse sand 144 - 0-75 192 
Pea gravel . 96 . 0-5 192 
Fine sand 84 0-25 . 336 
Clay 48 0-125 384 


The table shows that the relative erosive potential 
is greatest where absolute velocity is least. This is 
in accordance with the known fact that the largest, 
coarsest, particles of detritus are found in the lowest 
depths of a stream, where the velocity is least, but 
frictional turbulence greatest. The ‘‘ lowest gear” 
does the heaviest work. 

Dupuit, who fifteen years later was Inspector- 
General of Bridges and Roads, France, expressed the 
opinion in 1848 that the power of suspension in flow- 
ing water of solids heavier than water is proportionate 
to the differences of velocity of filaments of the 
current at uniform distances apart in the vertical 
plane. The data recorded in the above table and in 
the diagram corroborate Dupuit’s theory that silt 
suspension is dependent on relative, not on absolute, 
velocity. 

For 150 years past most treatises or text-books on 
hydraulics, or on civil engineering, have made a point 
of reproducing Du Buat’s data of “* bottom velocity 
at which scour commences,”’ in the case of various 
kinds of soil, such as clay, sand, gravel, &c. Some 
of them, such as Rankine’s treatise, mention Du Buat 
as the authority for the data, whilst others appear 
to be in ignorance of the authorship. Although 
Du Buat’s ‘“ bottom velocities ’’ were measured by 
the peculiar device of bed-rolling balls in a smooth 
wooden channel, a device hardly ever adopted by 
anyone except Du Buat, and the only device which 
could have lent itself to the misnomer, ‘‘ bottom 
velocity,” none of the text-book authors has ever 
drawn attention to this circumstance. Although 
Cunningham, Von Wagner, Lamb, Gilbert, &c., have 
pointed out during the past sixty years that the 
‘* bottom velocity ” is probably zero, and although 
this, if true, is sufficient to knock the bottom out of 
the conception of erosion being due to absolute 
velocity, of finite magnitude, the text-books generally 
are silent on the point. 








CaNnaDIAN MetaL Outrut.—Last year the production 
of base metal in Canada reached a record value of 
167,869,000 dollars, and for the first time in many years 
exceeded the value of the gold production. Over half a 
million pounds of copper, valued at 69 million dollars, 
were produced. Other minerals included 219,000 lb. of 
nickel, valued at 58 million dollars ; 416 million pounds of 
lead, valued at 22 million dollars ; and 364 million pounds 
of zine, valued at 18 million dollars. 





Leipzig Technical Fair, 1938. 
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(Continued from page 364, April Ist.) 


a the present article we propose to conclude our 

descriptions of some of the newer examples of 
German machine tools which were to be seen at the 
recent Leipzig Technical Fair. In a later article 
we shall deal with some of the other aspects of the 
Fair—the largest yet held. 


MULLER uND Montag. 


The firm of Miiller und Montag G.m.b.H., of 
Leipzig, exhibited a new design of milling machine 
for the production of dies and moulds, which was 
specially produced for one of the leading automobile 
firms. It can also be employed for forging dies and 
the moulds required in the glass and plastic industries. 
As will be seen from Fig. 23, the machine is strongly 
built, and is of the vertical form. Although simple in 
construction, it is very efficient in operation, and the 
makers claim that it produces a far greater output 
of cleaner milled work than any ordinary machine 
hitherto designed for this special purpose. The 
column and base are hollow castings and serve to 
enclose completely the gearing and working parts. 
The milling spindle, which is mounted a distance of 
193in. in front of the main guides, has a vertical 
traverse of 5}in. It is carried in a lower bearing of 
3 {;in. diameter, and has a nose bored with a No. 5 
Morse taper and an internal bore of 14in. through- 
out, and the collets are fixed by an internal screw of 
the draw-in pattern. The head is arranged to take 
a so-called ** cherrying attachment,” or recess milling 

















FIG. 23—DiE-SINKING MACHINE—MULLER 


device, by which semi-circular recesses from jin. 
to 5%in. diameter and any desired width, can be 
milled. For changing cutters, a spindle-locking device 
is fitted, which stops and locks the spindle, and inter- 
rupts the current to the driving motor, so that the 
machine cannot start again while the changing opera- 
tion is being carried out. The spindle is furnished 
with a hand wheel for its vertical control with a micro- 
meter collar, scale, and stop screw for accurate setting 
to milling depth. 

The table has vice jaws and is swivel mounted on 
the saddle, with a hand-operated rotary drive for 
curved and circular work. The table has a length of 
22in., with a width of 14}in. The clamping surface 
between the jaws is 14}in. by 14}in., with a jaw 
height of 1gin. The machined surfaces at either 
end of the table are designed to serve as measuring 
areas and for marking out the work. The table 
traverses are 18{in. across the column, 12gin. towards 
the column, and a vertical traverse of 18}in. It will 
be noted that the lower guides of the cross slide are 
fully covered by the knee, which is well guided and 
counterbalanced by a weight. An interesting feature 
is the roller blind, winding, and unwinding with the 
knee movement, which protects the guide surfaces on 
the column from damage by chips, &c. As illustrated, 
the machine is electrically driven with push-button 
motor control, but an alternative belt drive is avail- 
able. There is a nine-speed gear-box driving the 
spindle by means of a multiple V belt. In all, 
eighteen speeds are available, nine with gear trans- 
mission from 38 to 235 r.p.m. and nine from 300 to 
1900 r.p.m., with direct V belt drive without gears. 
All spindles are well protected, and are provided 
with micrometer collars for fine adjustment. The 
machine is illuminated internally, and this light, 





coming through a glass panel, avoids the formation 
of shadows in the working zone of the machine. 


WANDERER-WERKE. 


As in previous years, the Wanderer-Werke, of 
Siegmar-Schonau, near Chemnitz, showed a wide 
range of milling machines for all purposes, and we 
noted several improved features, such as automatic 
overload safety couplings on feed motions, and 
electrically operated drives and table motions. 
In the production milling machines tables have been 
widened and improvements effected in both single 

















FiG. 24—VERTICAL MILLING MACHINE—WANDERER 


and double-spindle machines. We illustrate in Fig. 24 
a typical example of a Wanderer vertical milling 
machine with a tilting spindle head, and a vertically 
adjustable milling spindle. A feature of these 
machines is their generous dimensions, which permit 
of large work capacity even when employing a 
circular table or copying attachment. The machine 
shown has a table surface of 314in. by 9{fin., with an 
automatic traverse of 23gin. and hand-operated cross 
traverse of 8{in., with a vertical traverse, also hand 
operated, of 15}in. The milling spindle has an internal 











FIG. 25—TOOTH MILLING MACHINE—WANDERER 


taper of Morse No. 4 with a vertical adjustment of 
3in., and can be tilted to 45 deg. in either direction. 
There are nine spindle speeds and twelve feeds. In 
Fig. 25 we show a special pattern of production milling 
machine which has been designed in collaboration 
with the Albert Hirth A.G., of Stuttgart-Zuffen- 
hausen, for the production of the Hirth patented 
radial-toothed coupling, now freely employed for 
aeroplane propeller couplings and various joints in 
machinery manufacture. In general, the machine 
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follows the firm’s No. 5lp production miller as 
regards its table drive, table control, and milling 
spindle drive, but it is provided with a somewhat 
taller column as the work is in principle mounted 
vertically in the machine. The table and the bed 
are both furnished with special openings to take the 
work. In making these special radial-toothed 
couplings and joints, specially accurate dividing and 
measuring apparatus is needed, and this forms part 
of the general equipment of the machine. We may 
perhaps comment on the very compact and clean 
design which has been produced. 

In these articles we have only been able to touch 
upon a few of the many interesting machines shown 
at the 1938 Fair. How difficult that task is will be 
recognised when we record that in Hall No. 9 alone 
there were over 175 different firms showing machines 
on the ground floor of the building with over fifty 
more firms in the galleries around the hall. This 
year a commendable departure was made by the 
Association of German Machine Tool Manufacturers 
in adapting and equipping Hall No. 14 for metal- 
working machine tools. In that new hall no less than 
150 firms were accommodated on two stories. Many 
of these firms were new, and we understand that others 
were turned away. It seems that it will be necessary 
in the near future to increase still further the space 
allotted to machine tools, not forgetting the fine 
display of woodworking machinery which over one 
hundred firms exhibited in Hall No. 11. 

This year there were but few foreign firms showing 
machines at what is becoming the world’s most 
important technical fair. We noted only one British 
firm showing tools in Hall 14—the Newall Engineering 
Company, Ltd., of Peterborough—and there were 
one or two American, French, and Swiss firms. There 
is no doubt that the provision of exhibition space 
comparable with that enjoyed by the leading firms 
in Hall 9 would attract firms from abroad, and we 
were given to understand that it is possible that a 
further extension of this kind may be considered. 

(T’o be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





TEMPERATURE INDICATION ON INTERNAL 
COMBUSTION INDICATOR DIAGRAMS. 


Sik,—-It has long been recognised that, while the internal 
combustion indicator diagram is useful in showing changes 
of pressure and volume, it fails to indicate the temperature 
changes occurring throughout the cycle. Hence it is 
hoped that the following methods of showing the tem- 
peratures at all points in the cycle, where the mass remains 
constant, may prove of interest and use to your readers. 

After the diagram has been calibrated, i.e., the axes 
of :ero volume and zero pressure have been drawn in, a 
rectangular hyperbola A B (Fig. 1), which is a curve of 














FIG. 1 « 
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constant temperature, is drawn across it. A convenient 
value to choose for this temperature is 1000 deg. Cent. abs. 
One point on this curve must first be located, and this is 
only possible, as is the case for any other method of tem- 
perature determination, from the indicator diagram, if a 
temperature at one point on the diagram is either caleu- 
lated or assumed. For the diagram shown, the calcu- 
lated value at the end of suction, 7.e., at the point C, was 
found to be 390 deg. Cent. abs. Hence the point D on the 


an Bl 





rectangular hyperbola is so placed that the ratio 


_ 390 


=1000 ° The temperature Ty at any point, such as H, 





on the indicator diagram, is then found from the relation- 
ety eer! os ' 
ship —— =—— ., 
1000 K 

In order, however, to obtain a more rapid survey of the 
temperature values at different points on the curve, the 
following procedure should be adopted, particularly when 
many diagrams from one engine have to be examined. 
A network of constant temperature curves, i.e., of rect- 
angular hyperbole having the same axes as the indicator 
diagram under examination, is drawn on a sheet of tracing 
paper and an atmospheric line of average value is also 
marked on this network. In drawing the rectangular 
hyperbole it should be remembered that for equal tem- 
perature intercepts the vertical distances between the 
curves at any constant volume line are also equal, so that 
the network of curves is rapidly constructed after one 
rectangular hyperbola, such as for T= 1000 deg. Cent. abs., 
has been drawn. 

Tn use this framework of constant temperature lines is 
superimposed on the indicator diagram with the end 
perpendiculars and atmospheric lines coinciding. As 
shown in Fig. 2, temperatures can then be read at any 
point on the diagram between the beginning of com- 
pression and release. 


E. W. GEYER. 
The Engineering Department, 
The University, Glasgow, 
March 3lst. 


CRITICAL PRESSURE RATIO IN GAS FLOW. 


Str,—The critical pressure ratio r, for gas flow in a 
convergent-divergent nozzle is usually expressed as 
n 


2 \n—1 
re=piipe= (5) 


where 7, and pj are the mean absolute pressures at the 
nozzle throat and inlet respectively, n being the mean 
index for the expansion which takes place in the nozzle 
“ entrance,’’ that is, in the part of the nozzle between 
inlet and throat. In the ideal case of adiabatic frictionless 
flow, n= y, the ratio of the specific heats of the gas. 

In the practical “ polytropic ” type of flow which is 
characterised by a small amount of frictional reheat, 
n is less than y and may be expressed* in terms of y and 
the “ entrance efficiency ”’ 7; of the nozzle, by 


(1) 


n= (y~t+1+dy—1)}/{y+1—ady—D} 2) 


For the nozzle passing superheated steam, y=1-3 and 
rt may have a value somewhere between 0-97 and 0-99, 
while for the nozzle dealing with high-temperature gas 
y=1-34 to 1-38, depending on the temperature and 
composition of the gas, 7 possibly varying from 0-90 
to 0-97. 

Recently while analysing some of the experimental 
results recorded by Mr. A. M. Binnie and Dr. M. W. Woods 
in the valuable paperf which they read before the Steam 
Group of the Institution of Mechanical Engineers a short 
time avo, the writer was using equation (1) to calculate 
values ot n corresponding to given values of r,. 

As will be :eadily seen, this particular application of the 
equation involves a tedious series of successive approxi- 
nations for each value of r, chosen. In order to reduce 
the labour of calculation, he looked about for a shorter 
way, and was fortunate in striking the following simpli- 
fication for r,. 

(3) 
This is a very close approximation which eliminates all 


logarithmic and trial-and-error work from the calculations. 
It may interest certain of your readers. It is obtained in 


r.=p/pi=1-lll—(n/n+1) 


n 
9 


- 


the following way —(4) "—1 5. written in the form 
n 


n 


Bs). me 
(1 -"—)) find , and expand:2d binomially to two terms 
e 


giving (1 ~.) - Aconstant of amount 0-111 is added, 
and the resulting expression (3) is found to hold with 
remarkable accuracy for values of n in the practical range, 
1-1 to 1-7. 
Differentiation of (3), to find how r, varies with n, 
yields 
dr.jd n= —1/(n+1)? (4) 
an approximation which may be used with reasonable 
accuracy instead of the exact form 
fon 1 ( 2 ) \ < 
d r,/d r= mC aoe a a+] J - (9d) 
given by Messrs. Binnie and Wood in their paper. 
G. G. McDona.p. 
The Engineering Department, 
The University, Glasgow, 
March 31st, 1938. 








RatLway ACCIDENT IN New ZeaLanp.—Early in the 
morning of Saturday, March 26th, a night excursion train 
from Wellington to New Plymouth, in New Zealand, left 
the rails on a curve near Wanganui, and six persons were 
killed and fourteen injured. 





* Tax Encrnzer, Vol. 153, p. 685, 1932. 


t “Pressure Distribution in a Convergent-Divergent Steam 
Nozzle.” —Proc. I. Mech. E., Vol. 138, 1938. 





SIXTY YEARS AGO. 


Ir was useless to deny, we wrote in our issue of April 5th, 
1878, that recent progress in the art of torpedo attack 
was regarded with grave misgivings by those who had 
hitherto pinned their faith to ironclads and guns. Russia 
and Turkey were at that time at war. British warships 
were in Turkish waters ready to take action in the event 
of our becoming involved in the conflict, the policy of 
the country being inclined towards affording support to 
Turkey. Fears were being expressed that our ships were 
in great danger of being sunk by Russian torpedoes. 
Some said that the danger was imaginary, others con- 
tended that if a good look-out were maintained torpedo 
attack could always easily be avoided, and yet others 
argued that nothing could be done to protect battleships 
against torpedoes and therefore that the only course 
open to us was to allow our ships to take their chance. 
We argued against all such views and urged the Admiralty 
at once to take steps to render the British Fleet secure 
against torpedo attack. We were chiefly concerned about 
the developments recently made in the Whitehead 
“fish” torpedo. That device could now be relied upon 
to travel in a straight path—presumably, although we 
did not mention it, because a gyroscopic system of con- 
trolling the rudders had been applied to the original design. 
Launches capable of carrying and discharging torpedoes 
had been successfully built. In fine, we said, it had now 
to be recognised that a Whitehead torpedo could be 
fired from a distance of 500 yards at a battleship, in 
anything like moderately still water, with absolute 
certainty that it would strike the ship and explode on 
striking. How was the peril to be averted? Booms 
rigged out parallel with the ship’s sides or a raft of logs 
chained together and floating round her hull would stop 
the attack of a spar torpedo launch, but either of these 
plans would be useless against a Whitehead torpedo 
which approached its target submerged. As a practicable 
solution of the problem we proposed the use of a curtain 
suspended from davits extending from the sides of the 
ship. The curtain, we said, could be composed of a net 
made of lin. round iron bars bent into meshes a foot square. 
It would hang about 10ft. from the ship’s side and in the 
lowered position would extend 18ft. below the surface of 
the water. It would be made in lengths of 20ft. for ease 
in handling, and when raised would hang a couple of feet 
clear of the water. We estimated that a curtain for a 
ship 300ft. long would, with its davits and lifting gear, 
weigh not more than 25 or 26 tons. ° When the ship was 
steaming the curtain would be raised in order to avoid 
interfering with her speed. We argued that a torpedo 
weighing a ton and moving at 15 miles an hour would be 
quite incapable of breaking the iron meshes of the curtain 
and that the inertia of the curtain would be sufficient to 
prevent the torpedo from pushing it inwards until its 
nose struck the hull of the ironclad.... Torpedo nets 
of much the same type as we described were eventually 
introduced and persisted in use into the early days of the 
Great War. 








AccorpDING to a report by Herr Otto Quitmann, 
manager of the foreign trade section of the Berlin machine 
construction economic group, the exports of all kinds of 
machinery from Germany in 1937 reached a maximum 
level, the value having been 801 million Reich marks, 
as compared with 661 millions in 1936, or an increase of 
18 per cent. The exports were equal to one-fifth of the 
total production of machinery in the country, which repre- 
sented the large amount of about 4 milliards of marks, 
while at the end of 1937 no fewer than 700,000 persons 
were employed in this industry. Some 60 per cent. of 
the total exports were disposed of in Europe, and 40 per 
cent. in the remainder of the world. In the world markets 
the principal competitors are Great Britain and the 
United States, and with Germany these three countries 
provide 80 per cent. of the world requirements, of which 
Germany claims to supply one-third. 

Dealing with machine tools in particular, it is found 
that their share in the total exports of machinery from 
Germany was represented by 111,552 metric tons in 
1937 as compared with 81,799 tons in 1936, or an 
increase of 27 per cent. The value rose from 135-29 
million marks to 194-05 millions in 1937. These figures 
show that since the low export level recorded in 1935, 
the deliveries to other countries have advanced by 
50,021 tons, or have more than doubled. Nevertheless, 
despite this progress, the results for 1937 were consider- 
ably below those of 1931, when the exports amounted to 
146,782 tons. It is, however, contended that as a result 
of recent technical improvements, it has been possible 
considerably to increase the efficiency, so that to-day 
fewer machine units are required for obtaining the same 
production as was the case a few years ago. In any 
event, it is considered in interested German circles that the 
fresh increase in the exports has enabled the industry to 
maintain and improve its position in the world markets 
and that it is on its way to recover its former share in the 
world trade. 

With the exception of stone-working machines, all 
groups have participated in the renewed expansion of 
exports. Machine tools for the working of metals continue 
to occupy the leading position, the quantity having risen 
from 73,216 tons in 1936 to 102,364 tons last year. Not- 
withstanding the improved absorbing capacity of oversea 
markets, about 80 per cent. of the machines in this par- 
ticular group were imported by markets in Europe, 
especially in the southern countries and particularly 
Yugo-slavia and Roumania. The exports of steam and 
hydraulic forging presses, riveting machines, and hammers 
advanced from 2633 tons in 1936 to 6344 tons last year, 
and in the latter Japan participated with 3900 tons. 
Woodworking machines expanded from 4737 tons in 
1936 to 6375 tons last year, but the exports of stone- 
working machines declined from 213 tons to 170 tons. 
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L.M.S. Oil-Engined Train. 


No. 
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(Continued from page 372, April Ist.) 


| the previous part of this article we have made brief 
reference to the main features of the arrangements 
made for controlling the six engines and the various 
reversing gears and torque converter mechanisms. In 
the par. which follows the Leyland system of multiple- 
unit railear control, as provided on the L.M.S. units, is 
described in more detail. 

In the development of the system it has been accepted 
as fundamental principles that the failure of any one 
engine must not involve stoppage of the train, and 
that the multiplicity of power units must demand only 
the minimum of additional skill or attention on the 
part of the driver, above that required for the control of 
a single power unit. 

The first-named objective—that is, the mutual inde- 
pendence of the power plants with regard to the failure 
of any one—is attained by the insertion of free wheels 
in the transmission units, which prevent the drag of a 
stopped engine from being imposed on the remainder. 
In the event of an engine seizure, over-running takes 
place as soon as the internal friction of the engine is 
sufficient to retard it below the corresponding train speed. 
In this way the wholesale destruction ensuing from con- 
tinuing to drive an engine in a seized condition is obviated, 

As regards simplicity of control from the driver’s point 
of view, the Leyland torque converter provides flexibility 





and dispenses with the need for change speed gears and 
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ing oil pressure switches and so forth. Similarly, the 
handle for the reversing switch can only be removed in the 
neutral position. If the driver is changing the ends of 
the train, for driving in the opposite direction, it is 
necessary for him to remove both the handles from their 
switch sockets in the relinquished panel before any control 
operations can take effect at the new driving position. 
The starting and reversing circuits are completed only 
when the converter control switch is in the neutral 
position. However, the starting circuits are further inter- 
locked by being carried through the rotary contactor 
(to be described later), which is operated by the converter 
clutch lever to prevent starter engagement unless the 
transmission is in the neutral setting. These interlocks 
contribute greatly to the achievement of foolproof 
operation. 
CLuTCH AND REVERSING CYLINDERS. 

For the operation of the torque converter clutch 
mechanism a double-acting air cylinder is provided. In 
the event of failure of the air pressure or insufficient reser- 
voir pressure the clutch mechanism can be manually 
operated. It is not necessary, however, to maintain con- 
tinuously a constant air pressure to the clutch cylinder, 
as a spring detent is arranged to retain the piston in the 
neutral position after the pneumatic effort has moved 
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trolled by two of these valves, which are so connected 
that the solenoids can only be energised alternately. 


Converter ContTROL RELAYS. 


Referring to the diagram of the control arrangements, 
Fig. 10, which shows the arrangements for one end car, 
it can be seen that there are three train wires associated 
with the torque converter control, each fed in one of the 
three positions of the switch and each feeding, in turn, a 
separate solenoid relay. When any one of these three 
relays is energised, contacts, which are normally held 
open by means of springs, are closed, thus completing the 
circuit from the battery positive terminal up to the appro- 
priate contact on the rotary contactor, which unit performs 
the final stage in the converter control. These relays are 
wound so as to be suitable for withstanding continuous 
service with low current consumption. 


Rorary Con Tacror. 


The unit forming the “ rotary contactor "’ is mounted in 
the torque converter clutch housing. It is composed of a 
small cam-operated switch with the cam mechanically 
linked to the clutch control arm. The switch consists of 
a central cam spindle, which operates on spring-loaded 
arms carrying platinum points, making contact with fixed 
platinum points in such a manner as to “ make” and 
* break ’’ circuits originally closed or preselected at 
the panel in accordance with the movement of the clutch 
lever, The switch is housed in an aluminium casing. 

Three contacts (1, 2, 3, Fig. 11) are housed in the cover 
supporting the rotary contactor, and are provided with 
an adjustment for altering the phase of the making and 
breaking of the contacts as required. These contacts are 
used for finding the neutral position on the torque con- 
verter clutch operating lever. They permit a fine adjust- 
ment to be made and prevent unnecessary hunting on 
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the associated operated mechanism. The torque converter 
has only three control positions, namely, converter drive, 
direct drive, and neutral. Furthermore, the number of 
operations under the control of the driver is reduced by 
providing automatic disengagement of the starter motors 
when the engines have started, automatic prevention of 
starter motor engagement in respect of a seized engine 
and automatic stopping of an engine as the result of a 
failure in the lubricating or cooling systems. Since these 
emergencies are provided for automatically, a reduction 
in the number of defect-indicator lights, for the attention 
of the driver, can be made. 
CONTROL SWITCHES. 

As mentioned previously, a duplex control switch is 
supplied for torque converter and reversing control. 
This switch is used to energise solenoids through suitable 
relays for operating valves controlling the admission of 
air to the double-acting air cylinders on the torque con- 
verter and the final drive gear-box. 

Attached to the underside of the control panel, the switch 
consists of a gun-metal frame carrying a bakelite fabric base 
with spring-loaded contact buttons. Two spring-loaded 
detent plungers engage with a drum, giving three definite 
positions for the switch. Each switch is provided with 
duplicate parts so that the one switch assembly can com- 
bine the two functions of controlling the torque converter 
mechanism and the reversing gears. Through one of the 
detent plungers referred to is carried the positive feed to 
the switch contacts. A mechanical interlock is incor- 
porated between the two drums, so as to ensure that the 
reversing switch is operative only when the converter 
switch is in the neutral position. The mounting of the 
switch is so arranged that the only visible parts are the 
two operating levers projecting through slots in the control 
panel. 

The handle of the torque converter switch is removable 
only in the neutral position. Furthermore, it must be 


inserted in its socket to enable the converter, starting, 
and reversing controls to be operated and to bring the 





} ositive electrical feed into action for the engine lubricat- 


FiG. 10—DIAGRAM OF PNEUMATIC CONNECTIONS 


it thereto ; nor is pneumatic effort required to hold the 
clutch in either the direct drive or the converter drive 
positions, for in these positions the clutch facings are held 
in engagement by the toggle action of the clutch springs. 
This action is arranged to follow up and compensate for 
wear of the clutch faces automatically. 

A drum switch, known as a “ rotary contactor,”’ is 
arranged to cut off the current supply to the solenoid- 
operated valves controlling the admission of air to the 
cylinder as soon as one of the three positions is reached. 
The effect of cutting off the current is to place both sides of 
the piston in communication with the atmosphere. 

For reversing, a double-acting air cylinder is mounted 
directly on the final drive gear-box on the bogie. It is 
furnished with adaptors for a flexible pipe connection to 
the main underframe of the car. Here, again, a manual 
gear-shifting device is provided, so that the reversing gear 
can be operated in the event of failure of the air pressure. 
In addition, two special switches are fitted to the reversing 
cylinders, which ensure that the cylinders are kept charged 
with air while the transmission is in the neutral or the 
converter setting. When the piston is in a position about 
fin. to yin. from the end of its travel, the air is auto- 
matically cut off. 

The two electromagnetic valves for the control of the 
reversing gear for each final drive are mounted in a dust- 
proof casing on the underframe near the final drive gear- 
box. This casing has a sheet metal cover retained by means 
of spring fasteners. 

Two types of electromagnetically operated valves are 
used on the car. The first type is used for the clutch and 
reversing cylinders, and for the admission of the full 
reservoir pressure to the fuel pump control cylinder for 
starting purposes. In this type the supply air port is 
connected with the cylinder port when the coil is energised. 
In the second type, which is used for reducing the pressure 
in the fuel pump cylinder to atmospheric in order to stop 
the engine, the cylinder port is connected with the atmo- 
sphere when the coil is energised. Each type of valve is 
energised by current at 24 volts, and consumes 0-15 
amperes. Each of the double-acting air cylinders is con- 

















the clutch operating lever. A pointer is fixed to the end 
of the cam spindle, and the base for the contacts—housed 
in the cover supporting the rotary contactor—has a raised 
portion with a line scribed thereon. When the end of the 
pointer coincides with the scribed line, the “ electrical 
centre ’’ of the rotary contactor is found. 

These contacts are for the circuits controlling the two 
electromagnetic valves for the clutch cylinder, the starting 
motor and the oil pressure switch. The contacts are so 
arranged that they give three positive positions to the 
clutch mechanism in accordance with the panel switch 
positions, and also break the feed to the electromagnetic 
valves when the clutch is actually in direct, converter, or 
neutral setting, thereby relieving the clutch ball race of 
load and preventing waste of air or electricity. 

When the neutral setting is selected on the converter 
control switch, the neutral relay is energised, thus con- 
necting the battery positive with contact number 2 on 
the rotary contactor, which is shown as a sliding member 
for the sake of clarity (Fig. 11). 

In order to understand how the control is positively 
held in the neutral position under these conditions, suppose 
that the bar is moved to the left by some outside influence. 
This movement would bring the middle segment of the 
rotary contactor into contact with point number 1, and 
energise the converter drive valve, admitting air to the 
left-hand side of the piston, with the effect of restoring 
the bar to its original position. A similar action would 
take place in conjunction with point number 3, should a 
movement from the central setting to the right be caused 
by an external force. 

Considering the bar in the neutral position, as shown, 
if the converter solenoid relay is energised, the battery 
feeds through the points marked C and 5 to the con- 
verter valve, causing the piston to move to the right-hand 
or converter end. Some time before completion of the 
travel the point 5 loses contact with its segment, de- 
energising the electromagnetic valve, and leaving the 
piston with atmospheric conditions on both sides. Under 
these circumstances, the toggle action of the clutch 
springs is sufficiently powerful to complete the motion. 
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In the neutral position the piston is held without the 
need of pneumatic effort by a spring detent. When in 
direct or converter settings the clutch is held in engage- 
ment by the toggle action of springs which follow up any 
wear that takes place without the need for any correspond- 
ing adjustment on the contactor. 

In order to complete the circuit for the starting motor, 
when the rotary contactor is in the neutral setting, a fourth 
contact piece is provided, The motor starting circuit 
cannot therefore be completed when the contactor is 
in the direct drive or torque converter drive setting. 
The fifth contact piece with which the contactor is fur- 
nished is for the purpose of interrupting the circuit to the 
oil pressure switch (described below) when the transmis- 
sion is in the neutral setting. 


Ow PRressurg Swircs. 


The purpose of the oil pressure switch is to close 
and open contacts for completing and breaking circuits, 


firstly, to indicate to the driver the failure of the 
lubrication system on any particular engine, and, 
secondly, to operate the “stop” electromagnetic 


valve, so as to cut off the fuel supply to the engine 
in question. The effect of the switch is to close contacts 
with a falling oil pressure at 6 Ib. per square inch, 
and to open contacts with a rising oil pressure at 8 lb. 
per square inch. A falling oil pressure can result from 
engine stoppage or from any defect in the lubrication 
system. such as broken or leaky oil delivery pipes, a faulty 






























“Tre Enaineen” 





valves to stop the engine. The actual contacts are formed 
by short wires sealed in vacuo in a glass tube containing a 
small quantity of mercury. The tubes are held in a metal 
casing mounted on a pivot, the a ment being such 
that when a float in a water tank falls below a certain level, 
the tubes are overbalanced and suddenly tilt over to an 
angle of 30 deg. This movement has the effect of causing 
the mercury to bridge the wires, thus energising the fuel 
pump “stop” switeh, and stopping the engine. When 
the water is at the correct level the mercury tubes are 
held in the opposite inclination at an angle of 30 deg., in 
the open-circuit condition, by the buoyancy of the float. 
This angle of 30 deg. is said to be sufficient to prevent the 
car movement from affecting the action. The switch and 
float mechanism is fully enclosed in a separate self-con- 
tained assembly which is applied to one water reserve 
tank on each car. The tanks are mounted above the level 
of the cylinder heads and are connected with the radiators. 


Fuet Pump Controu. 

The control of the amount of fuel delivered by each fuel 
injection pump is effected by fitting to each of them a 
small air cylinder. This cylinder is arranged to thrust 
against calibrated springs for the regulation of the fuel 
delivery in accordance with the pressure in the train pipe. 
This pressure, in turn, is regulated by the action of the self- 
lapping valve in the driving compartment. The springs, 
which tend to return the fuel control to a position for 
zero delivery, have a differential rate, so arranged that a 
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control switch, and the interlocking arrangement ensures, 
as described previously, that this feed is only live when the 
switch is in the neutral position. 

From the switches the feeds are taken through the 
contacts on the rotary contactors to the “ start” 
electromagnetic valves. These valves admit air from 
the main reservoir through the double check valves 
to the fuel pump response cylinders, which move the 
fuel injection pump levers to the full delivery position, 
and close the fuel delivery pump starting switches, thus 
supplying fuel to the injection pumps. Simultaneously, a 
feed from the “ start” electromagnetic valve energises 
the starting motor solenoid and engages the starting 
motor, the circuit being completed through the fuel pump 
starting switch to the battery negative terminal. For 
these operations the driver’s fuel pump control valve is 
set to co nd to a speed not less than the idling speed 
of the engines, so that they will continue to run at a definite 
speed after starter engagement has caused them to fire. 

Since there is no oil pressure with a stationary engine, 
the normal action of the oil pressure switch is prevented 
when starting. The circuit is so arranged that the elec- 
trical feed to the oil pressure switch, which energises the 
“‘ stop ”’ electromagnetic valve, is taken through contacts 
on the rotary contactor, which are broken when neutral 
is engaged, but closed when direct or converter drives 
are engaged. In this way, while the transmission is in the 
neutral setting, defective oiling will not prevent the stert- 
ing of an engine, but as soon as the converter is engaged 
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FiG. 11—DIAGRAM OF ELECTRICAL CONNECTIONS FOR END CAR 


pump, lack of oil, or a fractured engine oilsump. Of course, 
it also occurs simply as the result of normal engine stoppage. 

There are two independent circuits, one of which is used 
to feed an oil pressure indicating light on each control 
panel, thus indicating the defective engine. The second 
circuit is used to energise the “stop” electromagnetic 
valve, as described above, to stop the engine as the 
result of any oiling defect, providing such defect occurs 
when the transmission is in the direct or converter drive 
settings. This provision is taken care of by the fifth contact 
piece in the rotary contactor, already described. 

The oil pressure switch contacts are operated by an 
expanding metal bellows, which is designed for a pressure 
of 160 Ib, per square inch. A quick break is ensured by 
a permanent magnet. The pressure at which contact 
takes place is indicated on a visible scale, and it is adjust- 
able by means of a large external knob which can be 
locked or sealed. 

The above-mentioned component, together with the 
double check valve and all the relays and electromagnetic 
valves required for the control of the throttle and torque 
converter for each engine, is mounted on the underframe 
in a dustproof casing with a sheet metal cover held in place 
by spring clips. Two twelve-pin couplings with self- 
aligning contacts are provided in order to permit removal 
of the box without detaching any wires. The connec- 
tions are made clear by figures stamped on the coupling 
body. 


Low Water Switcu. 


Two mercury switch tubes, which operate contacts 
when the water in the engine cooling system falls below 
a certain level, as the result of prolonged boiling or leaks, 
form the low water switch. It operates in conjunction 
with two adjacent engines, and has two independent 





circuits, each used to energise the ‘‘ stop ”’ electromagnetic 





given thrust causes the control to move to the idling 
position, but further movement involves a considerable 
increase in thrust. 

The starting and stopping control is performed through 
the agency of a double check valve, consisting of a cylinder 
with a free piston (Fig. 10). The cylinder is connected by 
pipes at each end to the “stop” and “start” electromag- 
netic valves, and connected in the middle to the fuel pump 
delivery control response cylinder. When air is admitted 
through the “ start ’”’ electromagnetic valve, the piston is 
blown over to the other end of the cylinder. In this way 
the port for the ‘‘ stop” electromagnetic valve is sealed 
and the port for the fuel pump cylinder is uncovered. 
The reverse action takes place when air is admitted 
through the “ stop ’’ electromagnetic valve. As a result of 
the low pressure required to obtain the idling position for 
the fuel pump response cylinder, the piston is spring-loaded 
for movement in this direction. 


AUTOMATIC STARTING ARRANGEMENTS. 


A device, which is attached to the fuel pump on each 
engine, has been developed to suit the requirements of 
automatic starting by C.A.V.-Bosch, Ltd. It is operated 
by the combined action which the fuel pump operating 
lever and the governor exert on the rack which controls 
the individual pump elements. 

The conditions which must exist for starting an engine 
from the driver’s control panel are, first, that the engine 
must be practically stationary ; secondly, that there is 
sufficient air pressure in the main reservoir to enable the 
fuel pump mse cylinders to move the rack to the full 
throttle position ; finally, that the transmission must be 
in the neutral setting. 

Six push-button switches are mounted on each control 


prior to moving the train, the oil pressure switch causes 
the ‘‘ stop ’’ electromagnetic valve to come into action. 

In order to facilitate starting the engines from cold. 
and to avoid long and repeated starter engagements, heater 
plugs are fitted to each engine. The heater plugs for two 
adjacent engines are connected in series, the battery 
positive to the heaters being taken through a relay in one 
of the adjacent control boxe3. This relay is controlied by a 
push-button switch on the control panel. 


INDIVIDUAL ENGINE CONTROL. 


For examination and inspection purposes, it is sometimes 
necessary to be able to start one engine independent of 
the others. For this purpose local control boxes are fitted 
wherein are installed heater plug and starting switches. 
If there is full pressure in the main air reservoir, it is only 
necessary to depress the push-button switches, and, pro- 
viding the transmission is in the neutral setting, the engine 
will start. If, however, the pressure is low in the main 
reservoir, a mechanical linkage is provided on erfgines 
Nos, 2, 4, and 5, in order to enable the fuel pump lever to 
be moved to the maximum delivery position, thus closing 
the contacts in the fuel delivery pump starting switch. 
Therefore these three engines can be started and should 
be run until full pressure is registered in the main reservoir, 
when the other engines can be started, as described above. 
Provided in each control box is a push-button switch for 
stopping individual engines. This switch energises the 
“stop” electromagnetic valve, as previously described, 
and brings the engine to rest. If it is desired completely 
to isolate one engine, in order to shut it down, and yet run 
the others, the pneumatic connections to that engine 
can be cut off by means of stop cocks fitted in the control 
box. 

It is stated that it is desirable in preparing the train 





panel for starting purposes. The positive feed to each 
switch is taken from a neutral contact on the converter 


for service in the morning to start each engine from coid 
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by using the local controls, since the driver can then 
listen to the running of each engine and observe the action 
of the various components in the control box. 


Inpicator Liguts, 


On each driving panel are fitted six indicator lights for 
low oil pressure and three indicator lights for the engine 
heater plugs. 

The oil indicator lights glow as the result of the closing 
of the oil pressure switches. In starting up the engines, 
the converter control switch handle is first put into its 
socket in the panel, having the effect of energising the 
neutral and positive feeds and causing the oil indicator 
lights to glow at both panels. Upon starting the engines, 
as 800n as the oil pressure has built up the indicator lights 
should go out. If any light continues to glow after a 
reasonable number of starter engagements for that par- 
ticular engine, the faulty unit is locked out of action by 
closing the isolating cocks on the corresponding engine 
control box, and the trouble is investigated as soon as 
possible. The oil pressure indicator lights are also arranged 
to glow as the result of engines stopping by reason of lack 
of water in the cooling systems operating the low water 
switches. 

When the heater plug push-button switches are depressed 
the heater plug indicator lights glow as an indication of 
their correct functioning. The heater plugs for two 
adjacent engines are connected in series, as mentioned pre- 
viously, and the two sets are operated by a single switch 
on the panel. The connection for the heater plug lights is 
taken from a point approximately midway between the 
two sets of heater plugs. Consequently, if the circuit is 
complete, the indicator light should glow dully when the 
switch is depressed. If the circuit is broken on the negative 
side of the indicator light tapping, the indicator should 
glow brightly. If, however, the circuit is broken on the 
positive side of the light tapping, the indicator light 
should not glow at all. Hence a fault in any part of the 
heater plug circuits can be readily detected by observing 
the brilliance of the light. 








Electrical Interference with Radio 
Reception. 


THE power engineer has long been a source of trouble to 
the communication engineer, especially since the advent 
of broadcasting. Nearly every item of electrical equip- 
ment and apparatus may now be regarded as a potential 
source of radio frequency energy which may be trans- 
mitted to the aerial of a wireless receiver, producing an 
interfering voltage at its input terminals with correspond- 
ing unpleasant sounds in the loud speaker or other repro- 
ducing apparatus. 

In an extensive and authoritative paper read before 
the Institution of Electrical Engineers on Wednesday, 
April 6th, Mr. A. J. Gilland Dr. S. Whitehead described 
the method of assessment of the interference to radio 
reception from electrical equipment, and determine the 
level to which such interference must be reduced to permit 
satisfactory service. Methods of achieving this result are 
described for the various classes of interfering equipment, 
and although the principles discussed are mainly directed 
towards the protection of broadcast reception, they apply 
equally to other radio communication services. 

Trolleybuses, high-voltage overhead transmission lines, 
high-frequency apparatus, electric lifts, teleeommunica- 
tion apparatus, domestic apparatus, neon signs, traffic 
lights, &e., converting and generating plant are 
included in the sourees of interference discussed. In this 
section of the paper covering sources of interference there 
is much of interest to power and communication engineers 
alike, but in this short abstract of the contribution we 
must confine ourselves to some of the methods of sup- 
pression. At the present time, the authors explain, there 
is in this country no legislation protecting the licensed 
listener against radio interference, and a member of the 
general public who finds his reception interfered with or 
possibly spoilt has no redress apart, possibly, from apply- 
ing in the High Court for an injunction for abatement of 
nuisanee. The Postmaster-General, so far as his own com- 
mercial services are concerned, is in a somewhat better 
position, as he receives protection under the Telegraph and 
other Acts against interference with his services by power 
lines. As the commercial receiving stations are normally 
located well away from industrial or residential areas, 


many of the ordinary sources of interference are rarely | 


troublesome and new overhead power lines are one of the 
few likely sources of trouble. 

A vast amount of work and annoyance would be saved 
if some scheme of suppressing at least the smaller items 
of electrical plant at the manufacturers’ works were 
adopted. The bulk suppression of interference in equip- 
ment, involves, however, a number of important con- 
siderations and requires some degree of international 
agreement, as otherwise plant which is suppressed suffi- 
ciently to meet the requirements of one country will not 
meet the requirements of some other country. It would 
be a great advance, therefore, if international agreement 
could be obtained as to a value admissible for the inter- 
fering noise voltage of an electrical machine or appliance 
when measured at the factory. 

The general principles of interference suppression are 
now generally realised, and in the case of the majority 
of snialler electrical appliances can be covered by general 
rules and specifications. The larger and more compli- 
cated clectrical equipments, however, will generally 
require individual investigation and treatment for satis- 
factory suppression. 

In suppressing interference at the source one of two 
courses may be pursued ; either to prevent the generation 
of interference or alternatively if it is impossible to prevent 
it to limit its effect by preventing its radiation or passage 
to the power supply mains. The first course can often be 
adopted in the case of interference from switching opera- 
tions by preventing the sudden growth and sudden decay 
of current in the circuits in question. Circuits used for 


spark quenching are suitable for this purpose. But the 
majority of cases do not lend themselves to this treatment 
and it becomes necessary to prevent the interference, 
leaving the source by screening or modifications of the 





unsereened portions of the circuit as far as radiation is 
concerned and by the use of filter circuits to prevent the 
passage of the interference to the supply mains. 

As regards low power items, a large percentage of cases 
can be cured by the use of condensers alone. The use of 
condensers across the terminals of. electrical appliances 
will be more efficacious when the internal impedance of 
the appliance to high-frequency currents is high. The 
arrangement can be assumed to be equivalent to a 
potentiometer consisting of the machine impedance and 
condenser impedance shunted across the source of inter- 
fering voltage. The impedance of the condenser is low, 
so that the greater proportion of potential drop occurs 
across the machine impedance and a very small pro- 
portion occurs across the condenser and supply mains. 
Care must, of course, be taken that the value of condenser 
chosen is such as not to resonate with the machine 
impedance at any frequency liable to cause interference, 
as in this event the interference may be accentuated. 
It is also essential that the condensers with their associated 
connection leads have as little inductance as possible ; 
otherwise their efficiency will be reduced at the higher 
frequencies, 

The I.B.E. wiring regulations recommend that. all 
exposed metal on machines when such metal is less than 
8ft. above the floor shall be earthed. They also deprecate 
the use of two-pin reversible plugs and recommend that 
for portable appliances the framework should either be 
of non-metallic material or be protected with insulating 
material, and as these regulations are not always obeyed 
it is necessary to safeguard the users of such appliances 
from the possibility of electric shock. 

When condenser suppressors are fitted to portable 
machines one condenser is usually necessary between the 
supply mains and one between the neutral and frame. 
With the use of two-pin plugs it cannot be guaranteed 
that the latter condenser will remain connected as 
originally fitted, and it has therefore to be limited to a low 
value in order to avoid the risk of shock, This limitation 
has the effect of reducing the efficacy of the suppressors, 
but it has been found that if two 0-005-~ F condensers are 
fitted in series across 250-volt A.C. supply mains and the 
centre point of the condensers connected to the framework, 
then a reasonable degree of suppression can be obtained 
for a large number of machines, and it has been shown by 
extensive tests that in the event of the user touching the 
framework and earth simultaneously no appreciable 
shock can be felt. 

In the case of tele-communication apparatus, as far as 
automatic telephone plant is concerned, the most effective 
method of yupprosmnns interference from an exchange 
with overhead distribution is to provide filters on every 
circuit leaving the exchange building. Details of the line 
suppressors used for the purpose are given in the paper. 
The interference sometimes experienced from dialling 
can be alleviated by fitting a suppressor at the sub- 
seriber’s dial. 

The three main methods of suppression of the inter- 
ference from trolleybuses are by treatment of individual 
items, suppressors on the overhead wires, and chokes 
in the main supply leads from the trolley arms. The 
present conclusion is that for severe cases, where the 
streets are narrow, a combination of suppressors on each 
disturbing item on the trolleybus, with a few line con- 
densers at special situations, such as turning circles, 
crossings, and section points, is desirable. If the line is 
in bad condition or if wheel collectors are used, more line 
condensers may be necessary. In other cases the line 
condensers may be omitted, or line condensers may often 
be employed alone, if at sufficiently frequent intervals. 
For wide streets where aerials can be located at, say, 
50 yards from the route, main choke coils may be used. 
Where these are already in use the suppression they give 
may, if inadequate, be suitably reinforced by the addition 
of line condensers. 

As regards the normal broadcast wavelengths, con- 
denser suppressors of a conventional nature are applied 
to the various items of electrical equipment of auto- 
mobiles, such as the dynamo, coil or magneto, windscreen 
wiper, horn, &c. In addition, screened cable may be used 
for the wiring, the screen being bonded to the chassis. 
Such measures are mainly of importance for car radio, 
where, in addition, or alternatively, the aerial and lead 
are screened if in proximity to the car wiring. 

The spark system itself may affect receivers along the 
route or in the neighbourhood and requires special con- 
sideration. Complete screening is entirely effective, but 
at present expensive, and is mainly employed in aircraft 
and for military and police purposes. Automobiles may 
be partially screened by using screened and bonded 
ignition leads or by employing a metal cover substantially 
enclosing the high-voltage circuit. It is then necessary to 
apply a choke condenser filter at the battery terminals of 
the coil. The scheme appears sometimes to give adequate 
suppression, both for car radio and for external receivers. 
One serious disadvantage with screening is that the capaci- 
tive load on the coil or magneto may reduce its voltage 
unless it is specially designed, and decrease the life of 
the contact point. Partial screening may in many cases 
meet this objection, but difficulties will occur if existing 
coils are used with long gap sparking plugs. It seems 
possible, however, that with these plugs certain other 
alleviating factors may play a part, 

On account of the difficulties cited, alternative methods 
which fall into two classes have been studied—resistors, 
including resistor condenser combinations, and choke 
condenser units. Resistors must be placed as close as 
possible to the source of the spark, ?.e., at the actual plug 
and distributor terminals. With a single cylinder magneto 
or with a brush type distributor the resistors need only 
be mounted at the plugs. With magnetos, the distributor 
is usually incorporated in or close to the machine, so that 
no resistor is necessary in the distributor lead, but a resistor 
is required when a long lead connects a coil to a dis- 
tributor. The use of long distributed resistors as the plug 
leads themselves avoids duplication of resistors at each 
end and is more efficient for the same resistance value. 
In addition, the efficiency can be very considerably 
increased by covering a short length of lead at the plug 
end by a screen of metal foil so as to form a small con- 
denser of about 20uyF, the foil being bonded in the 
cylinder block. 

With some exceptions, satisfactory suppression of the 
interference on the D.C. side of rectifiers is obtained by 





means of condensers connected between each output lead 
and earth or between the anodes and cathode and earth, or 
by a combination of these methods. By means of such 
condensers of capacitance up to 1 or 24 F the disturbance 
can usually be reduced to 600 4 V or less, Since a reduc- 
tion of 10 db. may be allowed for attenuation in the cable 
to the nearest consumer, this corresponds to about 
200 u V applied in a manner comparable to that associated 
with a domestic item. 

With grid-controlled rectifiers, and with 
not completely balanced or stabilised, a 
degree of suppression is desirable. This may be 
achieved by H.F. chokes inserted in each feeder, 
with condensers connected between the load side 
of each choke and earth. The inductance of these 
chokes is limited by the load current to be carried. 
Standard values for air-core chokes are 150 4 H, 300 4 H, 
8004 H, to 1m H. The use of a choke with an iron core 
in shell form is of advantage as regards size and carrying 
capacity when dealing with heavy currents. 

In conditions obtaining in this country, a disturbance 
on the A.C. side needs treatment only in those cases where 
the domestic mains system is used and where the inter- 
ference level of the rectifier is unusually high. Sup- 
pression can then be achieved by a filter of normal type 
with a choke in each phase and a condenser of 0-1 to 
lw F connected between the supply side of each choke 
and earth. : 

Although the suppression of the high-frequency inter- 
ference arising from the operation of diathermy and 
similar types of apparatus is quite simple, the practical 
application may at times present some difficulty where 
apparatus is already permanently installed. It is there- 
fore important that in all new hospitals and medical 
institutions provision should be made during construction 
for the prevention of radiation. 

Two methods are available. The first is to re-design 
the apparatus in such a way that the secondary forms 
an output cireuit which in linear dimensions is as small 
as possible, and having a metallic return which reduces 
earth currents to a minimum. This method has not so 
far been adopted to any large extent, principally on the 
grounds of expense, but an experimental violet ray set 
has been designed by the Post Office to these require- 
ments and is practically non-interfering. The second 
method, which can be adopted for complete suppression, 
is the enclosure of the apparatus and patient in an earthed 
metallic screen and the provision of H.F. filters on all 
circuits entering the screened enclosure. It is also neces- 
sary that all water pipes, gas pipes, conduits, &e., be 
efficiently bonded to the screen. 

Instances may occur in which the nearest broadcast 
listener, although situated outside the field of directly 
radiated disturbance, is yet within the area over which 
receivers may be affected by the H.F. components propa- 
gated vid the supply mains. Provided that the electric 
supply system in the locality is laid underground an 
adequate degree of suppression should be gained by the 
insertion of an H.F. filter at the point of entry of the supply 
mains to the premises in which the interfering apparatus 
is housed, 
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Tue British Founpry Scuoo..—The Governors of the 
British Foundry School at Birmingham announce that the 
fourth session of the School will open on September 20th, 
1938. The present session will conclude at the end of July. 
The course is for one academic year and is intended for 
men of some practical experience and technical training, 
preparing for higher responsibilities in the foundry industry 
and includes cast and malleable cast iron, steel and non- 
ferrous metals. Further information and forms of applica- 
tion may be obtained from the Secretary of the School at 
the Central Technical College, Birmingham, or from the 
Honorary Treasurer and Adviser, 21, St. Paul’s-square, 
Birmingham, 3. 


CONFERENCE ON OL SHALE AND CANNEL CoAu.—Par- 
ticulars are now available of the programme of the Con- 
ference on Oil Shale and Cannel Coal organised by the 
Institution of Petroleum Technologists and to be held 
in Glasgow next June. More than thirty papers will be 
presented dealing with the oil shale industry in different 
countries. Scottish oil shales and cannels are to be dealt 
with in a group of ten papers covering geology, mining, 
and retorting. Papers are also being forwarded from 
Australia, Canada, New Zealand, U.S.A., France, 
Germany, Estonia, Sweden, Brazil, U.S.S.R., and Czecho- 
slovakia. The Conference is to be held from June 6th to 
llth, and the technical sessions will be held at the Empire 
Exhibition. A number of works visits are included in 
the programme, and a geological excursion will be made 
to Queensferry. 


New Britisa Cuemicat STANDARDS.—It is announced 
by the Bureau of Analysed Samples, Ltd., that the follow- 
ing two new standard steels are now ready for issue :—Free- 
cutting carbon steel ““D” : Carbon, 0-114 percent.; silicon, 
0-007 ; sulphur, 0-237; phosphorus, 0-082; manganese, 
0-810 per cent. Carbon steel “ F”: Carbon, 0-525 per 
cent.; silicon, 0-109; sulphur, 0-032; phosphorus, 
0-050; manganese, 1:010 per cent. Steel “D” is a 
typical modern high-sulphur and phosphorus free-cutting 
steel, and is of particular interest in connection with the 
determination of the high sulphur content and the low 
carbon, by combustion, in the presence of high sulphur. 
Steel ‘‘F” is a typical 0-5 per cent. basic open-hearth 
carbon steel, but with phosphorus and manganese near 
to the top limit which is frequently specified. It has 
therefore appreciably higher phosphorus and manganese 
than steel ‘ J.”’ As usual, each standard has been analysed 
by a number of chemists experienced in the analysis 
of that particular class of steel, and the list includes 
independent chemists, also chemists representing well- 
known users and manufacturers. The standards are 
issued in bottles containing 25 grammes, 50 grammes, 
100 grammes, and 500 grammes. Each bottle is provided 
with a certificate showing the analysis of each chemist, 
together with a reference to any feature of interest in 
connection with the determination of each element. 
The standards may be obtained direct from headquarters, 
3, Wilson-street, Middlesbrough, or through chemical 
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Rail and Road. 





LoNnDON Street Works.—During the next six months 
over 2 million square yards of carriageways in the London 
traffic area are to be resurfaced. 


CANADIAN RaILways.—-A special committee composed 
of twenty members of the Canadian Senate is being set 
up to investigate the position of the country’s railway 
systems. 


Rartway Disaster my Ruopesta.—In a. collision 
between the Bulawayo-Johannesburg express and a goods 
train near Plumtree on April 4th, more than twenty- 
eight persons are believed to have been killed and a number 
injured. 

RAILWAY CO-ORDINATION IN AMERICA.—~In an address 
before the Association of American Railroads, Mr. J. M. 
Symes discussed the proposal to economise on the railways 
of the United States by the co-ordination of facilities. 
He said that it had been a common practice on that 
country’s lines for many years and that approximate): 
24,000 miles of tracks, 203 engine terminals, 1366 freight 
piace 1902 a8 "onee bettas and 618 yards are 
jointly opera ri are used by more 
than one carrier, and there ano fois te me joint 
inspection of freight cars is in effect. his opinion the 
amount of money to be saved by further co-ordination 
was not eno to have any appreciable effect on the 
railway situation in the United States, 


ProposeD By-Pass aT Somptina.—The Minister of 
ire has made a grant towards the cost, estimated 
at ,000, of by- the vi of Sompting and 
Upper Cokeham on the Worthing— m Road. The 
existing road, besides being very narrow, has two right- 
angled bends, one at each end of Busticle-lane. It is 
expeeted that the traffic on this road will be very heavy 
on completion of the scheme for the elimination of the 
toll bri and level crossing in Shoreham. The by-pass 
will begin pete Ager about 500 yards west of Upton Farm, 
Soma will terminate at the northern end of 
Bustiele- & r Cokeham, a distance of nearly 
1} miles. It will be 80ft. wide, accommodating dual 
22ft. carriageways separated by a 10ft. central reserve, 
two 13ft. footpaths and verges. 


VAUXHALL Cross Roap ImMpRovEMENT Works.—The 
first section of the improvement scheme being carried 
out at Vauxhall Cross by the London County Council 
was opened to tramway traffic on April 3rd. The scheme, 
which is costing £336,000, was begun in 1935, and involves 
the construction of a traffic ‘‘ roundabout ” over 4 mile 
in length. The central island will be bounded on the 
north by the existing tunnel under the Southern Railway 
immediately north of Vauxhall Station, on the east by a 
new road which is being constructed thro Vauxhall 
Station yard, on the south by the widened Parry-street 
and the new street which has been formed in continuation 
of Parry-street, and on the west by Wandsworth-road. 
The widening of Parry-street involved the construction, 
at a cost of about £70,000, of a new bridge carrying eight 
tracks of the Southern Railway over the thoroughfare. 
The engineering operations were greatly complicated 
by reason of need for maintaining railway traffic 
throughout the period of the work. It is hoped that the 
remainder of the improvement will be completed early in 
June, 


L.M.S. ImproveMEnts.—Twelve out of thirteen bridges 
having now been reconstructed between Mangotsfield 
and Bath, the London, Midland and Scottish Railway 
Company is now able to utilise for traffic between 
Gloucester or Bristol and Bath six different ty of 
large standard locomotives which previously could not 
be allowed to work into Bath owing to their size and 
weight. Only one of the bridges, several of which are 
over the river Avon, remains to be rebuilt on this section, 


and, pending its reconstruction, the bigger engines are 
working over it subject to a speed restriction. We are 
informed that these developments will yield considerable 
economy in operation owing to the reduction which is 


already being made in the amount of “ double heading ” 
of trains into and out of Bath. Hitherto, when trains 
have been heavy, it has been necessary to use two engines, 
but with the bigger locomotives now permitted, much 
of this will be avoided. The improvements will materially 
facilitate the working of the intensive holiday traffic 
between the Midlands, North of England, and Bourne- 
mouth, which travels viaé Bath during the summer months. 


L.M.8. Gurr to Scrence Musrum.—An interesting pre- 
sentation recently made by the London, Midland and 
Scottish Railway Company to the Science Museum con- 
sists of a nickel steel chisel driven cold through a 2}in. 
block of mild steel, without damage to the cutting edge. 
The 34 per cent. nickel steel chisel now presented was 
the outcome of extensive research in the works and labora- 
tories of the Midland (now L.M.8.) Railway at Derby. 
After an exhaustive study of the possibilities of plain carbon 
steel, various alloy steels were investigated, and ulti- 
mately a 3$ per cent. nickel steel, containing 0-38 to 
0-42 per cent, carbon and a maximum of 0-6 per cent. 
manganesé, was found to give the desired results. It was 
laid down that the material should require a simple heat 
treatment, without the necessity for a tempering opera- 
tion, and that in its final condition the edge of the chisel 
should be hard enough to stand up to its work, and yet 
be soft enough to be filed, thus obviating the need for 
regrinding. The heat treatment specified is to heat the 
whole of the tool to 900 . to 950 deg. Cent., and to 
quench the cutting portion for about 4in. upwards in raw 
linseed oil. The cutting edge is ground immediately 
after forging, and finally prepared by filing subsequent to 
the quenching operation. In selec cent. nickel 
steel, advantage was taken of the work-hardening 
capacity associated with nickel alloy steels, and it is this 
property that results in the development of a hard 
cutting edge on the chisel in use. It is interesting to note 
that for the years 1921-22-23 the average number of 
carbon steel chisels issued in the fitting shops at Derby 
was eighteen per man per year. In 1924 the nickel steel 
chisels were in use, and this figure fell to 1-2 chisels per 
man per year. 





Miscellanea. 


An AmericAN WatER Contro. PLAN.—A report of 
the United States National Resources Committee recom- 
mends a six-year programme of investigation and con- 
struction for the use and conservation of the country’s 
water resources. The scheme is estimated to cost over 
891 million dollars. 


Bia Furnace Ovurrut.—What is believed to be a 
record output for a furnace in one week in this country 
has been set up by a 300-ton tilting furnace of the United 
Steel Companies, Ltd., at the works of the Appleby- 
Frodingham Steel Company, Ltd. The furnace produced 
2800 tons of steel ingots in one week. 


Roya CHARTER FoR THE AUTOMOBILE ENGINEERS.— 
At the annual of the Institution of Automobile 
Engineers held at the Royal Society of Arts on Tuesday, 
April 5th, Major-General 8. C. Peck, the President, 
announced that the King had recently granted the 
Institution a Royal Charter. The Institution of Automo- 
bile Engineers was established in 1906. 


Pir Heap Barus.—The 216th installation of pit head 
baths by the Miners’ Welfare Committee has been opened 





at Rossington Colliery. Built at a cost of £31,000, the 


new baths provide accommodation for 2688 men. 
Committee has in hand # further seventy-six schemes and 
one extension, Up to the present about £4,950,000 has 
been spent on installing pit head baths in this country. 


Supmarine Caste Layinc.—Otterboards attached to 
fishing nets and dragged — the ocean bed frequently 
damage submarine cable ith a view to preventing 
such damage the cable sh Lord Kelvin” is to carry 
out an e it in ploughing such cables into the sea 
bed. A tus, which cuts a furrow, feeds 
the cable into it and covers it, has been by the 
engineers of the Western Union Telegraph Company. 


An Unvusvat Mernop or Rivetixe,—For riveting 
closed work where it is difficult or impossible to get at the 
shank to form a head, a German firm has introduced a 
new form of rivet. It is similar to an ordinary rivet, but 
the lower part of the shank is drilled out and filled with a 
small amount of explosive material The rivet is placed in 
position and the charge is then fired by means of an elec- 
trically heated dolly held to the rivet head. The explosion 
expands the end of the shank and the joint is made. 


EMPLOYMENT ON THE CLYDESIDE.—Giving evi 

at a meeting of the Traffic Commissioners for the Southern 
Scottish Area in Glasgow, Mr. R. Henderson said that at 
the end of 1934 there were 13,031 persons employed in 
works in Clydebank, Bowling, Dumbarton, and the Vale 
of Leven, and by the end of 1937 the figure had risen to 
27,245. Dealing with the figures for the large works in 
the Clydebank area, Mr. Henderson said that at the end 
of 1934 there were 9700 employed persons. At the end 
of 1937 the figure had increased to 19,700. 


Research oN Tain Layers or Tin.—Following 
researches to compare the corrosion of tin with that of 
lead and of copper by oils, work has now been done to 
compare tin with iron and cadmium. Extremely thin 
films of the metals volatilised on to were used for 
the tests, and corrosion estimated by the increase in 
translucence of the films. The of attack varied 
with the type of oil and the amount of water in it ; olive 
oil and earthnut salad oil were examined in addition to 
lubricating oil. The results of the investigations are given 
ina technica! publication of the International Tin Research 
and Development Council. 

Coa Muyine in Great Briraws.—Aeccording to the 
recently issued statistics of the Mines mt, during 
the last quarter of 1937 there were 749,564 workpeople 
employed in the coal mines of Great Britain. The total 
coal output was 60,549,300 tons, of which nearly 56,288,000 
tons were commercially disposable. The cost of produc- 
tion per ton worked out at 15s. 2-06d., and the output 
per man-shift was 23-3cwt. During the whole year 
1937. the wages paid_in the coal industry increased_by 
nearly £12,500,000 to £106,568,038. There were 1710 
coal mines at work in England and Wales in 1937, and 
the average number of persons employed was 709,340, 
compared with 687,972 in 1936. 


FrostTiness tN PitumBers’ SotpeR.—An_ investiga- 
tion on the working properties of plumbers’ solder having 
a frosty surface has been carried out by the British 
Non-Ferrous Metals Research Association with the aid 
of funds provided by the International Tin Research and 
Development Council, and the results are given in a 
technical publication. Because bad working properties 
and frostiness may both be produced by traces of impurity, 
frostiness come to be considered an almost infallible 
indication of inferiority. Frostiness is, however, produced 
on good solder cast into an overheated mould and is due 
in this case to the growth of large crystals. The report 
describes how solders were prepared with smooth and 
frosty surfaces and then used by practical plumbers. 
It is concluded that frostiness is not invariably a sign of 
poor solder. ; 

ParntinG Iron anD STEELWORK.—Dr. U. R. Evans 
recently read a paper on the protective painting of iron 
and steel work, before the Oil and Colour Chemists, 
Association. He said that unless there is a substance 
which renders the metal passive, protection is only possible 
if the film is waterproof and continuous. Experiments 
with iron-oxide paints—whose protection is solely mecha- 
nical—and red lead, which also protects by the chemical 
method, i.e., by the formation of a thin film of oxide on 
the metal pai , brought out many differences. The 
protection afforded by red lead was much less affected 
by dilution with a thinner, and for protection of steel 
against the atmosphere red lead in the priming coat, 
together with further coats based on iron oxide, had 
shown excellent results. Paints capable of keeping steel 
passive would usually be valueless if they were prevented, 
from proper contact with the whole surface of the metal. 
Care must be taken not to shut in rust, moisture, or salt 
below the paint, and to avoid applying paint to steel which 
has been weathered for such a time that smallgaps have 
appeared in the mill scale. 


thas accommodation for 100 passengers. 
The | A.E.C. oil engines developing a total of 100°H.P. 





Air and Water. 





NEW CHAIRMAN OF THE P. AND O.—-On the resignation 
of Lord Craigmyle, Sir William Currie has been appointed 
chairman of the P. and O. and British India Steam Naviga- 
tion Companies. 


East Norg¥roLtk FLoobs.—On the morning of Sunday, 
April 3rd, the sea broke through and destroyed the coastal 
defences near Horsey, Norfolk, which had been built to 
protect the country against the high tides. A double line 
of piles with a clay filling between was completely washed 
away. 

STRATOSPHERE AEROPLANE CrasH.—On Friday, April 
Ist, @ Belgian low-wing all-metal monoplane specially 
built for flying in the stratosphere, crashed on its first 
flight. It is stated that the machine, which weighed about 
10 tons, was capable of twenty passengers and a 
crew of three at a height of nearly 20,000ft. 


Tuames ‘ WateR-BuseEs.’’—The first of what may 
eventually be a fleet of “ water-buses”’ for service on 
the Thames between Westminster and Southend has been 
launched at East Cowes. Named the “ Pride of West- 
minster,” the new vessel is 70ft. long, 16ft. broad, and 
It has two 


Lavunon or H.M.S. “ Epinspures.”—On Thursday 
March 3lst, the last of the ten “ Southampton ” class 
cruisers, H.M.S. ‘‘ Edinburgh,”’ was launched from the 
yard of Swan, Hunter and Wigham Richardson, Ltd., 
at Wallisend-on-Tyne. The engines of this 10,000-ton 
cruiser will develop 80,000 H.P. and give her a speed of 
32-5 knots. Her armament comprises twelve 6in., twelve 
4in. high angle, and twenty s guns and six torpedo 
tubes. ay 

Pouisu Sxippine.—tin a recent address to the Polish 
Senate the Minister of Commerce said that last year the 
Polish merchant fieet was increased by 38,000 tons,’ or 
40 per cent., and that further construction was essential. 
The new shipyard at Gdynia was being built with Govern- 
ment Siisaplel wulehacians and it was expected that it would 
gradually be possible to maintain rational new construc- 
tion for the fleet, which would be of importance from 
the point of view of foreign exchange and of the Polish 
steel industrial activity. 


New Sovutuern Rattway Feskry.—A new double- 
ended ferry boat with Voith Schneider ulsion has 
been launched at the Dumbarton yard of William Denny 
Brothers, for the Lymington-Isle of Wight service of 
the Southern Railway. The new ship has a length overal! 
of 148ft. and breadth of 36ft. 8in., with 9ft. depth, and a 
speed of 11 knots. There is accommodation for 400 
passengers and 16 to 20 motor cars. Two sets of oil 
engines, each of 200 B.H.P., working at 600 to 700 r.p.m.. 
will drive the propellers at approximately 230 r.p.m. 


Surerine at Bristor.—During the financial year 
ended ‘March 31st, the tonnage of ships using the Port of 
Bristel. was the hi ever recorded except during 
1915 and 1916. Foreign register tonnage entered was 
2,833,489 tons, compared with 2,819,995 tons in the 
previous year. Coastwise register omy entered was 
971,849 tons, an increase of 58,501 tons. Foreign imports 
were 3,033,802 tons, an increase of 133,249 tons com- 
pared with last year. Coastwise imports and exports 
this year were 1,776,951 tons, an increase of 183,507 
tons. 


CAMMELL LargD AND Co., Lrp.—At the annual meeting 
of Cammell, Laird and Co., Ltd., the chairman, Mr. W. L. 
Hichens, pointed out that during the last two years 
over £278,500 has been spent on improvements at Birken- 
head. Nearly half of this sum was spent on building and 
equipping the second of two large slipways on which 
the battleship “‘ Prince of Wales” was being built, 
the other being occupied by the ‘‘ Mauretania.” About 
£40,000 had been spent on new: buildings, and about 
£100,000 had been spent on new machinery and plant. 
He went-on to say that Birkenhead had been extremely 
busy during the past year, but there had been a marked 
falling off in the placing of new orders for merchant tonnage 
during the past few months. 


Tue ProsecteD Seversky “ SurER CiipPer.”—Par- 
ticulars are given in Flight of the projected Seversky 
“Super Clipper’ for Pan-American trans-ocean work. 
It is a seaplane with two fuselages and a central nacelle 
on one 250ft. span wing. With a payload of 43,000 lb. 
it will have a range of over 5000 miles at a minimum 
cruising speed of 250 miles an hour. Eight 2000 H.P. 
liquid cooled engines, three pairs of which will each drive 
one airscrew, will give a total of 16,000 H.P. with 
18,400 H.P. for taking off. The under portion of each 
fuselage for about two-thirds of its length consists of a 
large retractable float. The machine will carry 120 

rs with a crew of sixteen. It will be of shot- 
welded stainless steel construction throughout. 


Vickers ARMsSTRONGS, Lrp.—At the annual general 
meeting of Vickers, Ltd. Mr. H. A. Jamieson gave 
some particulars of the shipbuilding work done by 
Vickers Armstrongs during the past year. He said that 
during the year the Barrow and Newcastle shipyards 
delivered the cruisers ‘‘ Newcastle” and “ Sheffield,”’ 
and the submarine “‘ Rorqual ” for the British Admiralty ; 
the Estonian submarines ‘“ Kalev” and “ Lembit ” ; 
the passenger liners ‘‘ Orcades ”’ for the Orient Company, 
and “Stratheden”’ for the P. and O. Company; the 
motor vessel “‘Shoal Fisher” for James Fisher and 
Sons, Ltd., and the “‘ Tynwald ’’ and “ Fenella ” for the 
Isle of Man Steam Packet Company, Ltd. Since 1923 
the company had built fourteen large ships for the Orient 
Company and the P. and O. Company and its associates. 
During the year orders were received from the British 
Admiralty for the aircraft carriers “ Lllustrious,” 
** Viectorious.”’ and “ Indomitable,” the cruiser “ Nigeria.” 
and the submarines “ Thistle,” “* Triad,” and “ Truant.” 
An order had also been received for two destroyers from 
the Brazilian Government. The company at present has 
twenty-three warships in hand in various stages of 
construction. 
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WHEELER AND NORRIS DAMS IN THE TENNESSEE VALLEY 


(For description see page 383.) 


COMPLETED WHEELER DAM 
EXCAVATION FOR POWER HOUSE OF WHEELER DAM 
NORRIS DAM UNDER CONSTRUCTION 
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Pencil Portrait No. 16. 


With this issue we present a Pencil Portrait of Mr, 
Loughnan St. Lawrence Pendred, C.B.E., Editor of 
“The Engineer,’ Past-President of the Institution of 
Mechanical Engineers, the Institution of Engineers- 
in-Charge, and of the Newcomen Society. He is also 
a Member of the Iron and Steel Institute and an 
Honorary Member of the Junior Institution of Engi- 
neers, 








TOWARDS LARGER BATTLESHIPS. 


In an exchange of Notes on March 3lst, the 
British, United States, and French Governments 
defined their respective attitudes to the new 
situation created by Japan’s refusal to disclose 
any information about the capital ships she is 
now constructing or preparing to construct. 
Earlier reports had prepared public opinion for 
the invocation of Article 25—the “escalator ”’ 
clause—-of the London Naval Treaty, 1936, as 
a regrettable necessity, for it was clearly impossible 
for the Treaty Powers to abide by a limit on dis- 
placement tonnage when a non-Treaty Power 
was suspected of building ships well above this 
limit. But the mere fact that Great Britain and 
the United States have now formally denounced 
the maximum of 35,000 tons does not necessarily 
mean that they contemplate the immediate con- 
struction of battleships exceeding that figure. 
The Treaty provides for an interval of three 
months between the invocation of the relevant 
Article and its translation into effect, so that no 
vessel exceeding the Treaty standard of 35,000 
tons could in any case be laid down earlier than 
July. Slender though it may be, there is still 
some hope that Japan will reconsider her decision 





before the truce expires, and speak the single 
word which would arrest the threatened race 
in tonnage and gun power, a race from which 
she could in no conceivable circumstances emerge 
the winner. If, however, that word remains 
unspoken, it is certain that the United States, 
at least, will proceed to build ships which are 
likely to surpass in size and armament the largest 
now afloat or on the stocks. It has been suggested 
in some quarters that Great Britain need not 
take similar action, since the United States is 
in no sense a potential enemy, and it would 
therefore be a matter of indifference to us if she 
built a few ships which outmatched our own. 
We find it difficult to follow this argument, which 
is founded on a singularly narrow view of the 
British Navy’s functions. The traditional and 
eminently sound policy of the Admiralty is to 
build ships second to none in fighting power, 
and any departure from that policy would be 
rightly condemned. No one can say where our 
battleships may be called upon to defend British 
interests, but wherever they may be needed it 
is essential that they shall be capable of meeting 
any opponent on equal terms. It is scarcely 
necessary to add that in advancing this principle 
we absolutely exclude the United States from 
the list of Powers which may become our enemies. 

France, for reasons of her own, has decided 
not to “escalate’’ so long as the Continental 
European Powers do not exceed the 35,000-ton 
standard. In other words, she will not build above 
this limit while Germany and Italy continue to 
observe it. It may therefore be assumed that 
French strategists do not envisage the employ- 
ment of their battle fleet in waters other than 
the Mediterranean and the Eastern Atlantic. 
Germany would, of course, be well within her 
rights if she chose to build up to whatever new 
standard of displacement this country may 
adopt. She already has two vessels of 35,000 tons 
under construction, with a third projected or, 
it may be, recently laid down. Russia, under a 
special clause in the bi-lateral treaty with Great 
Britain, is already absolved from qualitative 
restrictions on any type of warship she may build 
for service in the Far East only. She is reported 
to have three battleships “‘on order,” but it is 
exceedingly doubtful whether her industry is 
at present technically competent to construct and 
equip a capital ship of 35,000 tons, to say nothing 
of the larger vessels which may become standard 
as a result of “escalation.”” On general grounds, 
the decision to waive the qualitative limit, unavoid- 
able as it appears to be, is much to be regretted. 
No single Power stands to benefit in the long run 
by building leviathan battleships. Other Powers 
invariably follow suit, with the result that relative 
strength remains unchanged, the only difference 
being that the ships cost more. This lesson has 
been taught ad nauseum for at least forty years, 
and Japan, as one of the chief sufferers, might 
have been supposed to have taken it to heart. 
As to whether or not she has done so the world 
is left guessing, and even though it should 
transpire eventually that the reports of her 
giant battleships were unfounded she will be 
none the less responsible, both morally and 
actually, for the new race in tons and guns. 
The only person to benefit would be the 
naval constructor, who, in the purely technical 
sense, has long chafed under the grinding restric- 
tions imposed by treaty limitation on ship dis- 
placement. In the days before naval conferences 
became fashionable, he enjoyed, if not a free hand, 
at least a certain liberty of action which was 
more or less rationally exercised. When the 
naval executive had presented its minimum 
demands regarding armament, protection, horse- 
power, steaming endurance, seaworthiness, and 
habitability, it remained for the constructor to 
suggest the minimum displacement on which 
those demands could be satisfied. Sometimes a 
compromise was effected, usually with results 
the reverse of satisfactory; but in the main 
the constructor had the last word. All that was 
changed by the Washington Treaty of 1922, and 
an outstanding example of what followed is 
provided by the ‘Nelson’ and “ Rodney.” 
Into these ships the unfortunate constructor was 
required to compress the same armament and 
the same degree of armour protection as had 
been planned for their predecessors which the 
Washington Treaty aborted. but whereas the 
original ships were to have been of 48,000 tons 
displacement, their substitutes were cut down 
to 35,000 tons. When every allowance is made 
for the fact that the designed speed was reduced 





from 31 knots to 23, the “Nelsons” in their 
present form are floating examples of the extra- 
ordinary adaptability, we would even say genius, 
of the British naval constructor. 

Outside the Admiralty nothing is known of the 
dimensions of the two battleships which figure in the 
1938 programme. It is, however, a reasonable 
surmise that they will mount 16in. guns, nine or ten 
in number, since in view of the virtual certainty 
that Japan’s new ships are to be so armed the 
Admiralty would be exposed to severe criticism 
should it elect to keep to the 14in. gun as in the 
five units of the ‘‘ King George V” class, now 
building. The calibre of guns in fighting ships 
is one of those highly technical subjects on which 
public opinion, for good or ill, insists on having a 
voice, and while, for our part, we would prefer 
twelve l4in. to nine 16in.—a preference founded 
on technical reasons which there is no space to 
elaborate—there would almost certainly be a 
public outcry if the smaller gun were retained. for 
the bigger ships. Another advantage, strictly 
from the professional point of view, of increased 
displacement is the improvement in protection 
which can be effected. As most naval authorities 
see it, the continued supremacy of the battleship 
depends on its powers of resistance to modern 
weapons, of which the aircraft may or may not 
be one of the most formidable. If the battleship 
can be made reasonably proof against those 
‘uncontrolled weapons ’—to use the apt phrase 
of Sir S. V. Goodall, Director of Naval Construction 
—the torpedo, the mine, and the aircraft, as well 
as against its ancient enemy, the big gun, then 
itis very probable that the great ship will dominate 
the seas in the future as it has done in the past. 
We have never hesitated to applaud the principles 
which governed the design of German capital 
ships after the introduction of the all-big-gun 
ship. Their protection was admirable, and, 
contrary to much ill-informed criticism, it was 
not purchased by too great a sacrifice of other 
qualities. The German capital ships at Jutland 
exhibited a surprising turn of speed. Their guns 
were of smaller calibre than those of the British 
ships, but the rate of fire was appreciably higher. 
In certain of the earlier vessels, particularly the 
** Nassau ”’ class, the living quarters were cramped, 
but it must be remembered that they were expressly 
designed as “‘ sortie ’’ ships and were not intended 
to make prolonged cruises. In the succeeding 
classes habitability was much improved. Above 
all, however, these ships proved their ability to 
stand up to severe punishment—the supreme test 
of the battleship’s quality. It is well known that 
our new vessels of the “ King George V ” class 
are to have exceptionally robust protection, the 
percentage of total displacement devoted to this 
feature being considerably higher than in the 
“Nelsons.” In the two ships of this year’s 
programme a further advance will doubtless be 
made towards the ideal of invulnerability—an 
ideal which can never, of course, be fully attained. 
Whatever the extra margin of displacement 
may be it will be equably distributed. On a 
rough calculation it would be necessary to go up 
to 42,500 tons to provide for an armanent of nine 
16in. guns, in conjunction with the accepted 
standards of protection and speed. If quadruple 
turrets are adopted, ten guns could be ear- 
tied for the same weight as nine on triple 
mountings. It is unfortunate that the -public 
interest demands reticence on the subject of 
contemporary naval design, but we have complete 
confidence in the soundness of the present Board 
of Admiralty’s views on capital ship des’gn, as 
we'l as in the technical prowess of the Director 
of Naval Construction and his colleagues. 


Power—An Amazing Argument. 


‘WHEN two weeks ago we printed a leading article 
on “Changing Conditions” we could not have 
foreseen that within a few days two remarkable 
events would confirm our arguments. We may 
recall that the changing conditions to which we 
referred were, first, the influence of the possibility 
of attack from the air upon the economic and social 
life of this country, and, secondly, the fact that 
employment of labour was coming to be regarded 
as of greater national importance than efficiency of — 
production. The first of the recent events which 
support this contention was the eleventh-hour veto 
which the Committee of National Defence placed 
upon the construction of the Thames Barrage : 
the second is to be found in an amazing argument 
employed by three Scottish gentlemen representing 
the Association for the Preservation of Rural 
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Scotland in The Times of March 31st, against the 
Caledonian power scheme. The passage runs thus ; 
‘‘ We wish to express a warning against the utilisa- 
tion of the water power of the Highlands for 
electro-chemical and similar manufactures, in 
which an enormous amount of power is absorbed, 
while the number of men employed is insignificant. 
Taking together the proposed carbide factory and 
the existing British Aluminium Works, some 2000 
people at most would be employed, while the power 
would amount to some 800,000,000 units a year. 
One million units would thus be required for 2+5 
workers. In the ordinary manufacturing trade 
1,000,000 units give on the average employment 
to 230 people, nearly one hundred times as many.” 

It is, we think, fairly clear that the signatories 
are as much concerned with a general principle 
as with its application to a particular case. And 
in that principle there are many believers. Since 
it would undermine the basis of economical 
production as understood and practised by engi- 
neers, we cannot subscribe to it. At the same time 
we have to recognise that there are times and occa- 
sions when efficiency may be less valuable than 
extravagance. That is certainly not the case with 
the Caledonian power scheme. Its object is to 
produce carbide of calcium to meet a national 
need. Would any one think for a moment of 
saying. ““ However important an industry is to the 
country in peace and war, it must not be estab- 
lished if the man power it employs relatively 
to the mechanical power it absorbs is low’? Yet 
that is what the argument amounts to. It is worth 
looking into a little more closely. Let us recall 
the critical comparisons that for many years were 
drawn between the industrial censuses of the United 
States and the United Kingdom. Over and over 
again it was pointed out that the power consumed 
per unit of labour in America was far greater than 
in this country; and over and over again the 
position was defended, quite soundly, on the 
ground that since labour in the United States was 
more costly than in this country, there was greater 
need to economise it. At the same time no one 
questioned that if power could be obtained so 
cheaply here that it would pay to use it, then it 
ought to be employed in a greater ratio to the 
labour. Or, to put it the other way round, it was 
always recognised as an industrial tenet that if the 
cost of labour rose, then it was economical to 
employ machines to replace it. One of the leading 
arguments for the nationalisation of electricity 
supply through the grid was that it would cause 
the circulation of more power. The common and 
familiar allocation of total costs of engineering 
production in this country was at one time one- 
third labour, one-third on-cost, one-third material. 
Tf that ratio were to be maintained and if the second 
and third item were unaltered whilst the cost of 
labour rose, there was no alternative but to intro- 
duce more machinery. It is true that that put up 
the on-cost, but it still left a sufficient balance. 
In fact. the advantage is so great that in some 
industries it is profitable to raise the on-cost far 
above the one-third. Thus we find in the mann- 
facture of motor cars that the incidence of labour 
is about one-sixth—say, 15 per cent.— instead of 
one-third. In other words, more power is being 
absorbed per worker than under the old ratio. 
But the signatories to the letter in The Times 
should notice that this has not meant the emnlov- 
ment of less labour, but of more labour. Withont 
it the motor car industry would have langnished 
and died, or would perchance have heen kent alive 
as a national necessity in the event of war hy a tax 
on the whole community to meet a subsidy. We 
ought to add a point which the letter-writers 
have perhaps overlooked, that whilst the ahsorn- 
tion of more power means the reduction of the 
hours of labour per unit of production, it almost 
invariably results in an increase in wages earned : 
in fact, whilst the utilisation of power benefits 
the employer bv increasing the volume of his 
products, and the purchaser by decreasing the 
cost, it also benefits the employee by augmenting 
his earning power. 

Greatly as we should have felt moved to challenge 
an argument which is so contrary to the leading 
principles of industrial economics, we should have 
deemed it hardly worth while to do so were it not 
that uninformed public opinion has made such 
an impression that even amongst engineers a half- 
hearted agreement with it may sometimes be 
heard. We have, indeed. come across several cases 
in which employers out of a very natural sympathy 
for their own workpeople have refused to change 
out-of-date methods. In some instances they 


have been enabled to do so by arrangement with 





their workpeople who were prepared to accept 
lower weekly earnings rather than risk displace- 
ment. Whilst one cannot withhold sympathy 
with that action, it must be observed that sooner 
or later it will recoil upon itself. There are endless 
examples which show that a firm which from any 
motive—humanitarian or other—refuses to adopt 
advanced methods of production goes to the wall, 
and with its going throws out of work all the people 
it had employed. If it be agreed that under the 





conditions of to-day the volume of employment has 
become a prime factor, it still must be insisted that 
labour shall be employed on the best principles, 
and those principles require that power absorbed 
should stand in a high ratio to the manual labour 
per unit of production. Evidence from all indus- 
trial countries, save those in which the status of 
the workpeople is very low, shows that the higher 
the ratio of power to labour, the greater the total 
number of persons employed. 








Institution of Naval Architects. 


; No. 


ee annual meeting of the Institution of Naval 
Architects opened on the morning of Wednesday, 
April 6th, in the Hall of the Royal Society of Arts. 
Below we summarise the Council’s annual report. 


ANNUAL REPORT FOR 1937. 

President.—The term of office of the President, the Right 
Hon. Lord Stonehaven, expires before the Spring Meetings, 
1938. The President has Geen good enough to accept the 
unanimous invitation of the Council to hold office for another 
year. 
: Deaths.—The Council deeply regrets the loss of those who 
have passed away during the year. Their number includes 
Mr. A. E. Doxford, M.A. (Vice-President), and Sir Joseph 
Isherwood, Bart., Sir Seymour Tritton, K.B.E., and Sir ‘John 
Dewrance, G.B.E. (members). 

Membership.—The numbers on the roll of membership as at 
December 31st are given below. They reflect the improving 
state of the industry. 


1935. 1936. 1937. 
Honorary members 9 9 9 
Members... ... ... 1282 1275 1299 
Associate members 590 593 601 
Associates 553 551 553 
Students 78 74 85 

2512 2502 2547 


Offices.—Notification of a change of address was issued in 
December, following upon the « letion of negotiati for 
the sale of the Institution’s freehold at Nos. 1 and 2, Adam- 
street. While regretting the circumstances which led to this 
sale, the Council are satisfied that the dis l of the property 
is in the best interests of the Institution. The ninety-nine-year 
lease of 10, Upper Belgrave-street, S.W.1, has been obtained, 
but the Institution will continue to be housed until September, 
1938, in convenient temporary premises, for long the home of 
the late Sir Jamvs Barrie. 

Finance.—The audited accounts exhibit a satisfactory financial 
position. 

International Conference of Naval Architects and Marine 
Engineers.—Arrangements have been made to hold an Inter- 
national Conference in London on June 16th to 18th, 1938, in 
collaboration with the Institute of Marine Engineers. 

Royal Naval Review.—A party of over 300 members, their 
ladies and friends, visited Spithead in June to witness the 
Royal Naval Review. The ss. ‘ Dinard ” was chartered by the 
Institution for the occasion. 

Education Committee.—The work of this Committee, to which 
reference was made in the last annual report, has resulted in 
the preparation of a draft report now in course of revision. 

Wiliam Froude —The Council trust that the 
research work carried out at the Laboratory will continue to 
receive support from old subscribers to the Tank Research 
Fund, and would urge others, who appreciate the value of 
the work done, to become subscribers to the Fund. 

Premium.—The Premium for the past year has been awarded 
to Mr. R. W. L. Gawn, R.C.N.C., for his paper on “ Results 
of Experiments on Model Screw Propellers with Wide Blades.”’ 

W. m Prize.—The prize for the past year has been awarded 
to Mr. H. Lackenby, B.Sc., for his paper “* Re-analysis of William 
Froude’s Experiments on Surface Friction and their Extension 
in the Light of Recent Developments.” 

National Certificates in Naval Architecture—Awards of 
National Certificates have been made as follows :— 


Higher. Ordinary. 
a COs 





England and Wales 
CINE see gese oes: Bagi kee ean a cha ag 
The Duke of Northumberland Prize was awarded to Mr. D. N. 

Wallace, of the Royal Technical College, Glasgow. 

Benevolent Fund.—The Benevolent Fund has continued to 
make grants to those who are in reduced circumstances and have 
justified their claims for assistance from the Fund. Donations 
and legacies to assist the building up of a reserve fund will be 
welcome. 

Tank Research Fund.—The first section of the work on the 
effect of bow contour on ship resistance has been completed, 
and work has made some progress with the finer forms of hull. 
The investigation of coastal boat form, and propulsion for the 
coal tramp class, is complete, and the results will be given at 
the Spring Meetings. Considerable progress has been made with 
the research on screws of low pitch ratio for use with high 
revolution engines. A large amount of experimental data on 
the power reyuired in rough water has been analysed, and a 
paper on this will be presented at the Spring Meetings. Other 
work deals with twin-screw propulsion (effect of position of 
propellers) and with screw propeller theory and wave resistance. 
he British Electrical and Allied Industries Research Associa- 
tion.—The research on steels for high temperatures has been 
continued. Two high sensitivity creep-testing machines are 
in operation. Much data on carbon steels and on molybdenum 
and complex molybdenum steels have been furnished to the 
Association, and a summary is being prepared for the con- 
venience of designers. Investigations are being made of steels 
with improved creep resistance without impairing other pro- 
perties, also of their most suitable thermal treatment for use 
at elevated temperatures and of the changes to be expected by 
prolonged exposure in service. At 550 deg. Cent. oxidation 
becomes a factor, and investigations are being made on the 
effect of the various alloying elements on the resistance of the 
steels to corrosion. Investigations are also being made on the 
creep resistance of steels for high-pressure and high-temperature 
superheaters and steam pipes. The Association is also co-operat- 
ing with the Institution of Mechanical Engineers in the research 
on pipe flanges and bolted connections at high temperatures. 

ont Committee on Materials and their Testing.—The primary 
object of the Committee is to promote joint discussions on the 
wider aspects of materials and their testing. The first such 
discussion was held in October under the auspices of the Man- 
chester Association of Engineers on Notched Bar Impact 
Testing. The proceedings of the discussion will be published. 
Parliamentary Science Committee.—The Committee’s parlia- 





i, 


mentary activities cover all matters of a scientific and technical 
nature which may arise, or which may need to be brought 
forward in the House. 
Engineering Public Relati C ittee—The objects of this 
Committee, which at present comprises fourteen professional 
Institutions, is to present to the public information concerning 
the science and practice of engineering and its services to the 
ublic. 
F Scholarships.—The results of scholarship examinations in 
1937 and the list of scholarships offered for competition in 1938 
are given in the report. The regulations governing the scholar- 
ships administe by the Institution have been reviewed and 
revised regulations have been issued. 


Following the completion of the formal business 
the President, Lord Stonehaven, read his address. 





THE PRESIDENT’S ADDRESS. 


I am deeply appreciative of the honour your 
Council have conferred upon me by inviting me to 
serve as your President for another year, and I thank 
you, gentlemen, for your action this morning in con- 
firming that invitation. It is one that I accept with 
gratitude, tempered, however, by the knowledge that 
no small share of responsibility will fall to me in 
helping to make the forthcoming International Con- 
ference of Naval Architects and Marine Engincers 
the success which is traditionally associated with our 
summer meetings. For the meeting next June the 
Institute of Marine Engineers is joining with us in 
welcoming important delegations from overseas, who 
are assured, one and all, of our warmest welcome 
when they come to visit us in London, and I am happy 
to think that I shall now be in a position to take part 
in that welcome. 

The past year has marked the first stage in the 
breaking of an association with the Adelphi, the home 
of the Institution since 1860, the year of its founda- 
tion. As you have heard in the annual report, your 
Council have sold the Adam-street property, which, it 
was hoped, would have housed the Institution for all 
time. We must look forward to our new home in 
Upper Belgrave-street, which has been taken for 4 
term of ninety-nine years. In spite of this uprooting, 
one link with the Adelphi-will, I trust, still hold fast ; 
I refer to our meeting place in this hall of the Royal 
Society of Arts, and I hope that we may long continue 
to meet here, as we have in the past, for over three- 
quarters of a century, except for one short break. 

The reference in the annual report to revised 
scholarship regulations deserves further mention. 
The Institution has always taken the keenest interest 
in the education and training of its future members. 
Indeed, a committee is now examining this question 
and will, I believe, shortly issue its report ; but that 
has not prevented your Council from making what are 
in effect drastic modifications in the regulations 
governing most of the valuable scholarships which 
they administer. These modifications will, it is 
hoped, not only encourage candidates for the scholar- 
ships, but also indirectly help the industry itself by 
fostering a greater interest among potential practical 
shipbuilders. I commend these revised regulations 
to your notice. 

When I last addressed you the tide of activity was 
beginning to turn, and if it is not yet flooding, it is at 
least flowing. The ebb is not in sight; renewed 
depression is not in sight, and I believe this to be true 
of the whole industrial life of the country and not 
only of the particular industries with which we are 
most closely connected. 

The work of rebuilding and reconditioning the 
Navy is now in full train and the tonnage in hand 
to-day is about four times what it was only three 
years ago. During the coming twelve months some 
sixty vessels of all classes are expected to be put into 
service, and a heavy programme of new ships to be 
laid down has been announced. There is no more 
effectual contributory factor to the maintenance of 
peace than a strong British Navy, cost what it may. 

A subject which is of great importance at this time, 
when we are engaged in rearmament, is the recruit- 
ment to the Royal Corps of Naval Constructors. 
During the last year the basis of recruitment has been 
broadened by the addition of two more sources of 
supply, viz., from students of mechanical science or 
naval architecture at the universities, and a reversion 
to the old scheme of allowing Midshipmen (E) at 
the Royal Naval Engineering College, Keyham, to 
volunteer for the Constructive Branch. Until these 
two new sources were introduced recruits to the 
Corps were obtained from the best shipwright appren- 
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tices in the dockyards and from private shipbuilders. 
It was found recently that sufficient recruits of the 
right calibre were not forthcoming, and it is still 
difficult to obtain them from the private shipyards. 
[ hope that our shipbuilding friends present will do 
all they can to assist in bringing the scheme to the 
notice of promising young naval architects, and that 
those associated with the universities will also do 
their best to help in this matter. I need not, in a 
gathering of this kind, emphasise the importance of 
securing the best hrains for designing and producing 
the ships of the fleet. 

While it is true that last year our shipyards 
improved their figures for tonnage under construction 
and for tonnage launched, the corresponding per- 
centage improvements attained by the rest of the 
world was more than twice as great. If the figures for 
tonnage commenced are any guide, the comparisons 
next year will be even less satisfactory and the 
British percentage of world shipbuilding, which has 
fallen below 40, will be even lower. 

The promise of the earlier part of last year was not 
maintained, and since the autumn there has been a 
marked falling-off in orders, coincident with a break 
in freight rates. For some shipyards this is offset 
by increasing naval work, but other sections of the 
shipbuilding industry do not benefit by this and 
indeed suffer from the general trend of rising costs. 

The world is still out of gear and parts of it are 
either benefiting temporarily or suffering from the 
effects of currency manipulation, frozen credits, 
ideals of self-sufficiency, and so on, and your industries 
are undoubtedly sufferers. Last year over fifty motor 
coasters for British account were in hand, launched, 
or delivered from foreign yards, representing over 
30,000 deadweight tonnage and something approach- 
ing three-quarters of a million of money; while this 
points to activity in that particular branch of the 
shipowning industry, it is a serious loss to a branch 
of the shipbuilding industry which may not be 
benefiting in other ways. 

While in times of national emergency it is the duty 
of the Navy to keep open the lines of communication, 
it is on the mercantile marine that this island nation 
must in the end depend for her very existence. I feel, 
therefore, that I must on this occasion challenge a 
statement that at the present time ton for ton and 
ship for ship we are substantially in as good a position 
to get cargo space as we were in 1914. What are the 
facts ? Our total gross cargo and passenger tonnage 
is down by a round million and a-half, and if we 
exclude tankers, about which no doubt the speaker 
who follows me will have something to say, the total 
tonnage is down by no less than three million gross 
tons. Furthermore, on the average our ships are 
larger and thus we have to-day a merchant navy 
which authorities describe as diminished by 1000 sea- 
going vessels of 3000 tons and upwards and diminished 
also by nearly 1000 smaller vessels. And that is not 
the whole story, for there is many a foreign ship- 
owner to-day on whom “no charter—no coal ”’ will 
make yo persuasive impression. All that can be 
said for the merchant navy which we do possess at 
the present time is that its ships on the average are 
faster, larger, and more efficient than they were in 
1914 and not least, the spirit of seamanship of both 
officers and men has never been higher than it is 
to-day. 

What [ have just been saying is well known to you 
who are now listening to me, but, gentlemen, I make 
no apology for emphasising a matter of profound 
national importance in the hope that my words will 
carry beyond these four walls, and outside the covers 
of the ‘ Transactions "’ of the Institution. 

While the recent collapse of freight rates has some- 
what dimmed the brighter prospects of the earlier 
part of last year, that year was marked by a notable 
step in international co-operation of shipping, which 
has grown out of the voluntary British plan, itself 
the direct outcome of the working of the subsidy 
scheme. The shipbuilding industry will wish success 
to the International Shipping Conference in its efforts 
to prevent violent fluctuations in costs and freights, 
which can bring no lasting benefit to anyone. 

A hope which I expressed last year has not been 
fulfilled, that the Imperial Conference would find 
means of implementing the recommendations of the 
report of the Imperial Shipping Committee on British 
Shipping in the Pacific. The solution of the problem 
of maintaining an Empire link in those waters seems, 
if anything, more important to-day than it was when 
[ spoke a year ago. 

Centenaries marking the beginnings of shipping as 
we now know it are upon us. The “ Don Juan” of 
933 tons opened in September, 1837, the service of 
that great company trading to the East, soon after 
to be known as it is to-day as the P. & O. The Red 
Sea was reached overland and the ship of the desert, 
the camel, then still played his part. To the West, 
just one hundred years ago this week, steamed 
Brunel’s ‘“ Great Western,” of 1340 tons, the first 
steamship built for Transatlantic traffic and the fore- 
runner of the service which has done so much to pro- 
mote the fellowship of the English-speaking peoples. 

That there are two papers by student members in 
the programme now before you gives me particular 
satisfaction, and I should like to say how much they 
are welcomed by the Council. One of the engineering 
papers will show us that, notwithstanding the advance 
of the steam turbine and of the Diesel engine, the 





reciprocating engine is still full of life. There are 

also two tank papers from Teddington, which will 

serve to remind you, and a reminder is neéded, of the 

good work done at the William-Froude Laboratory. 
(To be continued.) 








Obituary. 


EDMOND ALDERSON SANDFORD FAWCETT. 


Many of our readers will learn with regret of the 
death of Mr. Edmond Alderson Sandford Faweett, 
C.B., M. Inst. C.E., who was Chief Engineer to the 
Ministry of Health from 1921 to 1930. His death 
took place suddenly on Friday of last week, April Ist. 
Sandford Fawcett was born at Childwick Hall, St. 
Albans on April 27th, 1868. He was educated 
privately and practised as a civil engineer in West- 
minster until 1898, when he was inted an 
Engineering Inspector to the Local ernment 
Board: He quickly made his mark in this new work 
and was soon employed in connection with some of 
the more important and intricate inquiries on which 
his Department was then engaged, In 1911 Mr. 
Faweett-was appointed Second Deputy Chief 
to the Local Government Board, a position in which 
he was able to make his influence felt throughout the 


entire mt. In 1913 he became Deputy 
Chief eer to the Board, and in 1921 he was 
appointed Chief Engineer to the Ministry of Health, 


which had then succeeded the Local Government 
Board. That ition he continued to hold with 
distinction until he retired from office in 1980. After 
his retirement he began business on his own account 
as @ consulting engineer in Westminster, and was not 
long in building up a very suceessful practice in 
connection with schemes for water and sewage 
disposal. He was a valued member of the Institution 
of Civil Engineers, and an honorary member of the 
Institution of Water Engineers. He was also a 
member of the Institution of Municipal and County 
Engineers, a Past-President of the Institution of 
Sanitary Engineers, and a Fellow of the Royal 
Sanitary Institute. In 1919 Mr. Fawcett was made 
a C.B. in recognition of his national services. During 
the period of the war he acted as secretary of the 
Man Power Distribution Board, and later became 
the secretary of the Ministry of National Service. 
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The Internal Combustion Engine. Vol. 1, Principles. 
Second edition. By D. R. Pye. London: Oxford 
University Press. 1937. Price 15s. net. 


Tus valuable work concerns itself almost exclusively 
with the actual working fluid of the internal com- 
bustion engine—air, fuels of all descriptions, and 
products of combustion in various proportions. The 
chemical and physical characteristics of the several 
constituents are closely analysed and their behaviour 
under all practical conditions quantitatively examined. 

The general plan of the book follows almost exactly 
that of the first edition, nearly all the original material 
being included, but all values have been recalculated, 
using the figures suggested by the most recent 
researches, particularly those relating to dissociation 
and variation in specific heat. Intended primarily 
for the student, the work is simple and lucid through- 
out and may be read and understood without reference 
to other text-books, but it will also be found of great 
value to the engineer, as it keeps strictly to reality 
and constantly contrasts the simple unattainable 
“ideal” state with the complicated conditions 
which must be faced in both laboratory and test-bed 
work. 

The notes on possible efficiency, making allowance 
for the characteristics of the actual working fluid at 
various compressions, constitute a practical standard 
by which the performance of an engine may be 
judged more fairly than by the arbitrary “ air 
standard efficiency ” curve. 

The chapters referring to detonation have been 
revised and recent work and hypotheses are fully 
dealt with, all the evidence being reviewed in a very 
helpful manner. 

New sections are included dealing with non-volatile 
fuels and the compression-ignition engine. 

The effects of the limitation of maximum pressure 
to a practical standard of just under 900 lb. per 
square inch are demonstrated and calculations made 
to determine the highest useful compression ratio 
under this limitation. The conclusion is reached that 
ratios above 15 to 1 are not profitable, but to prevent 
a wrong impression being formed on this point one 
would have liked to have seen this verdict qualified 
as referring to engines of fair size and “open” 
chamber design, since it is now known that the lower- 
ing of compression temperature, resulting from the 
greater heat loss in small and/or highly swirled 
engines, makes higher ratios not only desirable, but 
essential, particularly for cold-starting conditions. 

The characteristics of fuels suitable for compression- 
ignition engines are given, and the ‘“ delay period ”’ 





with its possible causes and effects examined in the 
light of recent research. 

The results of a great deal of experimental work on 
turbulence in spark-ignited engines are given, and 
the importance of rate of pressure rise is demon- 
strated, but it is doubtful whether organised swirl 
(as tentatively suggested on page 260) can be tolerated 
to any great extent in a spark-ignited engine, as it has 
been found to narrow the useful fuel-air mixture 
range (at least with plugs in the normal positions) and 
to increase greatly the heat flow to the piston. 

The final part of the book is devoted to a careful 
analysis of heat losses and methods of testing engines 
and fuels, which will be found very useful, particularly 
the notes on the effects of test conditions on 
detonation. 

For those who wish to pursue any point further a 
very full list of references to original research work is 
provided. The author is to be thanked for producing 
the clearest and most comprehensive exposition of 
the subject to be found in one volume. 





Strength of Materials. By F. V. Warnock, Ph.D. 
London: Sir Isaac Pitman and Sons, Ltd. 1937. 
Price 10s. 6d. net. ; 


Tue author rather disarms criticism in his preface 
where he says that the main purpose of his book is 
to assist students working for degrees and for the 
final examinations of various professional engineering 
institutions. A work discussing the strength of 
materials commonly used in engineering would 
hardly be serviceable either to the examiner or the 
student taking part in such examinations. To over- 
come this difficulty this book, like many others with 
the same title, consists almost entirely of brief 
discussions of a number of problems in what used to 
be called ‘“‘ applied mechanies.’”” These problems have 
cut and dry solutions well beloved by examiners 
and students, and the subject of the strength of 

i used in engineering is reduced to a 
minimum. To speak of the uselessness of examina- 
tions for determining the fitness of a candidate to 
enter the engineering or any other profession is like 
the proverbial flogging of a dead horse, and teachers 
of engineering generally emphasise the importance 
of drawing office and laboratory work, where a real 
knowledge of the strength of materials is gained 
during the solution of various problems by the 
teacher and student. The general arrangement of 
this book with the clear discussions of the various 
selected problems and the very numerous well- 
selected examples will make it very useful in the 
class-room and to the individual student, and that 
it is suitable for its meagre purpose is shown by the 
fact that this is the third edition. The conscientious 
examiner, sticking closely to his syllabus, will find it 
hard to puzzle an intelligent student who has been 
systematically spoon-fed on this clearly written book 
on the well-known methods for determining stresses 
in the various members of an engineering construc- 
tion. The final chapter on Testing and Testing 
Machines is disappointing, being apparently also 
written with a view to assisting the student to answer 
the usual examination questions. “An example 
of each machine will now be described,” is the author’s 
introduction to this chapter. That the author feels 
the inadequacy of the engineering treatment of his 
subject may be inferred from his inclusion of a table 
giving “‘Types of steels: Their Properties and 
Uses,” from G. E. Wolstenholme’s paper published 
in the “‘ Proceedings ” of the Institution of Mechanical 
Engineers ; but without an adequate discussion such 
a table can be of little use to an engineering student. 


BOOKS RECEIVED. 


London : Temple Press, Ltd., 


Motor Cycling Manual. 
Price 2s. net. 


5-17, Rosebery-avenue, E.C.1. 
The Metallurgy of a High-speed Locomotive. 
The Railway Gazette, 33, Tothill-street, S.W.1. 
2s. 6d. net. 
Diesel Operator’s Manual. By J. W. Anderson. London : 
McGraw-Hill Publishing Company, Ltd., Aldwych House, 
W.C.2. Price 15s. net. 


Engineering Workshop Manual. 


London : 
Price 


Sixth edition. By E. 


Pull. London: Technical Press, 5, Ave Maria-lane, 
E.C.4. Price 3s. 6d. net. ‘ 

Underground Practice in Mining. By B. Beringer. 
London: Mining Publications, Ltd., 724, Salisbury 


House, E.C.2. Price 21s. net. 

Fundamentals of Machine Design. By C. A. Norman, 
E. S. Ault, and I. F. Zarobsky. London: Macmillan and 
Co., Ltd., St. Martin’s-street, W.C.2. Price 18s. net. 

Handbook of Aeronautics. Volume I : Aero-dynamics. 
By E. F. Relf, A.R.C.Sc. London: Sir Isaac Pitman 
and Sons, Ltd., Parker-street, W.C.2. Price 30s. net. 


L’Electricité dan les Exploitations Agricoles. By KR. 
Borlase Matthews and R. H. Drilhon. Paris: J. B. 
Bailliére et Fils, 19, Rue Hautefeuille, 6e. Price 1-50 f. 
net. 

Reinforced Concrete Design. Second edition. By C. 8S. 
Chettoe, B.Sc., and H. C. Adams, M.C., M.A. London: 
Chapman and Hall, Ltd., 11, Henrietta-street, W.C.2. 
Price 42s. net. 

Reid’s Handy Colliery Guide and Directory for the Counties 
of Northumberland, Durham, Yorkshire, Cumberland, and 
Westmorland. Neweastle-on-Tyne: Andrew Reid and 
Co., Ltd., Strawberry House, Leazes Park-road. Price 
3s. net. 
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A New Road-Rail Vehicle. 


ee ae 


E recently inspected one of eight special rail wagons | on or draw them off the rail vehicle at end loading docks. 


which the London, Midland and Scottish Railway 
Company has built for the conveyance of edible oils 
between the refineries and margarine factories of Lever 
Brothers and Unilever, Ltd. 
Each of these wagons carries two insulated and elec- 
trically heated road-rail tank trailers, specially built by 
R. A. Dyson and Co., Ltd. The wagons are fully fitted 


Rail wheels of the company’s own design are fitted to 
the trailer hubs and, in addition, auxiliary rail wheels are 
fitted just behind the retractable fore carriage. Before 
loading or unloading, the rail vehicle is secured to the 
permanent way by rail clips to prevent upending, and 
hinged landing plates bridge the gap between the end of the 
loading dock and the wagon. These plates can also be 





when the tractor is uncoupled the front of the trailer 
comes to rest on the auxiliary rail wheels, the trailer fore 
carriage being just clear of the platform. Adjustable 
scotches are then screwed into position against the rail 
wheels and holding-down chains fitted as a safety device. 
The trailer is then firmly secured, lateral movement being 
prevented by the guides and any movement along the rail 
track by the scotches. Special spring deadening jacks, 
which are described later, are then screwed into position 
to damp out any vibration in the trailer springs. Coloured 
indication marks are painted on both rail truck and road 
trailer and come into vertical alignment when the trailer 
is in the correct position ; this is necessary to ensure that 
the load on the truck axles is equally distributed. 

This method of positive location of the trailers on the 
wagons is obviously essential and the trailers cannot rest 
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ROAD-RAIL TANKS SECURED TO RAIL VEHICLE 


for working on fast goods trains and their leading dimen- 
sions are as follows :—Length over headstocks, 30ft.; 
length over buffers, 33ft. 5in.; wheel base, 19ft.; capacity 
with two loaded tank trailers, 18 tons; tare, 16 tons 
10 cwt. 

The road-rail trailers are of the Dyson-Marenbon single- 
axle type with 36in. by 8in. tyres at the rear and having a 
standard 6-ton Scammell retractable fore carriage, being 
so designed that a mechanical horse is able to back them 
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used between vehicle and vehicle, to allow several wagons 
in a line to be loaded at one time. 

The road trailers are backed on to the rail vehicles one 
at a time bya mechanical horse, and the rear rail wheels 
engage with the guides on the wagon, which automatically 
guide the trailer into its assigned position and elevate it 
slightly so that the weight is taken off the pneumatic 
tyres and the retractable fore carriage. The auxiliary 
wheels guide the front of the trailer into position so that 








ROAD-RAiL TANK ATTACHED TO MECHANICAL HORSE 


on their pneumatic tyres, otherwise it would be almost 
impossible to lash them down securely and any tyre 
deflation whilst the vehicle was in transit would result in 
the lashings becoming loose and the trailers possibly 
coming adrift. 

A device is fitted to the front of the trailer for stabilising 
the retractable fore carriage when being carried on rail. 
It consists of hinged arms which hook round lugs on the 
fore carriage and which are adjusted until it is rigidly 
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secured. This prevents the retractable fore carriage 
from being damaged by vibration when the trailer is on 
the railway truck. It also locks the fore carriage and 
enables the trailer to be drawn off in a perfectly straight 
line when arriving at a loading dock the wrong way round, 
necessitating it being drawn off backwards, to facilitate 
which a rear coupler has been let into the chassis rear cross 
member. 

The oils are loaded warm and owing to their delicate 
nature close control of the temperature during transport 
is essential, since it must not be allowed to fall below a 
specified minimum value nor rise above a given maximum. 
for this reason not only has it been necessary to provide 
good insulation, but also to install heating equipment in 
the form of a hot water circulating system, which was 
considered to be the only safe method. A 24-32-volt 
electrical supply is the source of heat, and this is applied 
to the oils through the medium of the water circulating 
system within each tank, embodying an immersion heater 
loaded to 1800 watts at 30 volts. Current is generated 
by one of J. Stone and Co.’s ‘“‘ Tonum” generators of 
the field-regulated type, driven from one of the rail truck 
axles and having an output of 3-6 kW. Connection 
tetween the electrical equipment on the truck and the 
immersion heaters on the road tanks is by means of jumper 
cables, terminating in ‘‘ Niphan” plugs, which engage 
with sockets on the truck, a dummy socket being provided 
on each road chassis for housing the plug when the tanks 
are se on the road or returning empty on the rail 
truck. 

‘Temperature regulation, varying according to the type 
of oil Leing carried, is by means of a British Thermostat 
Company’s thermostat operating in conjunction with a 
special low-voltage ‘“‘ Sunvic’’ vacuum control switch. 
Access to the electrical gear and circulating system is 
obtained through readily removable covers designed to 
reduce heat loss to a minimum. 

‘The trailer tanks are glass-lined and are cylindrical with 
dished ends, the internal dimensions Leing 4ft. 6in. dia- 
meter, 12ft. cin. straight side, 13ft. €in. overall length, 
with a capacity of 1250 Imperial gallons, i.e., 5 tons. 

The electric supply for heating each tank being limited 
to 1-8 kW and available only when running, endeavour 
has Leen mace to arrange the insulation to ensure the 
minimum heat loss under stationary conditions, and during 
preliminary tests recently carried out with the first vehicle, 
without the heating unit in operation, the heat loss was 
found to be in the region of 0-391 deg. Fah. per hour. 
The tanks have been insulated with 4in. of Alfol covered 
by 18-gauge aluminium sheets. All the fittings, such as 
the manhole, outlet cock, &c., have been fitted with insu- 
lated covers and as far as possible it has been arranged that 
the parts of the tank exposed when the insulated covers 
are open are covered with plastic insulation with a water- 
proof facing. Certain sections of the tank insulation have 
been made detachable to permit work on the fittings 
without breaking down the main insulation. 

The road trailer chassis is made of rolled steel sections 
and is of cranked and tapered design, in order to keep the 
tank as low as possible and ensure the centre of gravity 
of the combined trailer and railway underframe conform- 
ing to Railway Clearing House Regulations, and not be 
more than 5ft. 10in. above rail level. 

‘The tank is mounted on wooden cradles carried on 
chassis cross members attached to the underside of the 
chassis frame, the underside of the tank being actually 
level with the underside of the chassis frame. The tank 
is held in position by means of four holding-down straps 
the outer ones of which are considered to be master straps, 
and are 3in. wide by jin. thick, the two centre 
or secondary straps being 3in. wide by jin. thick. 
Special means of adjustment are incorporated in 
the master straps, which, being situated above the 
centre line of the tank, make adjustment by 
means of the usual screwed end unreliable. The 
master straps also carry the lashing rings, which are 
held in cast steel brackets riveted and welded to the 
straps. All the straps are connected together by means of 
stabilising bolts and in addition the front master strap is 
fitted with a special strut member eonnected to the chassis 
frame. 

The trailer back axle is of special design, on account of 
there being two different load lines—through the centre 
of the pneumatic tyre when travelling on the road and 
through the centre of the rail wheel when carried on rail. 
The rear rail wheels are steel castings, 18}in. in diameter, 
bolted to a flange on the front of the hub and on the 
outside of the pneumatic-tyred road wheels. 

The auxiliary rail wheels are carried on pressed steel] 
brackets on either side of the trailer and interconnected 
by a stabilising tube to form a rigid structure. The rail 
wheels are steel castings and have the spindle cast 
integrally with the wheel. 

‘lhe spring deadening jacks fitted to the rear axle, 
which are screwed down when the trailer is in the correct 
position on the rail truck, are operated by hand wheels 
at the rear of the tank. ‘Lhe turning of these hand wheels 
forces a series of steel balls round a bent tube to impinge 
on a piston-shaped jack, the stem of which protrudes into 
the tube. 

In addition to the ordinary mechanical brakes, the trailers 
are fitted with a double-acting vacuum brake gear. This 
arrangement gives power application of the brakes when 
coupled to the tractor and automatic application when the 
trailer is uncoupled. In addition to the power application, 
the brakes can be mechanically operated by means of the 
mechanical trailer brake fitted in the cab of the tractor, 
operating through bell crank mechanism incorporated 
in the king pin, whilst a mechanical parking brake con- 
sisting of a hand wheel and screw is fitted to the front near- 
side of the trailer. 

1t may happen in service that the trailers arrive at the 
loading dock the wrong way round for coupling to the 
tractor, and in this case they are hauled off the truck 
backwards. The power braking has therefore been 
arranged so that the brake coupling on the tractor can be 
coupled to the back of the trailer and the trailer brakes 
power operated when it is being hauled backwards. 

At the rear of the glass-lined tank is an internal throat 
consisting of a gun-metal casting to which is secured a 
cylindrical hot water heating tank made of copper. An 
electric immersion heater is screwed into the gun-metal 
casting, projecting through into the hot water tank, as is 
also the thermostat which enables the temperature of the 





water to be controlled, From the heating tank rises a 
single ‘‘ riser ”’ pipe connected to a header tank, which has 
a filling orifice projecting through on top of the tank for 
priming purposes. The riser pipe also branches into two 
main heating pipes, which pass round the sides of the tank 
and eventually join together to form a single return pipe 
along the bottom of the tank back to the heater cylinder. 
As the water in the main heating tank is heated it passes 
up the “‘ riser ”’ pipe, flows through the main heating pipes, 
and back to the heater tank through the return pipe. 

A 150-ampere plug socket on the rail chassis provides 
faeilities for electrical preheating of the tank water 
circulating system or for boosting, when necessary. The 
piping is arranged with a cock at the front of the tank and a 
drain cock at the rear, so that, if necessary, when electric 
power is not available at the factory, connection can be 
made to the factory hot water supply and hot water passed 
through the pipes. 








Welding of Steel Structures.* 





Tue Department of Scientific and Industrial Research 
has issued an important report on the welding of steel 
structures. The report embodies the results and con- 
clusions of a Panel of the Steel Structures Research Com- 
mittee which has been working for eight years upon the 
subject. Accounts of the investigations have appeared 
in the reports of the Steel Structures Committee, 
but the most important part of the work has been carried 
out in the last four years and has not been previously 
published. The main object before the Panel has been to 
obtain reliable information which may be used as a basis 
for the design and construction of welded steel frameworks 
of multi-storey buildings. It is believed, however, that 
investigations will be found useful in other applications of 
electric welding to structural steel work. 

The application of electric welding to the fabrication 
of structural steel work, the report states, is a compara- 
tively recent development throughout the world, but 

rogress has been so rapid‘and achievement so definite 
that the subject is already of great industrial importance. 
The development of welding in this country has been 
advanced almost entirely by commercial firms, and there is 
little doubt that a high degree of efficiency has been 
attained. The immediate problem before the Panel was to 
obtain information of a practical nature which was likely 
to be immediately useful both to authorities responsible 
for the safety of buildings and structures and to designers 
of steel structures. 

The strength of a joint in steel members is dependent on 
the dimensions and mechanical properties of the materials 
forming the joint, and for riveted joints long experience 
has shown engineers that the materials in common use are 
sufficiently uniform for the results of tests on small sample 
test pieces to be regarded as reliable indications of the 
strength and uniformity of the materials in the finished 
joints. In making an electric welded joint, local fusion 
and subsequent solidification of metal are involved in a 
process which is largely dependent for success on the skill 
and experience of the individual workmen concerned, and 
a satisfactory test result on a separate piece of welded 
work cannot always be regarded as evidence that appa- 
rently similar welds in an actual service member are 
equally satisfactory. 

The work carried out by the Panel included a compre- 
hensive statistical examination of the strength of welded 
joints, the investigation of non-destructive methods of 
test, work on the fatigue resistance of welded joints, and a 
summary of information published, particularly in foreign 
journals, on the design of welded joints. For the statis- 
tical examination sixty-six British firms supplied welded 
samples for test and nearly 2000 mechanical tests were 
carried out. The results show that the nature of the 
electrode used in the work is probably the most important 
factor in determining the strength and other properties 
of a weld. Results of fatigue tests also indicate that the 
quality of the electrode is important. The Panel con- 
cludes, therefore, that it is desirable that only approved 
electrodes of satisfactory quality should be employed. 
The statistical examination also indicates clearly the 
importance of workmanship in the production of satis- 
factory welds ; indeed, if the welding is confined to high- 
class approved electrodes the workmanship is the most 
important matter to be considered. 

None of the methods of non-destructive testing investi- 
gated on our behalf, the report states, is sufficiently 
instructive and reliable for it to be recommended as a 
general field test for the examination of finished welds in 
buildings. However, the maintenance of a satisfactory 
standard of workmanship will probably be adequately 
achieved by i tion and supervision during the course 
of the work, preferably combined with periodical checking 
of the workmanship by means of tests on sample welds. 
We suggest that the periodic tests, if adopted, should be 
tests on prepared fillet welds in which the maximum 
breaking stress is determined, and tests on butt welds in 
which the ultimate stress and ductility are determined ; 
the sizes of the welds and the welding conditions of the 
test plates should be representative, as far as possible, of 
the welds obtaining in the welded building. The detailed 
results of the statistical examination give definite informa- 
tion on existing standards of workmanship. 

In the investigation of non-destructive methods of 
testing welds the Panel had in mind the possible develop- 
ment of a practicable commercial test which could be 
applied on the job to the routine examination of various 
types of welds. 

Accordingly, the report states, examination by X-rays 
was excluded for welds in structures on the grounds of 
cost and the difficulty owing to the very high voltages 
required of securing mobility of apparatus and safety for 
the operators. Of the remaining methods, magneto- 
graphic examination, based on the distribution of iron 
tilings scattered over the weld whilst a strong magnetic 
field is applied, was also excluded as unsuitable for 
structures. The magnetic potential difference method, in 
which the potential drop across a transversely magnetised 





* Summary of the report of the Welding Panel of the Steel 
Structures Research Committee, published by H.M. Stationery 
Office, 6s. net. 





weld is observed, appeared, however, to deserve further 
investigation. Electrical methods, involving either the 
measurement of the potential difference across the weld 
when a heavy current is through it, or the detection 
of a change in direction of the current at a flaw, also seemed 
to t possibilities of successful development. A 
further entirely different test, for which success has been 
claimed, is the stethoscope test, in which the weld is 
tapped with a hammer while the operator listens through 
an ordinary medical stethoscope, fitted with a soft rubber 
cap against the metal adjacent to the weld; 
the sounds heard are said to be related to the quality of 
the weld. The method requires an experienced operator, 
but is the simplest to apply of all that have been proposed. 
We decided, therefore, that the magnetic and electrical 
potential difference methods, and also the stethoscope 
method, should be investigated at the National Physical 
Laboratory. 

The results indicate that in general the electrical 
method did not discriminate satisfactorily between good 
and bad welds. The magnetic method showed a general 
agreement with mechanical strengths when average 
results on simple samples were compared, but local defects 
in individual welds could not be detected with certainty 
and spurious effects occurred. 

In regard to the stethoscope test, the report continues, 
the simplicity of the method is attractive, and the large 
number of welded specimens available for the statistical 
examination afforded a convenient opportunity of investi- 
gating its possibilities, since it was practicable to 
examine a large number of welded pieces with a stetho- 
scope and then compare the observations with the results 
obtained in the subsequent tests for strength. It was 
concluded by the investigator that the stethoscope test 
is of no value in indicating fillet welds of low tensile 
strength of the type examined ; in particular, the method 
did not show any appreciable difference between sound and 
cracked fillet welds. It was also found that the method 
is of little practical value in the examination of butt- 
welded test plates, although in one case it was successful 
in locating the position of a definite flaw in an otherwise 
good weld. Although the examination of test specimens 
and plates is not a conclusive test of the merits of the 
method, it does not appear that the method is likely to 
be of much value as a field test. 

It will be seen, therefore, that the attempt to develop 
a satisfactory non-destructive test has not been successful. 
The Panel, the report states, are prepared to accept this 
position and would emphasise that the lack of a satis- 
factory routine non-destructive test is no reason for a 
general condemnation of welding. In the case of butt 
welds in structures, radiographic examination can be 
utilised if doubt exists concerning the soundness of particu- 
larly important welds. 

The results on the fatigue resistance of welded joints show 
that on repeated loading the limiting safe range of stress 
is only about 7 to 8 tons per square inch. In view of the 
low value obtained in these investigations, which were 
carried out at the National Physical Laboratory, the 
Department’s Director of Building Research considered 
it advisable for an investigation to be made of the possi- 
bility of fatigue failure occurring in welded connections 
of steel floor beams as a result of vibration and shock. 
The analysis was based on the remarkable sensitivity of 
human beings to vibration. It is not usually realised, the 
report states, that the human body is a very sensitive 
detector of vibration ; for example, that at a frequency of 
twenty vibrations a second, which is about the average 
frequency of traffic vibrations, a displacement of 0-000lin. 
can just be detected, an amplitude of 0-00lin. is annoying, 
and 0-005in. is extraordinarily unpleasant. Using these 
results as a basis, the possibility of fatigue failure in 
welded steel floor beams in buildings was investigated, 
the necessary data being available from experiments 
carried out in Germany. Typical cases of floor beams were 
analysed on the assumption that the vibrating stresses 
near the welded end connections should not exceed 
+3 tons per square inch superimposed on the maximum 
design static stresses. The results have led the Panel to 
conclude that the possibility of fatigue failure need not be 
considered in the design of welded steel frame buildings 
of normal type. Exceptions to the general rule may 
arise, however, in buildings in which heavy machinery is 
resting on the frames or in which marked impact loading 
occurs. 

The general conclusion reached by the Panel is stated 
as follows :—‘‘ We consider that electric arc (metal arc) 
welding is sufficiently reliable and trustworthy for general 
use in the fabrication of joints in steel-framed and other 
buildings, and recommend it for that purpose provided - 
suitable precautions are observed concerning (a) quality 
of electrodes, (6) standards of workmanship, (c) methods 
of design, and (d) working stresses. This recommendation 
applies only to welding in which the parent metal is 
structural steel conforming to British Standard Specifica- 
tion No. 15—1936 (Structural Steel for Bridges, &c., and 
General Building Construction).” 

The Panel also believes that their investigations have 
produced much new information which should be useful as 
a basis of a code of practice for the use of electric welding 
in building construction, and have given some considera- 
tion to the preparation of a suitable code. . Recently, how- 
ever, this task has been handed over to a Technical Com- 
mittee of the Institute of Welding, which has undertaken 
the preparation of draft building by-laws and a code of 
practice for welding. In placing the results of their 
investigations at the disposal of the Institute of Welding 
the Committee offer many suggestions which may be of 
assistance in the preparation of the code. These are 
detailed in the report. 








Tue Britis Inpustrizs Farr, 1939.—The Department 
of Overseas Trade announces that next year’s British 
Industries Fair will be held in London and Birmingham 
from February 20th to March 3rd. Within three weeks 
of the close of the Fair, 798 exhibitors applied for 
431,500 square feet of space in London and Birmingham 
next year, or more than half the area occupied this year. 





¢ The sections of the report dealing with these non-destructive 
tests are abstracted at greater length on the following page. 
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Non-Destructive Testing of Welds* 





MAGNETIC AND ELECTRIC METHODS. 
By C. E. Wess, B.Sc., A.M.I.E.E., and L. H. Forp, M.Sc. 
INTRODUCTION. 


A CONSIDERATION of the non-destructive methods avail- 
able for testing welded joints and of the results of previous 
investigators suggested that the magnetic and electric 
potential difference methods offered the greatest possi- 
bility of successful application to structural welds. These 
methods were first developed by Spooner and Kinnard,} 
and the magnetic method has been further studied in 
some detail by Watts.t 


GENERAL PRINCIPLES OF METHODS. 


The magnetic and electric potential difference methods 
involve respectively the passage of a magnetic flux or an 
electric current through the weld under test and the 
measurement of the resulting magnetic or electric potential 
difference across the weld. Since the values of potential 
difference measured depend on the cross section of the 
weld, the length over which the potential difference is 
measured and the flux or current applied, a com ble 
reading on the unwelded plate in the neighbourh of the 
weld is desirable so that by determining the ratio between 
the potential differences on weld and plate the influence 
of these variable factors may be eliminated. Since, then, 
only relative values are involved in the determination of 
the weld/plate ratios, there is no need to make an absolute 
measurement of the potential differences, but the galvano- 
meter deflections may be taken as a measure of the potential 
differences, provided the same calibration is used for weld 
and plate readings. Curves showing the variation of the 
weld/plate ratios along the length of the weld are often 
required and will be referred to as “‘ distribution curves.”’ 

Apparatus USED. 

In the electric potential difference method it was only 
necessary to provide suitable arrangements for leading in 
the current to the plates on each side of the weld, and 
potential terminals for measuring the potential difference 
on a given length first across the weld and secondly on the 
unwelded plate. The current and potential differences 
were then measured on a calibrated galvanometer with 
suitable shunt and series resistances. 

For the magnetic potential difference method a tester 
was available, consisting of an iron yoke, 35 cm. by 10 cm. 
by 2 cm., carrying two poles, each about 10 cm. long 
and 10 by 1 cm.? in cross section, set at right angles to 
the yoke. The distance between the poles was variable, 
and each was fitted with a self-adjusting shoe having a 
cylindrical bearing surface and sliding on the pole on 
another cylindrical surface, the axes of the two cylinders 
being perpendicular to one another. A magnetising coil 
of approximately 400 turns of 0-064in. wire was wound on 
each pole, and the measurements of magnetic potential 
difference were made by means of a search-coil wound on 
a laminated iron core, placed midway between the poles 
with its axis parallel to the centre line of the yoke, and 
connected to a bailistic galvanometer. Readings were 
obtained either by mounting the search coil on a spindle 
and rotating it through 180 deg. or by reversing the 
magnetising current. 

PRELIMINARY INVESTIGATION. 
(1) Magnetic Metruop. 

(a) Effect of Varying Magnetisation.—A very low mag- 
netisation is undesirable, owing to the resulting reduction 
in sensitivity and the increased effect of previous magnetic 
history. On the other hand, the maximum permissible 
magnetisation is determined by the current-carrying 
capacity of the magnetising windings. 

Distribution curves were obtained on representative 
welds at various magnetising currents within the prac- 
ticable range and it was found that the variation of the 
weld/plate ratio was little affected by the current used, 
but that in general a comparatively small magnetising 
current (1 ampere) accentuated the variations observed. 
A current of 1 ampere was therefore adopted in most 
subsequent measurements. This corresponds to a total 
m.m.f. of 800 ampere turns and an approximate mag- 
netising force of 15 ampere turns per centimetre in the 
tester core. 

(b) Shape and Position of Poles—The distance between 
the poles of the tester was variable, and, further, the poles 
could be turned through 90 deg. The effect of these modi- 
fications on the distribution curves obtained was examined 
and found to be comparatively small. The arrangerent 
with the poles mounted crossways at the ends of the yoke, 
which was practically the most convenient and which gave 
slightly more definite indications of point-to-point varia- 
tion in weld /plate ratio, was therefore usually employed. 

Two extemporised testers having respectively a much 
larger and a much smaller yoke section than the original 
tester were made up, but gave appreciably less marked 
indications. It appears therefore that the original tester 
is approximately of the optimum dimensions for the 
particular size of sample being tested. 

(c) Shape and Size of Search Coils—In measuring the 
potential difference by rotating the search coil, coils having 
a straight core slightly longer than the width of the weld 
were used. This method of measurement, however, is 
not readily applicable to tests on fillet welds, and a 
comparison was therefore made between the results 
obtained by reversing the current and by rotating the coil. 
The values agreed closely, showing that the retardation of 
the flux change when the current was reversed did not 
appreciably affect the ballistic galvanometer readings. 
The current reversal method was therefore employed 
throughout later tests. Using this method, the most 
convenient form of search coil was one having a shallow 
r—— shaped core, with a thin layer of press- 
spahn attached to the end of each limb to minimise the 





* From the report on Welding of Steel Structures, D.S.I.R., 
orice 6s. 
’ { Spooner, T., and Kinnard, I.F. “Electric and Magnetic 
Weld Testing as Applied to Butt-welded Steel Plates,” A.S.T.M., 
Proc., 1922, 22, (2), 177. 

t Watts,T.R. “‘ Magnetic Testing of Butt Welds,” Am. Weld. 
Soe., J., 1930, 9 (9), 49; A.S.T.M. Symposium on Welding 
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effect of variable conditions of contact’ with the plate. 
For tests on fillet welds a similar core with limbs of 
unequal length was used to span the weld. 

The effect of varying the length of the cores was investi- 
gated, and it was found that for welds of the dimensions 
tested a length of 3 cm. which just spanned the weld gave 
the best discrimination between different points on a weld. 

(d) Side of Weld Tested.—Ceortain butt welds were 
tested with the tester and search coil first on one face and 
then on the other face of the sample. The alterations 
produced in the distribution curve were small, showing 
that the results obtained depend on the properties of the 
whole section, and that the method is capable of dealing 
with fairly deep-seated defects. 

(e) Edge Hffects—Distribution curves were found to 
show certain consistent abnormalities near the edges of 
the plate. Exploration of the field by means of iron 
filings indicated that these effects were due to a distortion 
of the field near the edges of the plate, which appeared 
to be inherent in the method of magnetisation employed. 
The magnitude of the effects could be reduced by suitable 
proportioning of the apparatus, but in order to eliminate 
their disturbing influence readings taken less than 3in. 
from the edge are not included in the results given below. 

(f) Position of Search Coils in Measurements on Plates,— 
As the magnetic potential difference reading on the plate 
was affected by the distance from the weld at which the 
search coil was placed, several curves were taken on each 
of a number of representative samples, showing , the 
variation of the plate potential difference reading as the 
tester and search coil were moved across the plate parallel 
to the weld. The smallest distance was such that the 
search coil position was immediately adjacent to that 
occupied when measuring the potential difference on the 
weld, while the greatest distance correponded to a dis- 
placement of the search coil of 3in. from the centre line 
of the weld. These curves showed that proximity to the 
weld produced a considerable and erratic effect on the 
plate reading. The mean value obtained at 3in. from the 
weld was therefore in general assumed as the plate reading. 


(2) Execrrican METHOD. 

Tests were made by the electrical potential difference 
method with a heavy current fed into the plate, first in 
such a manner as to provide an approximately uniform 
current distribution across the width of the sample, and, 
secondly, between two points near the potential points, 
and having definite positions relative to them. The varia- 
tion of potential difference observed was little affected 
by the method of feeding in the current, and the variation 
of the weld/plate ratio between different samples was very 
small—much smaller than the corresponding magnetic 
variation. 

In view of this and of the uncertainty arising from poor 
contacts due to scale and surface irregularities, the method 
appeared less likely to provide definite results than the 
magnetic method, and in the subsequent more detailed 
investigations only the magnetic method was employed. 


Tgsts on Butr We ps. 

Adopting the standard conditions indicated by the pre- 
liminary investigations, complete distribution curves were 
obtained on twelve butt-welded samples. The mean 
values of the weld /plate ratio of magnetic potential differ- 
ence readings for the central portions of individual samples 
showed a fair degree of correlation with the welders’ 
estimates and the X-ray indications of weld quality. 

To investigate the significance of the variation of 
potential difference along an individual weld, four plates 
were cut into strips perpendicular to the weld, and each 
strip was subjected to a tensile test till fracture occurred. 
The results were inconclusive, however, as most of the 
strips, even of the “ defective ’’ welds, broke in the plate. 
This was attributed largely to the increased section at the 
weld, due to the presence of a considerable amount of 
surplus metal. 

A second set of four plates was therefore selected, and 
the surplus metal at the weld was machined off. Distri- 
bution curves were again determined and the plates were 
then cut into strips approximately lin. wide, and tested 
in tension as before. A comparison between the magnetic 
results before and after removing the surplus metal shows 
that the general shape of the distribution curves was 
comparatively little affected by its removal. Of the four 
sets of specimens, those from two plates, showing respec- 
tively lack of fusion and good welds, practically all broke 
in the plate; those from the two other plates, showing 
respectively lack of penetration and inclusions or blow- 
holes, all broke at the weld. It thus appears that of the 
plates tested, those with lack of fusion can scarcely be 
regarded as defective welds mechanically, although the 
magnetic results on them were not better than on the 
other nominally defective welds. 

Tests ON Fittet WELDs. 


A series of tests similar to those described on the butt 
welds was made on the fillet-welded samples. Distribution 
curves were obtained for both fillets on each of the eight 
samples, using the special search coils with unequal 
limbs, already described, for the weld measurements and 
normal coils with equal limbs for readings on the adjacent 
plate. Effects similar to those found on butt welds, 
particularly edge effects, were observed in these tests, 
but the range of variation of the potential difference 
readings, both on a given weld and between welds of 
different characteristics, appeared to be slightly less 
than in butt welds. 

Discussion or RESULTS. 


The results on the sample welds tested showed that 
even when the ratio of the mechanical strength of the 
weld and of the plate was about unity, the ratio of the 
magnetic potential difference on the weld and on the plate 
was about 3. This high ratio is presumably due to inherent 
differences in the magnetic properties of the weld and 
plate materials. It places the magnetic method at the 
serious initial disadvantage that discrepancies may occur 
in magnetic readings obtained on two similar samples 
that are due solely to differences, unrelated to mechanical 
strength in the magnetic quality of the materials. 

When allowance is made for this, the magnetic results 
obtained on various similar sample welds showed a favour- 
able correlation with the results of mechanical tests. 
Thus, of the four fillet-welded samples tested mecha- 
nically, two samples were much inferior to two other 





samples in their tensile test results, and the weld/plate 
ratios observed on them were definitely higher. Similarly, 
the weld/plate ratios on the good butt-welded sample 
were substantially lower than those recorded for the three 
defective butt-welded plates. This difference, however, 
may be largely due to a difference in the thickness or 
magnetic quality between the plates used in the good and 
defective butt-welded samples, which were supplied at 
different times. Further, two samples which are prac- 
tically identical in respect of their tensile test results, 
display a considerable difference between their mean 
weld/plate ratios, while another sample, which is appre- 
ciaby better than either of them mechanically, yields 
magnetic results intermediate between those for the first 
two. 

The results on both butt welds and fillet welds suggest 
that a reliable test for local mechanical defects cannot be 
obtained by a method based on their influence on the 
magnetic potential difference across the weld. The re- 
distribution of flux resulting from the defect reduces any 
local magnetic indication so much that it is liable to be 
masked by other incidental magnetic effects, not related 
to the strength of the weld. Even a complete break gave 
no definite indication on the magnetic curve. 


CONCLUSIONS. 


(1) A method of testing based on measurements of the 
electric potential difference across the weld when carrying 
current does not discriminate satisfactorily between good 
and bad welds. 

(2) A method of testing based on measurements of the 
magnetic potential difference across the weld when carry- 
ing flux gives fair indications of the general quality of 
different welds of identical size and shape. The method 
does not give reliable results when used to detect local 
defects, particularly when near the edge. 

It thus appears that magnetic potential differences 
results can only serve as a direct criterion of weld quality 
within a very limited range, and that to interpret such 
results in terms of mechanical strength, information 
regarding the behaviour of comparable standard welds 
is necessary. Where the conditions of magnetisation can 
be rigidly controlled and the product under test possesses 
a high degree of uniformity, magnetic analysis may be 
applied successfully, ¢.g., in the testing of wire ropes, but 
in testing structural welds these conditions cannot in 
general be fulfilled and the magnetic method becomes 
inconclusive and unreliable. 

THE STETHOSCOPE METHOD, 
By A. J. Fenner, B.Sc. 

It has been claimed in the United States of America 
that a useful test of the strength of a weld can be obtained 
by means of stethoscope examination. The principle of 
the test is that adopted by a workman when he strikes a 
piece of metal with a hammer in order to determine whether 
it “rings true.” In applying the method to a weld, it 
is refined by using an ordinary medical stethoscope with 
a rubber cap over the searching end. In making the test 
the operator —. the rubber-capped searching end 
against the welded plate and the weld under examination 
is tapped with a hammer. It is stated that when the weld 
is free from defects, the natural period note of the part or 
structure is heard, but when a portion of the weld contain- 
ing a discontinuity is examined, a high pitched reedy 
sound is noticeable in the early part of the sound caused 
by the hammer blow. It has been stated that the method 
has been found useful for commercial examination of 
welded structural steel in buildings, and that it is easier 
to test a joint built into a large structure than a com- 
paratively small test piece. 

A few preliminary trials of the method on plates con- 
taining lap welds of known quality were inconclusive, and 
the impression was obtained that definite analysis of the 
sound waves was not likely to add greatly to the efficacy 
of the method, but that it might be of value as a practical 
inspection test in the hands of an experienced observer. 
The simplicity of the test is attractive, and the large 
number of welded specimens available at the National 
Physical Laboratory for the statistical examination of 
strength of welded joints afforded a convenient oppor- 
tunity of examining the possibilities of the method, since 
it was practicable to examine a large number of welded 
pieces, and then compare the observations with the results 
obtained in subsequent mechanical tests. The stethoscope 
used in the work was an ordinary medical stethoscope 
fitted with an open rubber cap at its searching end. 

In the majority of cases the sound obtained from the 
weld was of a very complex nature, seeming to be made 
up of a deep note and a high-pitched singing note, the 
latter tending to be the more persistent. In all test pieces 
the sound varied from weld to weld, and also varied along 
the length of the weld. This was especially noticeable in 
the transverse fillets, where in most cases the sound 
obtained from a point near the middle of the weld was 
“* dead,” and the high pitch, mentioned above, was absent. 
Proceeding from the middle to the ends of the weld, 
the high-pitched ring appeared and grew more and more 
noticeable. In the few exceptions to this, the high pitch 
was altogether lacking. In the tests on longitudinal fillet 
welds, the sounds were less simple of analysis, being 
composite at all parts of the weld. The most noticeable 
characteristic was a metallic harshness taken on by the 
sound as the examination proceeded towards the inner 
end of the weld, repeated to a smaller extent at the 
outer end. 

In addition to these general properties, certain of the 
welds emitted sounds having a reedy quality, though not 
of a really marked intensity, and in most cases so indistinct 
that its significance was doubtful. Also in a large number 
of welds the high pitch usually obtained was especially 
noticeable, and possessed a harsh tone. 

In all, 846 specimens having a total of 5076 welds were 
examined with the stethoscope. Notes of unusual sounds 
were made concerning 199 welds in 102 test pieces. Of 
these specimens, 76 were transverse fillet welded and 
26 longitudinal fillet welded. 

Transverse fillets 
arithmetic mean. 


Longitudinal fillets 
arithmetic mean. 


All tests ... (423 tests) 31 (423 tests) 22 

Group... ... (23¢ » ) 28°65... ( 8 » ) i 
niet SApnnpens a ~amnet ar + “saeneaay Se aaa 
eledee<s (32 , ) 28°5 £2. sk ae 
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the sound heard in the stethoscope test could not be 
taken as an indication of low strength. That was borne 
out by the fact that in individual specimens the welds 
which subsequently fractured in the tensile tests in many 
cases were not those in which the stethoscope had indicated 
abnormality. Moreover, the indicated welds which did 
fracture contained no unusual defects. 

It must further be stated that the stethoscope examina- 
tion of certain welds containing obvious defects, such as 
discontinuities and cracks, failed to indicate that the 
welds were faulty. Of the nine specimens with welds con- 
taining cracks, and twenty specimens with welds having 
appreciable discontinuities, not one included a weld 
giving a reedy sound, and only two had welds which gave 
any unusual sound under the examination. 


STETHOSCOPE EXAMINATION OF BUTT-WELD SPECIMENS. 


About fifty butt-welded plates were examined. In 
general, the sounds heard were very complex, and less 


consistent than those obtained on the fillet welds. In 
every case the sound heard was somewhat ‘‘ mushy,” 
this quality being very noticeable in three cases. In 


addition to these, six test pieces gave distinctly reedy 
sounds from parts of their welds. 

As far as detection of general mechanical weakness is 
concerned, the test as carried out appears to be of little 
value. From the examination of fractures in the reduced 
section tensile test, and in such of the parallel tensile 
tests in which the weld failed, it is known that of the 
plates subjected to the stethoscope test, some thirty 
contained faults in the weld. The faults appeared mainly 
to consist of lack of fusion between successive runs in 
the weld, and in some cases probably extended over the 
greater part of the length of the weld. The stethoscope 
tests did not reveal these faults as such. It seems likely 
that local faults in a generally good weld can be detected 
more easily than a persistent fault in a weld. 

CONCLUSIONS. 

From the results of the work it is concluded that the 
stethoscope examination is valueless for indicating fillet 
welds of low tensile strength in specimens of the type 
examined. In particular, the method did not show any 
useful difference between sound and cracked fillet welds. 

It is also concluded that the method is of little prac- 
tical value in the examination of butt weld test specimens, 
although in one case it was successful in locating the 
position of a definite flaw in an otherwise good weld. 

In one or two stethoscope examinations of small welded 
structures it was found that the actual notes obtained 
from the structural welds were more pure in tone than from 
test specimens, suggesting the possibility that the method 
might not be so ineffective on welds in structures as on 
welds in test specimens. It was not possible to determine 
whether the welds giving these purer notes were good or 
not. In general, however, from the experience obtained 
in the whole of the present work, it is concluded that the 
stethoscope examination cannot be recommended as a 
useful practical method of non-destructive examination 
of welded joints in structures. 








Industrial Frequency Single-Phase 
Railways. 


Tue old controversy concerning A.C. versus D.C. elec- 
trie traction has ceased to rage, mainly no doubt because 
remotely controlled rectifier sub-stations have lessened 
the disadvantages of D.C. to no small extent, and have 
made possible the use of 600 volts for distances which 
at one time would have been prohibitive. Single-phase 
current at low frequency is used in Austria, Germany, 
Switzerland, Sweden, and to some extent in America, 
whilst high-tension D.C. at 1500 and 3000 volts 
is employed in other parts, including the British Empire. 
The only system that has ceased to progress is the three- 
phase system adopted many years ago in Italy, where 
it is still in use. 

With the introduction in 1932 of the Kando system 
in Hungary, the main disadvantage of the ordinary single- 
phase system, namely, that of lowering the standard 
frequency to 16% or 25 cycles, disappeared, for with 
the Kando locomotives it became possible to feed the 
lines from the ordinary 50-cycle industrial supply system 
and so to reduce sub-station costs and losses. 

It may be recalled that on the Hungarian railway a 
single type of locomotive is used for all purposes. It has 
a single induction motor fed from a special phase con- 
verter with two main windings, one single phase connected 
to the line, and the other a polyphase winding connected 
to the motor. This winding can give a three, four, or 
six-phase supply. The rotor has four poles, and an exciter 
and starting motor are coupled to the same shaft. To 
reduce weight and dimensions to a minimum, the stator 
windings are immersed in oil, which is continually circu- 
lated through an air blast cooler. The rotor has cooling 
tubes through which water is circulated from a second 
cooler. By reason of the availability of three different 
phase arrangements on the converter, four fixed speeds 
are obtainable by pole changing on the motor in a fairly 
simple manner, whilst intermediate speeds are secured by 
a variable rotor resistance. 

Recent interest in the 50 cycle single-phase system 
has been stimulated by the experiments which the 
German State Railways have undertaken on the 
heavily graded Hdllental line in the Black Forest, 
where the contact system is supplied at 20,000 
volts, 50 cycles. According to a paper on “ The 
Trend of Design of Electric Locomotives,” read by Mr. 
C. E. Fairburn before the Institution of Electrical Engi- 
neers on Thursday, April 7th, for these German experi- 
ments four double-bogie locomotives of similar mechanical 
construction, but each embodying different electrical 
equipment, have been built at an approximate cost, 
including 35 route miles of overhead equipment, of 7 
million marks. 

The electrical equipments are the products of four 
different firms; two of them use mercury rectifiers to 
supply four standard series-wound motors, and the other 
two use motors designed to operate on a 50-cycle supply. 
On the rectifier locomotives, starting and speed control 





are effected by varying the rectifier output voltage, which 
can be reduced to the necessary low value. On one unit 
this is accomplished by a tap-changing switch on the 
transformer high-tension windings, and on the other unit 
by grid control supplemented by series-parallel and field- 
weakening switching in the motor circuits. The grid 
control is arranged to vary the voltage, partly by retarding 
ignition and partly by selecting, according to the controller 
position, one of two sets of anodes supplied from the 
transformer at different voltages. 

The third locomotive is equipped with two 50-cycle 
series-wound commutating motors per axle, or eight in 
all, and the contro] gear is similar to that standardised 
on 16%-cycle lines of the German Railways. The motors, 
which operate at a low voltage per commutator segment, 
are connected permanently in pairs, and each has 
fourteen brush-holders each carrying four brushes. 

The fourth locomotive is fitted with a phase converter 
and a three-phase induction motor per axle, again giving 
eight machines in all. The phase converters have wound 
rotors and stators, between which there is a free inter- 
mediate rotor excited with D.C. This provides the rotating 
field necessary for phase conversion. During starting 
and when running at reduced speed the phase converters 
act as motors. ‘There are three machine arrangements. 
In the first, the converters and motors are in cascade, thus 
comprising eight driving motors; in the second the 
converters act alone as motors, and in the third the motors 
are fed from the stators of the converters, which then 
develop no driving torque. Intermediate speeds are 
obtained by electrolytic rotor resistances, and regenerative 
braking takes place automatically in all the arrangements 
if the speed rises above synchronism. 

The three locomotives first described are designed for 
rheostatic braking. The unit with the grid-controlled 
rectifier takes the motor excitation from the rectifier, the 
voltage of which is reduced by a switching arrangement 
on the transformer secondary. On the other rectifier 
unit the motors are self-excited, and on the unit with 
50-eycle commutator motors two of the machines act as 
D.C. exciters for the remainder. 

By the kindness of the German State Railways Mr. 
Fairburn was afforded an opportunity of inspecting these 
locomotives, and reports that they have all worked 
satisfactorily throughout last summer on a line which 
has many steep gradients. It is not possible at present to 
predict that one or more of them will become standard 
types, but the experiment clearly shows the interest 
which is being taken in the use for traction of the standard 
frequency of a country. These four designs and that 
due to Kando have demonstrated that this is technically 
possible. 








The Itinerant Bellfounder. 
By J. R. NICHOLS (Author of * Bells Thro’ the Ages ”’). 


Tue casting of bells is a very ancient art which can be 
traced back to the earliest days of metalfounding, and 
although bellfounding is now solely undertaken in well- 
equipped foundries, this has not always been the case. 

It is perhaps not generally realised that the earlier 
bellfounders did much of their work in close proximity 
to the church for which the bells were destined, and not 
in an established or settled foundry, and this phase of 
bellfounding is not without an interest of its own. 

There are, in fact, very few instances of any other 
castings of average or large size—except, perhaps, cannon 
—being made ‘on site,’ and in this connection it is 
interesting to note that medieval bellfounders often 
allied with their peaceable craft the more martial one 
of gunfounding; this, of course, in the days when the 
alloy known as gun-metal was not dissimilar to that of 
bell-metal. 

Perhaps the most obvious reason for the casting of 
bells ‘“‘on site’’ was the lack of adequate transport 
facilities coupled with the bad condition of such roads 
as then existed; a “ great bell” of medieval or later 
times would present a pretty problem in transport, and 
oftentimes a convenient waterway was used instead of 
a “‘ road ” little better than a mere cart track. 

Furthermore, the presence of a bellfounder at an out- 
lying village would often prompt the neighbourng parishes 
seriously to consider the recasting of their broken bells, 
or the augmentation of the village “ ring ” by one or more 
bells. 

The bellfounder, for his part, could also take the 
opportunity of visiting adjoining parishes, inspecting 
and reporting upon their bells, and it would, of course, 
be distinetly advantageous to him to secure further 
work whilst in the district, having once built his furnace 
and made other necessary arrangements for local labour, 
supplies of fuel, &c. 

It was not uncommon for bellfounders who had a 
settled establishment occasionally to go on tour, possibly 
with at least one or two definite promises of work in 
view at some distant place, and while travelling to look 
round for further work, as mentioned above. In England, 
there is much evidence of the casting of bells “‘ on site,” 
and while some of the itinerant founders cast inferior or 
only passable bells, there were others who did really 
creditable work. A similar state of affairs also existed 
on the Continent, for the fondeur ambulant was well 
known in France, until as late as the middle of the last 
century, and doubtless was also prominent in other 
Continental countries. The evidence mentioned above is 
obtained not only from ancient records, but also from the 
discovery in more recent times of masses of bell-metal, 
remains of furnaces, &c.; one may mention Empingham 
(Rutland), and Scalford (Leics). Oftentimes the temporary 
furnace would be erected quite close to the church, in 
the churchyard, or an adjoining garden or field. Records 
also reveal that in some cases bells have even been cast 
in the church itself. An early instance concerns the casting 
of the great bell of St. Albans, called ‘“‘ Amphibalus,” 
which, being broken, was recast in the early part of the 
fourteenth century in the hall of the Sacristy. In the 
year 1591, at Kirkby Malzeard (Yorks), a bell was cast 
in the church, as is shown by this entry : 

‘For paveing the Church where the Bell was 
casten, ijs.”” 





Again, at South Littleton (Worcs), a bell was cast beneath 
the tower. But perhaps the most notable instance of 
bellfounding on site is that of a former “‘ Great Tom” 
of Lincoln, a bell of 80 cwt., which was cast in the Minster 
Yard in 1610. This was done by two founders working 
in temporary partnership—possibly each considered it 
too big a job to handle individually, or maybe the Minster 
authorities deemed it wiser to have two well-known 
belifounders working in collaboration. At all events, 
both men (Oldfield, of Nottingham, and Newcombe, of 
Leicester) were successfully operating established foundries 
at their respective towns. 

In 1629, the great bell of Wimborne Minster, Dorset, 
was recast, and a full account of the expenses was made,* 
the following extracts being of interest :— 


THE CHARGES OF NEWE CASTINGE THE GREAT BELL. 
1629. 
Item, Gave to, and spent uppon Anthonye Bond the 


Bell founder at his first cominge 
Item, for mettle for the great Bell ... ... ... ... 17 8 6 


Item, for Bricks to make the ffurnace ... ... ... 16 4 
Item, to Henry Allen and his sone for their Garden 

to melt the great Bellin... ... ... ... 15 0 
Item, for wood in all to melt the great Bell 119 0 
Item, for clearinge of the same wood + ae 6 0 
Item, for bringinge pte of this wood to the ffurnace 3 0 
Item, to Richard Stickland for 2 Axces for the traules 

weh carried the great Bell to the ffurnace 1 4 
Item, to Heulett for lendinge his schopp and tooles 

to the Bell founder and for helpinge him ... 5 0 


Item, to James Purchase for 4 dayes worke to helpe 
the Bell founder about the making the newe 
wheele, the Roler and Pullyes ... ... . 4 0 
Item, paid to Anthonye Bond the Bell founder and 
for him for his wages for newe casting the 
great Bell at 6s. 8d. the 100 it wayinge 


thiertye hundred and a halfe... y 10 3 4 


From the above it is apparent that this bell was recast 
on site, but presumably at some little distance from the 
Minster. The employment of local labour will be observed, 
and in this instance it appears that the terms of the agree- 
ment were such that certain incidental expenses were to 
be borne by the parish; the total expenses amounted to 
£35 16s. 3d. 

Henry Bagley, an eighteenth century Northampton- 
shire bellfounder from Chaleombe, who subsequently 
moved his foundry to Witney (Oxon), in a catalogue of 
bells that he published in 1732, expressed his readiness 
to cast bells when and where required, as will be seen 
from the following extract :— 

““N.B.—The said Henry Bagley (if desired) will 
cast any Ring or Ring of Bells in the town [to which] 
they belong.” 

In 1762, the old-established Whitechapel foundry 
cast the great bell (of 70 ewt.) of Canterbury Cathedral 
** on site.” 

Berthéle, in his work “ Hnquétes Campanaires,”’ gives 
numerous accounts of the casting of bells on site in France, 
and mentions the employment of 120 men on the occasion 
of the casting of a certain bourdon or large bell. 

When a parish had decided upon the purchase of a new 
bell or the recasting of an old bell or bells, the agreement 
would be duly prepared and signed, and the founder would 
hire or obtain the use of a place in which to erect: his 
temporary foundry. Having made arrangements for the 
building of the furnace, he would then busy himself in 
obtaining the necessary metal, although sometimes it 
was agreed that the parish should supply this, the bell- 
founder, for his part, undertaking to cast the bell at an 
agreed figure per hundredweight. 

Where it was necessary to obtain new metal, the 
founder would be dependent to a certain extent on what 
the locality could furnish. It is to be assumed, however, 
that a reputable founder would endeavour as far as possible 
to obtain such scrap metal as would ultimately form an 
alloy conforming more or less to the accepted standards. 
His calculations would probably be somewhat upset in 
the last minute by the gifts of the parishioners, who would 
bring along various metal ornaments (generally in after 
years reputed to be of gold and silver) to be flung into 
the furnace before casting took place. 

Indeed, in some instances, where local legend attributed 
the rich tone of an old bell to the inordinately large 
proportion of gold and silver which it contained, the 
parishioners (anxious to ensure that their own bells not 
only went into, but also came out of the furnace), would 
insist on the recasting taking place under their vigilant 
eyes ! 

One can almost reconstruct the scene in the mind’s eye— 
the founder, assisted by one or two of his regular men, 
directing the operations; the villagers, venturing as 
near as they dare, or as the founder permitted, gazing 
wonderstruck at a spectacle they would remember for 
years, and would recount to their grandchildren; the 
parish priest, moving benevolently among the assembled 
throng—all eagerly awaiting the day when the new-cast 
bell would be hoisted up into the tower. 

Although written records abound, unfortunately con- 
temporary pictorial records are rare, but doubtless artists 
of the time have put down on paper their impressions 
of an event which, common though it was generally in 
its day, constituted an epoch in the communal life of 
country town and wayside village, in the days when the 
manufacture of castings was not as general as at the 
present time. 








Surprine aT Unitep Kinepom Ports.—According to 
the Board of Trade Journal, the volume of shipping in the 
foreign trade at United Kingdom ports last year, taking 
entrances and clearances together, was 188,600,000 tons, 
against 178,200,000 tons in 1936. The total entrances in the 
foreign trade was 54,100,000 tons, an increase on the 
1936 total of 6 per cent. Entrances with cargo increased 
by 4-5 per cent., and those in ballast by 10-9 per cent. 
Clearances with cargo and in ballast amounted to 
94,513,000 tons, an increase of 5-7 per cent. on the total 
for 1936. There was a decrease from 193,000 tons to 
95,000 tons during 1937 in the British tonnage laid up in 
this country. 





* Raven’s “ Church Bells of Dorset,” p. 186. 
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An QOuidoor Fuse Isolator. 


AN auto-fuse isolator suitable for the protection and 
isolation of apparatus such as power transformers up to 
100 kVA on rural and suburban distribution lines operating 
at pressures up to 11 kV has been added to the range of 
outdoor fuse equipment manufactured by the General 
Electric Company, Ltd., of Magnet House, Kingsway, 
W.C.2. It isolates the apparatus automatically and gives 
visible indication at ground level that the fuse has blown. 
By lowering the fuse barrel on to the bottom fixed bracket 
by means of an operating pole it can be used as an ordinary 
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FUSE ISOLATOR CLOSED 


isolator. The fuse barrel, shown in the closed and open 
positions in the accompanying illustrations, consists 0 
a tube of insulating material with gun-metal ferrules 
pressed on to each end. A short length of wire having 
the requisite fusing capacity and situated about halfway 
up the barrel, constitutes the fusing element, which has 
@ length of flexible copper wire attached to eachend. The 
upper length is connected to a screw in the top ferrule 
and the lower iength to hinged catch levers on the bottom 
ferrule. Normally, the two hinged catch levers are held 
together by the wire attached to the fusible element, 
but when the fuse blows the catches are released and the 











FUSE ISOLATOR OPEN 


barrel falls vertically on to the fixed lower cone-shaped 
bracket. 

The fuse barrel is prevented from falling to the ground 
by two projecting spigots on the top ferrule of the barrel. 
To remove the fuse unit the barrel must be rotated through 
an angle of 90 deg. to allow it to pass through the hole 
in the lower bracket. Replacement of the fuse from 
ground level is easily accomplished by an operating pole 
with a suitably shaped head, which is inserted into the 
bell-mouthed end of the fuse. The complete unit is 
suitable for mounting in a vertical position on a cross arm 
of a transmission pole or sub-station structure. 


Anti-Vibration Pipe Coupling. 


LLLUSTRATED in the accompanying engraving is a pipe 
coupling which has recently been designed and marketed 
by the Pulsometer Engineering Company, Ltd., of Nine 
Elms Iron Works, Reading. It is intended for use on the 
suction and discharge connections of pumps on heating 
and other services in churches, hospitals, schools, and 
similar buildings, where silence and absence of transmitted 
vibration from the pumping set to the pipe line is essential. 
To attain this result, the coupling is constructed of an 
outer and an inner section, between which is interposed 
a resilient, but water-tight jointing cone, which prevents 
metallic contact of the inner and the outer sections. 
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ANTI-VIBRATION PIPE COUPLING 

| 

| When the coupling is fitted the section connected to the 
| pump branch is not in metallic contact with the section 
j connected to the pipe line ; thus the pump is completely 
insulated from the remainder of the pipe system. The 
couplings will also serve as an expansion joint, and will 
allow for slight misalignment of the pipe connections. 
In fitting the couplings to an existing circuit it is only 
necessary to cut the pipe to approximate dimensions, 
}as there is a little latitude in the relative positions of 
the two parts for adjustment. The couplings can be 
supplied for pipe sizes ranging from Ijin. to 6in., and 
a modified design, suitable for use on board ship, is 
available for introduction into screwed and socketed 
steel piping. 











An Improved Relay. 


Tue Sharborn relay shown in the accompanying illus- 
trations is really an electrically operated quick make- 
and-break switch, which, when used in conjunction with 
a time switch, is particularly suitable for the control of 
“off peak ’’ loads, the floodlighting of public buildings, 
and the lighting of dockyards, railways, garages, &c. 
It is manufactured by Henley’s Telegraph Works Com- 
pany, Ltd., of Holborn-viaduct, E.C.1, and recent improve- 
ments in the design have made it a highly efficient unit. 
Tests in the company’s laboratories, including one of 
5000 operations at 50 per cent. overload, are said to have 
proved that the mechanical and electrical properties 
leave nothing to be desired. Single or triple-pole relays 
are made for 30 or 60 amperes with a connector for the 
neutral, and are suitable for use on a 500-volt A.C. supply, 
while the operating circuits may be energised at 220/250 

















FiG. 1—SHARBORN RELAY 


volts. As the operating coils only carry current when the 
relay is operated, the current consumption is negligible. 
Metal-to-metal self-cleaning contacts are fitted. Main- 
tenance and operating costs are said to be practically nil, 
there is no A.C. hum, or radio interference, and the 
operating system only serves to make the operating circuit, 
the break occurring in the relay itself. When in the “ on ” 
or “ off” position, the main switch is locked. 

The electro-magnetic portion, which operates the semi- 
rotary or oscillating switch, is, in effect, a series reversing 
motor, capable of moving through 90 deg. Current 
fed into the armature winding through contact fingers A 
and B—Fig. 2—pressing on two rotor contacts C and D, 
but only one of these makes contact with a finger when the 
armature is at rest, so that only half the armature winding 
connected to the field in the centre is in circuit at any 
time. The windings are so arranged that while when both 








the armature and field are energised the magnetic polarity 
of the field system is always the same, the magnetic 
polarity of the armature can reverse, causing the rotor to 
turn through 90 deg. 

During this movement the rotor contact, which has 
been making contact with the finger, ceases to do so, and 
the opposite rotor contact makes connection with the 
second finger. The first circuit is broken and the second 
made, and the coils of the relay are only energised 
momentarily while this is taking place. When the field 
circuit and armature are energised through the second 
circuit, the same sequence of events takes place in the 
opposite direction. 
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FIG. 2—ELECTRO -MAGNETIC OPERATING DEVICE 


utilised for making and breaking the contacts on a drum 
switch mounted on the same spindle as the armature 
of the relay. An electro-magnetic stop automatically locks 
the drum switch when it is in the “on” or “ off ’’ position. 
From the control diagram—Fig. 3—it will be seen that 
the relay is controlled by a two-way switch E connected 
in circuit with one of the phase conductors. The switch 
has contacts F, G connected to contacts A and B respec 
tively, corresponding to those in the first diagram. A 
tapping is taken from the neutral to one end of the field 
coils H and the other end is connected to the centre 
point of the armature coil J. The operating circuit is 
completed between either of the contact fingers A or B, 
and the rotor contacts C, D. The main switch K is con 
nected in the phase of the load circuit with the neutral 
connected solid. By closing the switch E to contact G, 
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Fic. 3—CONTROL AND MAIN CIRCUITS 


when the finger B is in contact with the rotor contact D, 
the operating circuit is completed, and the relay operates 
closing the main switch K, whilst breaking contact between 
B and D and making between A andC. By changing over 
the switch E to contact F, the operating circuit is again 
completed and the relay operates in the reverse direction 
to open the switch K. The current required for operating 
a 30-ampere single-pole or three-pole relay working on a 
200-volt circuit is approximately 4:5 amperes applied 
for a period of 4 to 5 cycles. 








CATALOGUES. 





Pump Unit, Ltd.. 25, Coptic-street, W.C.1.—A folder describ 
ing “‘ Unit Pumps ” and their applications. 

F. J. Epwarps. Ltd., 359, Euston-road, N.W.1. 
No. 8 3803 of sheet metal-working machinery. 

PHosPHOR-BRONZE COMPANY, Ltd., 54, St. Thomas-street, 
S.E.1.—Booklet on ‘‘ Compo ”’ oil retaining bearings. 

Metior Bromiry anv Co., Lid., St. Saviour’s-road Hast. 
Leicester.—A descriptive brochure on air conditioning. 

ImperraL CHEmiIcAL Inpustrizs, Ltd., Millbank, 8.W.1.—A 
book entitled ‘‘ Metal Degreasing by the I.C.I. Process.” 

SPaRKLETS, Ltd., Thames House, Millbank, S.W.1.—Par- 
ticulars of ‘‘ Prana ’’ woven wire mesh hose and cable covering. 

SHett-Mex anp B.P.. Ltd., Shell-Mex House, W.C.2.-—A 
handbook and guide for those in charge of oil-engined coasting 
vessels. 

Bretr’s Parent Lurrer Company, Ltd., Foleshill Works, 
Coventry.—A loose-leaf catalogue of drop forging equipment of 
all kinds. 

STURTEVANT ENGINEERING COMPANY, Ltd., 147, Queen 
Victoria-street, E.C.4.—Publication dealing with pneumatic 
despatch tubes. 

DeELoro SMELTING AND Rerrntnc Company, Ltd., Shirley, 
Birmingham.—Booklet on “ Stelliting ” steel wearing surfaces 
by the oxy-acetylene process. 
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Contraction and Distortion in 
Grey Cast Iron.* 


By Kk. LONGDEN, M.1.B.F. 

CAN we always state clearly to the designer what we 
need to secure the best results in a casting? We are 
all familiar with the parrot-cry of ‘‘ the design is not 
uniform.” A uniform design is not the solution to our 
difficulties in relationship to fluid shrinkage, contraction, 
and distortion, because we cannot secure a uniform cooling 
rate in a mould, External parts of a casting will cool 
before the inner parts for the same section of metal. The 
admission of metal.to any particular part of a mould will 











FiG. 1—FRACTURED PLANING MACHINE TABLE 


create differing temperature gradients and cooling rates 
although the saine section may exist all over the mould. 

Nor can the designer help us much in overcoming 
the resistance met by the contracting metal on enclosed 
cores and its effects on contraction and distortion. 

One could design and make a casting which would 
conform to a safe cooling rate, but would this design 
suit the duty of the machine ? Of course not in most cases. 

However, one must impress on designers two funda- 
mental rules——‘‘ wherever permissible allow thicker 
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an early period the top suffers extensional stress, whilst 
the bottom is affected in return by a mild compressional 
stress ; later, the top is subjected to a further extensional 
stress by bending or bulging and the bottom to slightly 
extensional and bending stress. 

The fracture in the half table is open fin. in the 
centre, which indicates that the lower heavier face has 
thrust the top upwards thus extending the face. To 
accommodate itself the slideway must either break across 
or part from the lower face metal by ripping under the 
slideway longitudinally, and bending to take up a shorter 
length. 

Fig. 3 shows a cross-sectional sketch of the old and 
new design to overcome somewhat the troubles outlined. 
The right-hand half of the drawing shows the old and 
faulty design and the left-hand side the improved design. 

The light box-shaped design for the slideway was aban- 
doned for the heavy arrowhead-shaped design on the left. 
The extra metal introduced into the upper slideways 





and inner vertical walls was counterbalanced by a reduc- 
tion in the metal forming the opposite face of the table. 

Fig. 4 is a photograph of the newly designed and 
assembled table ready for despatch. 


CONTRACTION TESTS. 


Simple Bar Castings._-Contraction phenomena encoun- 
tered in castings holding contracting sections disclose 
in the type of casting investigated by the author that the 
thicker sections contract more than the thinner sections. 
So far as cast iron is concerned, this is quite contrary 
to the known behaviour of the metal—that the thinner 
the section the smaller and closer the structure, conse- 
quently greater contraction. 

First, let us glance at Fig. 5, which is a test casting 
holding varying sections together in the form of a 
grid. Contraction takes place as exaggerated in the 





Sketch D. If the bars are separated from association 














FIG. 2—35-TON PLANING MACHINE TABLE, SHOWING FRACTURES 


sections on the outer body of a casting than on the 
inner sections,” and ‘‘ avoid changing a section abruptly.” 

Figs. 1 and 2 show the two halves of a heavy-duty 
planing machine table weighing about 35 tons which 
failed in service due to distortion and fracture because 
of faulty design or ill-usage, or both. 

These engravings illustrate how each half table fractured 
during service. The upper half table shows that the 
fracture extends longitudinally for about half the length 
of the casting along and below the vee-box-shaped slide- 
way. The slideway is also fractured across the section. 
The other half table is fractured longitudinally below 
the slideway for approximately 95 per cent. of the total 
length of the casting. In addition to the fractures the 
castings had distorted considerably. The centre joint 
of the two castings showed that distortion had taken 
place sideways to the extent of being ' ,,in. full in the 
vertical middle—-when together 1"/g,in. feelers could be 
placed in the gaps between the joint at each end of the 
table. Each half table was also hollow across the centre 
on the heavy tee-slotted side shown face downwards in 
the photograph. 

Why large cast iron castings of such a class outlined 
fracture in the way they do can be largely explained by 
reference I shall make to charts which I have drawn 
showing the behaviour of a bed-plate and simple bars 
during cooling. It would appear from an examination 
of the fractured tables that during cooling the thinner 
box section forming the slideway would cool much earlier 
than the very heavy reverse face of the table. The 
contraction of the upper slideways and sections would 
be taking place against resistance offered by the much 
slower cooled bottom surface of the casting. Thus in 
the early stages the upper surface would undergo exten- 
sional stress whilst in a milder way the lower surface 
compressional stress, On final cooling the heavy bottom 
section, on taking up its shorter length, will now place 
the top in extension stress again by an upward or bending 
moment. During contraction the ends move downwards 
so that the stresses set up are dual and conflicting. At 





* Based on a lecture before the Institute of British Foundry- 
men, Scottish Branch, January 15th, 1938. 








as a grid or frame, as at EK, contraction takes place as 
normally understood, the thinner the bar the greater the 
contraction, 

The graphs, Figs. 6 and 7, show the cooling behaviour 
of three bars lin., 2in., and 3in. in thickness by 8in. in 
depth and 32ft. in length. The bars were poured at the 
same time as the 32ft. length bed-plate described in the 
graph, No. 3, from metal of the following composition :— 
Total carbon, 3-22, silicon 1-48, manganese 0-83. 
phosphorus 0-79, and sulphur 0-11. 


on the contraction and distortion in large castings of the 
bed-plate design. ‘The evidence amply confirms the 
phenomena noted in the small grid test casting. 

The test procedure is as follows :— 

During the ramming of the moulds heavy weights are 
bedded outside the ends of the pattern at approximately 
4ft. distance. Wrought iron tubes, 3ft. 6in. in length, 
are also positioned and rammed up along with the mould, 
the ends being situated within lin. of the face of the 
casting and the other ends about 4in. away from the 
vertical face of the weight. In the case of the simple 
uniform bars provision is made for only one tube situated 
opposite the centre of the 8in. depth. But in the case 
of the bed-plate four tubes are placed at each end, two 
opposite the heavy shears or slideways at each end, and 
two at each end 2in. from the top face of the mould and 
opposite the top of the vertical walls of the casting—eight 
tubes in all. 
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FiG. 3-NEW AND OLD DESIGNS OF PLANING MACHINE TABLE 


finishing operations, the moulds are broken through at 
the ends opposite the tubes and jin. wrought iron rods 
pushed forward to within about 2}in. of the face of the 
heavy weights. About lin. of the rod jagged to hold 
in the metal penetrates into the mould. The other end, 
which has been ground perfectly flat, corresponds with 
crossed centre lines scribed on a polished section of the 
weight. The ends near the mould are well sealed and 
secured by solid ramming. Before the pouring of the 
casting careful measurements are taken by inside micro- 
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Fic. 5—-TeESsST CASTINGS 


meters of the gap between the end of the rods and the 








These tests are one of a number taken by the author 


centres marked on the weight. 

Provision is made to begin taking measurements within 
5 minutes after the mould has been poured. Continued 
measurements proceed for about 2 hours at 5 minutes’ 
intervals when the measurements are slowed down to 
every 15 minutes for a further 2 hours and every 3 hours 
for about 48 hours, and then four times per day until 
contraction is complete. The total rate of contraction 
is shown by the final gap distances less the original gap 
dimensions before pouring the castings. The sum of the 
net gap dimension at each end equals contraction. The 
behaviour of the castings during cooling is very informa 
tive. It is impossible during the course of one lecture to 





Fic. 4—NEW DESIGN OF PLANING MACHINE 
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deal adequately with the results. The graphs show that 
the first 6 to 9 hours’ cooling is expressed in minutes and 
thereafter in hours. On examination of the graphs it 
will be noted that provision has been made for expansion. 
Below zero line expansion is indicated and above 
contraction. 

The lower graph shows the early cooling behaviour 
of the simple bar castings. In 12 minutes the lin. bar 
A has taken upits maximum expansion at 106 thousandths 
Zero is reached in about 23 minutes. At about 43 minutes 
when contraction equals 560 thousandths, a secondary 
expansion takes place which lasts for 15 minutes. After- 
wards contraction proceeds steadily. 

The 2in. bar B reaches the maximum expansion of 
130 thousandths in 17 minutes, returning to zero in 35 
minutes. A secondary expansion is noted after 80 minutes, 
when 540 thousandths contraction had been reached. A 
further and third expansion is indicated at 145 minutes 
when 1125 thousandths contraction had taken place. This 
expansion remained very steady for 70 minutes. 

The 4in. bar C reached a maximum expansion of 268 
thousandths in 50 minutes and reaches zero in 117 minutes. 
A secondary expansion was noted in 180 minutes. This 
expansion took about 65 minutes to return to the original 
contraction point. 

The upper graph expresses in hours the complete 
behaviour of the three simple bars. It will be noted 
that the lin. bar A has taken up its total contraction 
of 4248 thousandths in about 86 hours, which is 248 
thousandths more than the theoretical standard. Similarly, 
2in. bar B takes upits total contraction of 4204 thousandths 
in about 120 hours. Contraction is 204 thousandths above 
standard. The 4in. bar C takes 148 hours to reach a 
final contraction of 4050 thousandths. It will be seen 
that between the thinnest and thickest bar there is a 
difference of 198 thousandths, confirming the greater 
contraction of the thinner sections as against the thicker 
sections when poured separately. 

The percentage of contraction over standard is as 
follows :—lin. bar, 6-25 per cent.; 2in. bar, 5 per cent.; 
and the 4in. bar, 1-25 per cent. When it is remembered 
that the metal is of the moderately close-grained class, 
the results are also in conformity to the greater contrac- 
tion of the close-grained iron against the softer variety. 
Metal of 2 per cent. silicon would correspond more with 
the standard contraction. 


BED-PLATE. 


The graphs in Figs. 8 and 9 express in minutes 9 
hours’ cooling behaviour of a bed-plate, also 32ft. in 
length. The curve D gives the average contraction on 


the top side of the casting as poured and curve E the 
average contraction of the bottom heavy side of the 
casting carrying the shears or slideways. It will be 
remembered that eight rods are employed to test a bed, 
four at each corner of the ends—two at the top and two 
at the bottom at each end. Several beds tested which 
carry heavy facings along one side of the casting show a 
different rate of contraction on each side, both top and 
bottom, as well as the difference between the top light 
section against the bottom heavy section. The behaviour 
of contraction in such cases is expressed by four curves 
and reveals some extraordinary stresses and crises during 
cooling. This paper is too full to include the tests. 

The design of the bed under consideration was uniform 
sideways ; therefore, as revealed by the contraction 


noted. But if the minutes curves are examined one can 
detect arrests in the curves which may be caused by 
expansions. The conflicting pulls in a large bed will 
undoubtedly mask somewhat expansions, since one part 
of the bed will be expanding when another area is beginning 
to contract. In tests on very heavy beds the secondary 
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FiGs. 6 AND 7—COOLING BEHAVIOUR OF SIMPLE 
BARS 


expansions are almost as clearly defined as on the simple 
bars previously outlined. 

Returning to the graph showing curves in hours, it 
will be noted that contraction is fairly regular until 
at 53 hours the contraction on the top and bottom areas 
of the casting is equal. At this point the curve E, bottom 
heavy side of the casting, crosses the curve D, from which 
point the contraction of the bottom E begins to exceed 
that of the top D. Undoubtedly, it is at this stage that 











standard. The total contraction of the bottom is 3746 
thousandths, or 93-65 per cent. of standard. Finally, 
on the total contraction an allowance must be made for 
the difference in length that a curved line will give when 
straightened out. The bed on straightening from the cam. 
ber given will account for approximately 30 thousandths 
extension of the bed. The amended figures will then read 
3520 for the top area, or 88 per cent. of standard, 3716 
for the bottom area, or 93-06 per cent. of standard. 

A further amendment is needed in all the curves 
expressed in the graphs for the extension of the testing 
rods due to expansion by heat and which is included 
in the total figure of expansion below the zero line. This 
extension of the rods will slightly affect the times stated 
in the curves diminishing and disappearing as final cooling 
is reached. The final contraction is correctly stated as 
between the measurements before pouring the casting 
when everything is cool and after contracting when all 
is cool. Tests were made by placing rods of the size as 
used in the major tests between fixed points on a machined 
table and setting the inside micrometers to a gap formed 
at the end of the rod. The difference between the gap 
with the cold rod and after heating to a similar tempera 
ture as obtains in the various sections of casting dealt 
with gives the number of thousandths parts of lin. to be 
deducted from the first expansion figures. 

The amended figures will approximate to : 

For the lin. bar A, graph 1, first expansion, 106, less 
30 thousandths, equals 76 thousandths net expansion. 

For the 2in. bar B, first expansion 130, less 45 
thousandths, equals 85 thousandths net expansion. 

For the 4in. bar C, first expansion 268, less 
thousandths, equals 148 thousandths net expansion. 
» Referring to the bed-plate, the amended figures for the 
first expansion will approximate to : 

For the top area D, first expansion 276, less 124, equals 
152 thousandths net expansion. 

For the bottom area E, first expansion 438, less 166, 
equals 272 net expansion. 


ale 


120 


Essential Comparisons. 
Bed-plate. 
Thousandths 


Bottom area, E, contraction 3716 


Top area, D, contraction 3520 
Extra bottom contraction over top , 
or one-fifth of an inch 
Three Bars. 

lin. bar A, contraction 4 4248 
2in bar B, contraction 4204 
4in. bar C, contraction 4050 
Extra contraction on 2in. bar over 4in. bar 154 
Extra contraction on lin. bar over 4in. bar 198 


or one-fifth of an inch 


In the bed-plate the thick sectioned area contracts 
more than the thinner sectioned area, which is quite 
opposite to the contraction on the simple bars where 
the contraction of the thinner bars exceeds the contraction 
of the thicker bars. 


Thousandth- 
The average contraction of the three barsequals 4167 
The average contraction of the bed-plate equals 3618 
The average difference between bars and bed ... 549 









These results show clearly how the contraction otf 



































































































































































traction. The curve D shows that the top area of the 


bed had expanded 276 thousandths in 30 minutes and had 
reached zero in 122 minutes. The bottom heavy area 
of the bed had expanded 438 thousandths in 35 minutes 
and reached zero in 188 minutes. 

The graph also expresses the cooling curves in hours. 
No clear indication of secondary expansions can be 























































aids in relieving the casting will be of little use. In the 53 
hours the bed-plate has completed nearly 756 thousandths 
of its total contraction. From this point the contraction 
of the bottom area E steadily increases its lead over that of 
the top area D. In 190 hours the top area had ceased to con- 
tract and the bottom in 220 hours. The total contraction of 
the top is 3550 thousandths, or 88 - 86 per cent. of theoretical 
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FiGs. 8 AND 9—COOLING CURVES FOR BEDPLATE FiG. 10—INFLUENCE OF ADDED METALS 
“tigures, it was only necessary to produce two curves— | the severe stress and bending begins to function. The | large castings is influenced by design. In _bed-plates 
one for the bottom contraction and one for the top con- | critical period of 53 hours marks the period after which any | we learn that the conflicting expansions and contractions 


due to the varying sections, length and its relationship 
to the mould frictional resistance and the resistance set 
up by cores causes considerable stress and strain, so much 
so that the casting does not contract as much as a simple 
unhindered casting. The difference in contraction between 
the simple casting and the complicated casting is 
wuite }in. 
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It is easy to understand from this why castings distort 
or even fracture. 
Cast Iron For LarGe CasTINGs. 


The qualities required in metal for the different types 
of large castings varies as greatly as for the smaller classes 
of castings. Each of the castings discussed in this paper 


holds a class of metal proved to be satisfactory. The 
analyses are stated in Table I :--- 
ot gp MTS TITY: SERMON AEH ‘ 
y Aar Si Phos. | Mn. 8. Ni. 
17-ton caustic pot ...| 3-40 | 1-00 | 0-30 | 0-75 | 0-08 1-0 
21-ton spindle casting) 3-10 | 0-85 | 0-60 | 0-40 | 0-13 
20-ton hydraulic! 
cylinder see vee] 3°15 | 0-90 | 0-35 | 1-00 | 0-10 
32-ton 944) lathe 
headstock ... ...| 3:20 , 1-40 | 0°65 | 0-65 | 0-09 
50-ton hammer anvil] 
block . “| 3-25 1-00) 0-55 0-65 | 0-09 





Generally, the use of alloying elements to improve the 
qualities of cast iron is growing. The improvements 
sought may be all or any of the following :— 

Increase in strength, soundness with uniformity of 
structure, resistance to various thermal conditions 
promoting growth and disintegration of the metal, 
and resistance to wear or corrosive conditions. 

There are sound reasons for employing special metals 
to improve the castability and service life of special classes 
of castings which come within the category of small and 
small medium weights. But for large and medium weight 
castings the incorporation of expensive metals to the 
cast iron is, to speak mildly, unnecessary and extravagant. 

Apart from the special purpose metals containing large 
quantities of the expensive alloying or modifying element, 
the alloy additions vary usually between 0-25 and 2-0 
per cent. In such small percentages the added metals 
do not confer directly to any serious extent special 
properties on the cast iron. The substantial effects of 
alloying elements is indirect through their influence, 
mainly, on the condition of the carbon and carbides— 
either as graphitisers or carbon stabilisers—and on the 
freezing rate of the metal. All these conditions can be 
also influenced considerably by the freezing rate of the 
metal, due to the section and mass of metal and the con- 
dition of the mould material. 

The object of our attentions is to secure a defined 
structure in a particular class of casting. It may not 
always be possible to secure the desired structure and 
properties in small and medium lightweight castings 
due to the rate of freezing preventing the reduction of 
the carbon and graphitisers to the effective percentages. 
In such cases the employment of modifying elements 
brings about the desired results. But with general heavy 
medium and large castings the thermal conditions are 
equally favourable to the production of the desired 
structure simply through the control of the elements 
normally present in the cast iron. The slower cooling 
rates in heavy castings tend to level up heat gradients. 
The hot mould process for the production of pearlitic 
cast iron may be cited as a case of control of the structure 
of cast iron through the normal elements present in cast 
iron and thermal conditions of the mould. 

The metal specification for a caustic pot includes 1 per 
cent. of nickel introduced as a graphitiser in preference 
to about 0-3 per cent. of silicon. Although this specifica- 
tion was met the author is not convinced of the need to 
employ nickel in a casting carrying a uniform section 
of approximately 3in. The structure desired in caustic 
pots is one which will not be too dense to withstand 
thermal conditions of expansion and contraction due 
to the firing on the outside of the castings, and yet be 
uniform in structure so to resist the corrosive influence of 
the caustic fluids. 

It is the author’s experience to expect little trouble 
from fluid shrinkage trouble in metal of the hematite 
class, or with metal containing over 3-30 total carbon 
and phosphorus below 0-3. The analysis for the caustic 
pot altered by raising the silicon by 0-25 to 1-25 and 
omitting the nickel would be equally effective in producing 
the desired structure. 

Many years ago it was the practice to pour pots in 
No. 2 hematite iron because of the need to withstand 
thermal shocks. At the same time, the maximum life 
was not obtained so far as resistance to the caustic solution 
is concerned, because of the open grain structure common 
to hematite irons containing silicon above 1-50 per cent. 
The remedy lay in reducing the silicon content to about 
1-20, and the total carbon to about 3-20, along with 
more exact control in the operations of heating up the 
pot in service. 

Of far more importance than 1 or 2 points in silicon 
or carbon is the question of pouring metal into a mould 
in such a way to avoid the collection of sullage at any 
particular point as previously stated. In many pots 
examined it was quite obvious that sullage porosity 
and not fluid shrinkage porosity was the direct cause of 
early failure due to penetration by the corrosive solution. 

The chart, Fig. 10, is interesting in connection with the 
effects of adding special metals and metalloids to cast 
iron. This investigation was carried out by the author 
some three years ago. It is extremely difficult to compare 
the effects of various alloying elements. Usually, investi- 
gation proceeds in stages whereby the effects of perhaps 
one or two elements on a base cast iron are tested at any 
one time. The many variables which might affect the 
true comparative results may be present on the occasion 
of next and successive tests. The investigation had for 
its object the testing of the influence of various added 
metals and metalloids on the structure of cast iron. A 
step casting designed as shown in Fig. 10 proves a very 
suitable example to work on, disclosing as it does so clearly 
the effects of the added elements on the structure and 
soundness. Tensile and transverse test bars were poured 
at the same time as the step casting. All the test castings 
were poured from the same melt of cast iron, the analysis 
of which is stated in the table. 

Inorder further to eliminate as many variables as possible 
the step castings were moulded in the centre of a square 
core box using black sand and were dried so as to avoid 
any longitudinal joint flash and its influence on freezing 
rate. The whole of the test moulds were made from the 
same batch of sand and rammed to as near as possible the 





same density. After ramming the step pattern was 
withdrawn endways in the direction of the heavy end 
and through the side of the box. The mould just accom- 
modated the full length of the pattern so that the ends 
were exposed. The large end was closed by a flat core 
carrying a standard sized inngate of jin. square section, 
to which was linked a down-gate and pouring basin. 
The small end was closed by a core except for a very 
fine outlet gate or vent to allow air to evacuate from 
the mould, thereby ensuring that the metal was not 
impeded in filling the small ends of the mould by gas 
pressure. The moulds were just warm when poured. 

With a view to holding and controlling the temperature 
of the molten base cast iron, crucible melting was resorted 
to. Two sets of tests were poured without any additions. 
The desire was to introduce 1 per cent. of the metals, 
nickel, copper, copper-nickel, and manganese, and 
sufficient aluminium (1 oz. per 10 Ib.) to influence graphi- 
tisation. It was hoped to raise silicon in one test by the 
addition of ferro-silicon to about 1-50, and again further 
to raise silicon in another test to about 2 per cent. by the 
addition of calcium silicide. The remaining two tests 
consisted of sulphur reduction by the use of soda ash and 
sulphur increase by the introduction of flowers of sulphur. 
All the intended additions were weighed and heated in 
readiness for when the molten cast iron was taken from the 
furnace. A number of refractory lined and heated hand 
ladles were prepared and marked on the lining to indicate 
the amount of base metal to be poured therein. 

With everything ready the metal was taken from the 
furnace, tested for temperature, and measured quantities of 
molten cast iron were poured into the several hand 
shanks into which had been placed the heated alloying 
elements. One ladle contained no added material. The 
moulds were then poured together with the exception of 
the soda ash treated metal which required most time for 
reactions to complete, and one of the two sets of tests 
without alloying elements. This last test was deliberately 
poured at a much lower temperature than the rest. The 
soda ash treated metal would also be poured at some 20 deg. 
lower than the other tests poured at the same time. 

The chart in Fig. 10 indicates in the Tests A and B, the 
structure and properties obtained from the metal without 
any additions of modifiers ; B was poured from the remains 
of the metal after the various test moulds had been cast 
at 50 deg. lower temperature. 

The analysis of the test bar B varies a little from that 
of A. 

A shows that graphitisation had penetrated about 
30 per cent. down the jin. section. 

B indicates a slightly lower carbon precipitation, pene- 
trating about 20 per cent. of the jin. section. 

C, with the silicon addition, turned out completely grey 
throughout all sections. 

D, carrying the nickel addition, created graphitisation 
down to approximately 70 per cent. of the }in. section. 

E, with the copper content, is remarkably similar to D. 
It will be noted that the copper content is a little higher, 
at 1-12, as against 1-07in. the nickel test. 

F test reveals a new phase. With nickel and copper a 
hardening of the metal has taken place. Graphitisation 
is less than in the tests without additions, showing that 
somehow nickel and copper together in the same alloy 
have acted as a mild carbon stabiliser and not as graphi- 
tisers when employed separately. 

G, which includes aluminium, shows that a core of 
graphite penetrates nearly the full length of the jin. section. 

H, with manganese at 1-04, indicates that graphite 
precipitation is reduced. White iron had penetrated 
the 4in. section by about 10 per cent. 

I test clearly shows the hardening effect of the increased 
sulphur content. White iron had penetrated the jin. 
section. 

J is soda ash treated, producing a lowered sulphur 
content and shows that white iron had slightly penetrated 
the in. section, indicating that softening effect of the 
lowered sulphur had been more than offset by the lower- 
ing of the silicon to 1-08, 0-06 being eliminated during 
desulphurisation. 

K test with the calcium silicide addition produced a 
silicon content of 2-13, resulting in graphitisation through- 
out the step section. Furthermore, a yin. section gas 
relief riser gate leading from the }in. section end was 
also grew. 

The table showing the physical and mechanical test 
results confirms the state of the structure of the various 
examples with the exception of the soda ash treated 
metal J. 

It is difficult to understand why the hardness value 
and tensile test results are so low in J. The Brinell hard- 
ness test. was taken on a jin. depth machined surface 
on the centre side of the 2in. section. 








South African Engineering Notes. 
(By our South African Correspondent.) 
Care Town, March 23rd, 19338. 
Union’s National Road Programme. 


The National Roads Board has worked steadily 
since its inception in 1935, when the Government created 
the National Road Fund, to give effect to its scheme of 
road building in the Union, which, it is hoped, will enable 
South Africa to become a great holiday resort for all who 
seek sunshine comfort. Starting with a staff of one part- 
time chairman, an engineer, a clerk, and an office boy, no 
topographical maps, no surveyors, and few reliable details 
of costs, the Board has grown rapidly in importance. Mr. 
S. B. Shannon, the Board’s Chief Technical Adviser, and 
five assistants are supervising the technical side of the 
scheme, while Dr. G. W. B. van der Lingen, with the 
help of two other chemists, is carrying out research 
to ensure the use of the most suitable materials. 
Already a beginning has been made on carrying out 
the scheme, which calls for about 5400 miles of roads, a 
network of first-class highways, within five years at an 
expenditure of some £18,000,000. When the scheme is 
completed a great 1100-mile central Great North Road 
will stretch from the boundary of Southern Rhodesia at 
Beit Bridge to George, the central point on the south 





coast of the Union. From it routes will radiate from 
Pretoria to Portuguese East Africa at Komati Poort ; 
from Johannesburg to Durban and to Cape Town vid 
Kimberley. From Bloemfontein to Kimberley, from 
Redderburg to East London, Colesburg to Cape Town, 
and from Middleburg to Port Elizabeth fine roads will 
enable cars to cruise along comfortably in safety and yet 
at good speeds. From Van Rhynsdorp in the west to 
Eshowe in the east, 1400 miles of fine roads will cross the 
coastal belt of the Cape Province, which will be blessed 
with almost three-fifths of the total national roads now 
planned. Through Cape Town the road will pass to 
Caledon, Mossel Bay, George, Port Elizabeth, East London, 
Umtata, and Durban. Since about one-fifth of the selected 
national roads are being declared annually, more and more 
of the expenses involved in keeping up these roads will 
fall on the Fund. With 3d. a gallon of the import duty on 
petrol appropriated to the Fund, it is expected that about 
£1,600,000 will be collected towards paying the Board’s 
expenses during the year 1937-38. Out of the Fund over 
£1,000,000 has already been allotted towards the purchase 
of plant alone. As recently as February 26th modern 
machinery, valued at more than £500,000, was 
announced as due to arrive in South Africa in April, May. 
and June. Large deliveries have previously been made, 
and men are being trained on the existing machinery to 
work on the machinery on order when it arrives. The 
plant includes quarrying machinery, air- compressors, 
rock drills, special scrapers, tractors, dump wagons, 
asphalting plants, and large bitumen distributors. 


Great Irrigation Programme. 


The Union Department of Irrigation is now 
carrying out the biggest water conservation programme in 
the history of South Africa. Several big schemes, includ- 
ing the great Vaal-Hartz scheme, are nearing completion 
but already new schemes are engaging the attention of 
the department. The Vaalbank dam, which has now been 
completed is filling up with water, and farmers below the 
dam are already using the water released for irrigation 
purposes. This scheme is likely to cost £500,000 more 
than the original estimate of £3,500,000, so parliamentary 
sanction for the additional half million will be required. 
The Kalkfontein dam on the Riet River, near Koffie- 
fontein, in the Orange Free State, has also been completed. 
This is part of a £400,000 scheme. The Irrigation Depart- 
ment is getting ready to tackle another big job in the new 
£1,000,000 dam on the Orange River, on which the Govern- 
ment has decided. Investigations to determine the best 
site for the dam are still being carried out. In April a 
new £100,000 scheme will be started at Lindley’s Poort, 
near Zwartruggens, in the Northern Transvaal. Definite 
information about the Sanka scheme is not yet available, 
and no decisions have yet been reached about the other 
schemes for the damming of Karoo water in the poorts 
that slit the Swartberg range of mountains. The Minister 
of Agriculture has just visited Ladismith to meet pro- 
minent citizens and discussed with them the possibility of 
building a dam to hold up the Groot River water, accumu- 
lated from the Calvinia and Matjesfontein district, that 
now runs into the sea down the Gouritz River. 


Oil from Coal. 


When Dr. F. Fischer, inventor of the Fischer- 
Tropsch system of converting coal into oil, arrived in the 
Union on January 28th it was stated that negotiations 
were pending with the South African Government on the 
question of production of oil from coal. It was even stated 
semi-officially that it would not be long before a plant, 
costing £3,000,000 or more, would be erected somewhere 
in the coal area of the Transvaal. A good many people 
were extremely dubious about the wisdom of such a course, 
especially as technical experts did not favour it. However, 
in the early part of March the Minister of Commerce and 
Industries set everybody’s minds at rest by announcing 
in the House of Assembly that the Committee responsible 
for looking into the matter of obtaining oil from coal was 
continuing its work. At the moment, however, he said, 
even in Germany and England it was not possible to 
produce oil from coal at economic prices. Steps were 
being taken to have further extensive tests of South 
African coal carried out overseas under the supervision of 
the Union’s own technical advisers. He added that it was 
the opinion of the experts that further attempts should 
be made to find crude oil in the Union, as it was possible 
to-day to bore much deeper than twenty-five years ago, 
when the original attempts were made, and a resumption 
of activities was contemplated. 


Equipment for Harbour Scheme. 


About March 25th, or a little later, three Dutch 
tugs are expected to arrive at Cape Town, towing about 
one-half of the marine equipment required by the 
Hollandsche Aanneming Maatschappij, the contractors for 
the carrying out of the reclamation and new basin exten- 
sion at the Cape Town docks. One tug is towing a bucket 
dredger and barge loaded with one deck barge and a 
floating derrick ; the second tug is bringing a dump barge 
loaded with a deck barge and a second barge loaded with 
a small tug; the third tug brings a “ tow ” consisting of 
two dump barges, each loaded with a deck barge. A 
second convoy, also consisting of three tugs, towing the 
remainder of the equipment, was expected to leave 
Amsterdam for Cape Town about March 5th and should 
take about five weeks on the voyage. The first section of 
the scheme to be tackled by this firm will be the con- 
struction of the seaward end of the mole extending for 
some 4000ft. from the end of the existing Random Block 
Mole (to be removed) towards the Woodstock Beach. 
Dredging of the new basin and reclamation of the fore- 
shore will be carried out simultaneously. While this work 
is in progress another firm, Messrs. Christiani and Nielsen, 
of Copenhagen, operating under a separate £278,000 
contract, will be constructing the shoreward end of the 
mole, starting from a point near the Woodstock Baths 
and running seaward for 2800ft. In twenty-one months 
from now it is expected that these Dutch and Danish 
contractors, working towards each other across Table 
Bay, will meet, when the new mole, nearly 14 miles long, 
will be complete. The shoreward section of the mole will 
be of reinforced concrete and will contain an internal 
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aqueduct allowing a water space of 12ft. deep at low tide. 
This will form a new intake for the Salt River power 
station. From the shore end of the mole the aqueduct 
will continue for 1500ft. across the beach and the Marine 
Drive to a new pump house to be erected near the power 
station. The firm estimates that 6000 concrete piles, 
varying in length from 30ft. to 60ft., will be required for 
the job, as well as 1000 timber piles. The timber piles 
will first be driven into the sea bed to form a platform upon 
which three large pile drivers will handle the concrete 
pillars. The mole will be decked over with heavy rein- 
forced concrete. At least 10,000 tons of South African 
cement will be required for this section of the mole alone. 
The third concern engaged in the harbour scheme is the 
South African Railways and Harbours Administration, 
which has been busy for some months. The Department 
is working rapidly on the quay wall of the new “E” 
berth which, followed by “* F ’ and *‘ G’” berths for ocean 
liners, will eventually run along the foreshore (reclaimed) 
and across the line of Adderley-street. It is not yet settled 
whether the new graving dock, estimated to cost £1,000,000, 
is to be included in the ** immediate ”’ or ‘* future ”’ plans 
of the harbour scheme. 


Progress of Cape Town’s Power Station. 


The new power station in Dock-road will soon 
be completed and will replace the existing one near the 
same site. The 300ft. stack to serve the battery of boilers 
has already been completed save for a 2in. coating of 
cement inside and out, which is now being put on. There 
has been a storm of protest against the ugliness of the 
stack, but when painted it should be less obtrusive, and 
in any case the engineers are more concerned with effi- 
ciency than beauty. A more important matter in their 
minds is to make certain that Cape Town’s new station 
shall not experience even a temporary breakdown, such 
as occurred last June, when sand and seaweed blocked the 
intake pipes of the cooling system at the Paarden Island 
station of the Electricity Supply Commission, also situated 
on Table Bay and not two miles distant from the new Cape 
Town power station. Construction work, which is almost 
complete in the new basin at the docks, will practically 
guarantee that the sea water entering the new power 
station will be free from sand and other foreign matter. 
For months workmen have been busy constructing two 
iarge concrete tunnels, each 3000ft. long, l1ft. high, and 
%ft. wide, which will take sea water from the new basin 
up to the power station. The work has not been easy, for 
the openings of the tunnels are 28ft. below sea level— 
only about 10ft. higher than the bottom of the quay 
wall of the new harbour scheme. During construction 
interlocking steel sheets kept the pressure of thé sea from 
flooding out the works. The most interesting part of the 
tunnels is near the sea, where Government engineers have 
constructed large concrete chambers for collecting silt, 
seaweed, and so on. The water enters these chambers 
through large steel grills which keep out large fish and 
big pieces of seaweed. The tunnels proper enter the 
chambers at a height of about 5ft., which causes any silt 
to be trapped and precipitated. Should a blockage occur 
in either tunnel, either of the chambers can be closed off 
from the sea with a steel door and the tunnel pumped 
dry for examination. Provision is made from the top of 
the quay for the lowering of a grab into the chambers to 
remove silt without the tunnels being closed. All along 
both tunnels are air jets for blowing out foul air when they 
are pumped dry for cleaning or to remove blockages. It 
is unlikely though that it will ever be necessary to clear 
blockages from the tunnels, although it will be necessary 
to clear out the chambers from time to time. Practically 
the only things which will reach the power station, besides 
water, will be small fish. 


Shortage of Scrap Iron. 


The export from the Union of all wrought iron, 
steel, and cast iron scrap will be prohibited, except under 
licence, if a recommendation submitted to the Government 
this month by the Board of Trade and Industries is adopted. 
The ban will continue until the iron and steel foundry 
industries in the Union can obtain their requirements 
ot these types of scrap metal within the country. To pro- 
vide means for regulating exports a draft Bill will be sub- 
mitted to Parliament as soon as possible. As far back as 
April, 1925, representations were made to the Board for 
the prohibition of the export of scrap metal on the ground 
that all available supplies were needed for the iron and 
steel and foundry industries. In March, 1935, the South 
African Iron and Steel Industrial Corporation stated that 
the demand for scrap for steel products and foundry and 
engineering work exceeded the scrap available within 
economic reach of the works and foundries. The Board 
state that it has been shown that scrap can be landed in 
Japan cheaper than it could be delivered at Vereeniging 
in the Transvaal, and that it was essential steps should 
be taken to ensure that all scrap in the country should be 
available only for industry in the Union. The Board con- 
siders that the requirements of the industry can more or 
less be catered for up to May 3lst, 1938. After that the 
industry will have to rely upon arisings for its supplies. 
As these are calculated at 70,000 tons and the industry’s 
requirements at 120,000 tons, at the lowest, a considerable 
short fall in scrap is anticipated. In view of the present 
heavy demand and higher prices, the Railway Administra- 
tion has stopped all exports of scrap and has no intention 
of exporting. Notwithstanding the efforts made to meet 
the needs of the industry, it appears certain that it will 
not succeed in obtaining its full requirements in the 
country after May 31st. 


Scrapping Trams. 


Johannesburg is embarking upon a municipal 
transport conversion scheme, which will replace trams 
by trolleybuses and will cost the city £400,000, but it is 
expected to effect a saving of £10,856 a year in the opera- 
tions of the department. The scheme includes the purchase 
of fifty new trolleybuses, forty-two for Europeans and eight 
for native transport at a total cost of £162,000. Putting 
up poles and overhead equipment will cost £48,500 ; road 
improvements to provide for additional heavy motor 
traffic will cost £150,000, and accommodation for trolley- 
bus storage £40,000. 





“* Guided ” Roads in Italy. 


AN experiment to determine the possibility of using 
what its inventor calls a ‘‘ guided-road ’’ for transport, 
to replace the railway, has been carried out in Italy. 
The tests were made on a short section of experimental 
road running between Rome and the village of Fogaccia 
using a type of rolling stock which differs only slightly 
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FIG. 1—GUIDING ARRANGEMENTS OF LORRY 


from normal road transport vehicles, on a road of special 
design. 

The inventor of the system, Dr. Gaetano Ciocca, devised 
the system on the principle that the basic difference 
between rail and road transport was that the rail guided 
the vehicle which runs on it. Railways, however, are 
expensive and slow to build, while roads can be built 
more rapidly. His standard road, which can be built 
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FIG. 2—ARRANGEMENT OF GUIDES ON TRAILER 


anywhere, consists of a surface 4 m. (13ft.) wide, at either 
side of which a drainage ditch is provided. The top 
surface is built as an ordinary road foundation, and bears 
special surfacing blocks in its centre. 

These blocks are cast in concrete and consist of a piece 
270 cm. (8ft. 10in.) wide and 18 cm. (7in.) thick, in the 
centre of which a projecting rib is provided. This rib 
is rectangular, as shown in the drawing, Fig. 2, is 
25 cm. (10in.) high and 66 cm. (26in.) wide, and 
serves as a guide for the vehicles running along the 





road. The experimental stretch includes three straight 
runs, a curve of 125 m. (410ft.) radius, and an S 
curve, each branch of which has a radius of 80m. 
(262ft. 5in.). It inchudes a level crossing with an ordinary 
road and a small bridge of 8m. (26ft. 3in.) span. The 
level crossing is treated very simply. At the point where 
the “ guided road ”’ reaches the ordinary road, the central 
guide rib is suppressed, and is represented in the ordinary 
road only by a diamond shaped projection in the centre 
of the road between the two lanes of traftic which pro- 
vides a guide point for the vehicles on the “ guided road.”’ 
The ends of the guide rib at the sides of the road are 
tapered off so that if the vehicles should leave the exact 
centre, they will normally take the correct position again 
when they reach the other side of the road. The bridge 
is a simple slab of concrete of an even thickness of 40 em. 
(15}in.), and of the same width as the concrete surfacing 
of the road. It is cast so that the supporting piers at the 
ends and the top surface form a single block. 

The vehicles used in the tests which have been made 
were of a simple type. They consisted of a lorry of 
ordinary Fiat 10-ton construction, drawing a train of six 
Viberti 10-ton trailers. Guide pulleys are arranged on 
the axles to bear against the projecting concrete rib, as 
shown by the drawings. These pulleys are linked up with 
the steering wheels. Springs are used to maintain the 
pulleys in contact. 

For purposes of rapid goods transport, Dr. Ciocca 
claims that his system has considerable advantages over 
the railway. Not only is the problem of handling the 
goods in railway stations done away with, but the same 
vehicles which serve to carry the goods from one town to 
another can be brought to the door of the shipper. The 
result is a considerable simplification of the whole transport 
system and a speeding up of shipments. 

For passenger transport, which Dr. Ciocca claims can 
be accomplished as well on the ‘‘ guided road ”’ as on the 
railway, he has designed a number of vehicles, not yet 
constructed, which have somewhat the appearance of an 
auto-railear. They consist of passenger compartments 
of a length of about 15m. maximum (49ft.), connected 
together by short central tie sections for the longer ones, 
and propelled by a tractor at one or both ends. The whole 
vehicle can, he says be built on the same lines as the 
railcar as to its structure. If the present experiments 
prove successful, the system may be tried on a large scale 
in the Italian colonies where there is still much to be 
done in the construction of means of transport. In its 
favour Dr. Ciocca also claims that the system can be 
used in time of war to provide rapid transport for material 
when there is no time to build a railway line. 








BRITISH STANDARDS INSTITUTION. 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 

GENERAL GREY LRON CASTINGS AND HIGH-DUTY 
IRON CASTINGS. 

Nos. 321 and 786. ‘The first of these specifications is 
a revision of No. 321 for General Grey Iron Castings, 
Grades A and C. The principal alteration consists in the 
addition of a small test bar 0-6in. diameter and of an 
intermediate size, 1-6in. diameter. Corresponding changes 
are made in the cast sections to which these sizes of test 
bars apply. The other specification deals with high- 
duty iron castings, Grades 1, 2, and 3, to meet the demand 
for improved grades of cast iron having a tensile breaking 
strength greater than 12 tons per square inch. 


SPECIAL GRADE WROUGHT IRON. 

No. 762—1938. The preparation of British Standard 
Specifications for lifting chains and fittings introduced 
with it the question of the quality of material to be used. 
In the case of chains which are capable of being tested to 
destruction by taking a sample length it is possible to 
check the quality of the material used by performance 
tests on the test sample. With large rings and other 
fittings, however, such check tests are not practicable and 
it becomes necessary to ensure the use of suitable material 
by specifying the actual quality of the material used when 
making the component. To meet this increasing need this 
new specification has been prepared and can now be used 
as providing the type of material suitable for the manu- 
facture of lifting gear. The specification follows the 
general lines of B.S.S. No. 51 for Wrought Iron, but as the 
material has to be subjected to subsequent forging it is 
desirable that it should be in what is called an * under- 
worked condition,” so that after it has been made up into 
the appropriate component it will then develop its full 
mechanical properties. For this reason, in addition to the 
usual forms of tensile and bend test, a test on a forged- 
down bar as well as a test on a welded bar are included. 
Another desirable feature in this material is that it should 
have good welding qualities. 


STEEL BARS AND WIRE FOR CONCRETE 
REINFORCEMENT. 

No. 785—1938. This new Specification deals with rolled 
steel bars and hard drawn steel wire for concrete reinforce- 
ment. Hitherto the requirements for mild steel bars 
for conerete reinforcement have been included in B.S. 
Specification No. 15, Structural Steel for Bridges, &c., 
and general Building Construction, and those for high- 
tensile steel bars in B.S. Specification No. 548, High- 
Tensile Structural Steel for Bridges, &c., and general 
Building Construction. For hard drawn steel wire for 
concrete reinforcement reference had to be made to a 
third specification, No. 165. For convenience of users 
and manufacturers the various qualities of steel used for 
concrete reinforcement, both in the form of bars and wire, 
have now been incorporated in this new Specification, and 
the opportunity has been taken of including steel bars 
of medium tensile strength ranging between 33 and 38 tons 
per square inch. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Home Steel Market. 


Business activity in the home trade in iron and 
steel seems to be improving slightly and, apart from the 
rearmament programme, there has been an expansion in 
the general demand for ordinary commercial purposes. 
This may be the usual increase in business which takes 
place in the spring and which this year has been 
delayed by the excessive imports of iron and _ steel 
brought in under the quota arrangements, as well as 
non-quota material, to escape the higher duties which 
became effective on April Ist. It is estimated that the 
total imports, which include old arrears of deliveries and 
practically all the material released against certificates in 
the first quarter of the year, amount to several months’ 
supply of foreign iron and steel. The absorption of this 
tonnage will, of course, take a long time and must inevit- 
ably check new business; but so far as can be seen the 
material is passing into consumption more quickly than 
might have been expected. The restoration of the duties 
to the same level as on January Ist, 1937, will materially 
affect fresh imports, since the tariff of 24 per cent. on Cartel 
steel and 12} per cent. on steel brought into the country 
without a quota certificate has now been raised to 10 per 
cent. and 20 to 334 per cent. respectively. The reduction 
which was made on July 7th, 1937, was understood to be 
for the period ending March 3lst this year, so that the 
restoration of the duties was almost automatic. A move- 
ment, which it is said may be given official approval, for 
the utilisation of the smaller concerns in order to speed up 
the rearmament programme, should be of considerable 
assistance in reducing the stocks of steel now lying at 
consumers’ and merchants’ yards. The intention is 
apparently that the important works with more orders on 
their books than they are likely to be able to deliver within 
the desired period should pass on some of their contracts 
to some of the efficient smaller firms. To what extent 
the speeding up of the arms programme will affect the 
demand it is impossible to say, but statements have been 
made which indicate that there is some fear that when the 
present accumulations in this country are reduced another 
period of shortage may develop. With the experience 
gained in 1937 and the latter part of 1936, however, it 
seems improbable that matters will again be allowed to 
get so out of hand. 


Pig Iron. 


The slight improvement in buying which charac- 
terised the closing days of March did not long continue, 
and the market seems to have settled down to absorb 
the heavy stocks on hand. It is expected that duties 
will be imposed on pig iron of all classes as a result of the 
application by the manufacturers, and that this will 
stop all further imports, but no official announcement is 
expected for a week or two. According to reports the 
steel makers still have certain quantities of basic iron to 
receive against their purchases made when the stringency 
threatened the market, but it is unlikely that there will 
be any more buying from foreign sources unless the 
situation becomes extremely tight. In the case of foundry 
iron, the makers’ Rebate Scheme has stopped practically 
all purchases of foreign material since last November, but 
if duties are imposed they would act as an additional 
deterrent to buyers in this country. On the North-East 
Coast trading in Cleveland iron has become insignificant 
for the time being, but a noticeable development has been 
the shipment of 420 tons to Scottish consumers. This is 
the first time for several months that any iron has been 
moved in this direction. Consumers on the North-East 
Coast have considerable stocks and are disinclined to 
accept fresh deliveries if they can be avoided. In the 
Midlands also large accumulations exist although there 
has been a certain amount of buying of small tonnages to 
meet prompt needs. Producers report that they have 
not excessive stocks at the furnaces, but some consumers 
certainly have more in hand than they can comfortably 
deal with. An encouraging feature of the situation is 
that some of the foundries are taking more iron than of 
late, but, on the other hand, there is no improvement 
yet from the light castings industry. A moderately good 
demand still exists for low phosphoric iron but it is 
reported that price concessions have been made, which 
is quite possible as this material is not controlled. The 
demand for Scottish qualities of foundry iron is indifferent 
as most consumers seem well stocked or to have covered 
their forward requirements for some distance ahead. 
No business of importance has passed in the hematite 
department. Some consumers have bought small parcels 
for near delivery, but there is a general tendency to avoid 
buying for delivery beyond the end of the half year. 
On the other hand, good quantities are passing into 
consumption. The current make, however, is more than 
sufficient to meet consumers’ requirements, and in some 
cases heavy stocks are being accumulated at the producers’ 
works. There has been very little export inquiry, but 
hopes are entertained that if a trade agreement is reached 
with Italy it may lead to sales of hematite. It is hardly 
likely, however, that these sales could be made at the 
present figure of £6 10s. f.o.b. for No. 1 quality. 


The North-East Coast and Yorkshire. 


Although it is generally expected that the steel 
industry is experiencing a lull in business, production 
is still on an exceedingly heavy scale, and it is said that 
the orders on the books of the North-East Coast works 
amount to a greater tonnage than in other districts. It 
is not anticipated, however, that the quiet times will 
extend over the second quarter of the year, although it is 
agreed that some weeks must elapse before the existing 
stocks of steel are liquidated sufficiently to permit the 
development of a new demand. It must be remembered, 
however, that a good proportion of these stocks consist 
of descriptions of steel which are not suitable for use in 
all kinds of rearmament work. The acceleration of the 
arms programme will certainly bring an influx of fresh 





business to the steel works on this coast, whilst at the 
same time the demand from the motor car trades and the 
general engineering concerns is showing signs of expand- 
ing. The outlook, therefore, is not so unfavourable as 
some reports have indicated of late. The irregularity 
in the conditions prevailing in the constructional engineer- 
ing industry are disappointing, but in all probability 
this is only a temporary phase. The re-rolling works 
and the sheet mills, particularly the latter, are not so 
well occupied as even a few weeks ago. In fact, the demand 
for small bars and strip has fallen off considerably, 
although there is a persistent request for concrete reinforc- 
ing bars. The situation in the two latter branches of 
the industry has affected the demand for semi-finished 
steel, and recent imports have led to accumulations at 
the consuming works. As a consequence, the British 
production of this class of steel has been slowed down. 
Steady conditions are reported from the Yorkshire steel 
making districts, and particularly from Sheffield. New 
business in basic steel is dull, but the large plants are 
operating at a high rate. In the acid carbon steel depart- 
ment conditions vary and the important works appear to 
have sufficient orders on their books to keep them actively 
employed for a considerable time. Some of the smaller 
concerns are not so well off for orders and are searching 
for new business. In the stainless steel department 
busy conditions rule, but the makers of special steels 
which are largely used by the motor trade would like to 
experience a more active demand for their products. The 
active demand for too] steel which lasted for so long has 
declined of late. The toolmakers, however, are reported 
to have a fair amount of orders on their books; but are 
able to give much quicker delivery than was the case a 
month or two ago. A somewhat easier tone has 
developed in the request for wire rods, but the wire 
makers are well supplied with orders for their products. 


Current Business. 

Andrews Toledo, Ltd., Sheftield, have commenced 
an extensive modernisation scheme involving the erection 
of a large and newly equipped heat-treatment shop and 
the erection of larger storage room for raw materials. 
This is part of the plan for speeding up the output of 
heat-treated steels used in aircraft manufacture following 
the amalgamation with Darwins, Ltd. The Stanton 
Ironworks Company, Ltd., near Nottingham, have 
introduced a new medium phosphorus foundry pig iron 
(0-5 to 0:75 per cent.), which will be known under the 
name of * Glenton.” It will be used primarily by those 
foundries concerned with producing engineering castings. 
In turning out 2800 tons of steel ingots in one week recently, 
the Appleby-Frodingham Steel Company, Ltd., created 
what is believed to be a record output for one unit on their 
latest 300-ton tilting furnace. The production of coke, 
benzol, tar, and other coal derivatives will shortly be 
commenced at the Seaham Harbour plant of Modern 
Fuels, Ltd., which was purchased from Coal and Allied 
Industries, Ltd. Colvilles, Ltd., are introducing the 
hot-metal process of steel making at their Clydebridge 
Works. The North British Locomotive Company, Ltd., 
Glasgow, has received an order from the Federated 
Malay States Railway for four locomotives of the 4-6-2 
class and six tank locomotives of the 4-6-4 type. The 
same firm will supply two duplicate locomotive boilers to 
the Argentine North-Eastern Railway. The British 
Aluminium Company, Ltd., have put into operation at 
Lochaber forty-four new furnaces, which represents one- 
third of the total to be started up when the extensions 
are completed. Hurst, Nelson and Co., Ltd., Motherwell, 
have received orders from West Africa for twenty-one 
tank wagons for palm oil traffic. James N. Connell, 
scrap dealers, have demolished the blast-furnaces of the 
Summerlee Iron Company, Ltd., Coatbridge. The 
Department of Overseas Trade announces that the follow- 
ing contracts are open for tender :—Wellington, N.Z., 
Government Railways Administration: Seven all-geared 
headstock constant speed-drive engine lathes, four all- 
geared headstock screwing machines, two forging machines, 
one planing machine, one drilling machine, one surface 
grinder, and one sand-reconditioning machine with 
output of 4-5 tons per hour (Wellington, June 13th). 
Singapore Municipal Water Department: Quantities of 
hin., }in., lin., and lfin. nominal diameter wet-dial 
water meters (London or Singapore, June 7th); two elec- 
trically driven centrifugal pumping sets (April 25th). 
South Africa, Rand Water Board: Supply of one vertical 
spindle centrifugal pump, capacity 50,000,000 gallons a 
day, direct coupled to an electric motor (South Africa, 
May 3rd). Pretoria, City Council: Supply, delivery and 
erection of refrigerating plant at the Municipal Abattoirs, 
Pretoria (South Africa, May 2nd.) Gas Department, 
Singapore Municipality: Supply of one single lift gas- 
holder (London or Singapore, May 9th). 


Copper and Tin. 

Generally speaking, easy conditions have ruled 
in the electrolytic copper market, although at times on 
the receipt of better advices regarding the American stock 
markets prices have shown a tendency to improve. A little 
while ago it looked as though this market would shake 
itself free from the worst influences of the American 
depression, but it seems to have relapsed into the old 
condition and to move very much according to news from 
Wall-street. Were it not for the weak transatlantic 
position the situation in the market might be regarded 
with more confidence, since buying outside the United 
States remains active and Russia and several European 
countries have taken good quantities. Normally, 
American consumers are supposed to absorb about 50,000 
tons per month, and at times this quantity has risen to 
about 80,000 tons. Now, however, it is reckoned at from 
26,000 tons to 27,000 tons, or much the same as 
thirty years ago. Since there can be no doubt that the 
uses of copper have enormously expanded in the meantime, 
it can only be assumed that American consumers are 


Unless otherwise specified home trade quotations 
A comprehensive list of the prices of materials mentioned below will 





are delivered f.o.t. Export quotations are 
be found on the next page. 


deliberately holding off the market and living from hand 
to mouth upon their stocks. Japan has been a buyer, but 

has limited purchases chiefly to small prompt parcels, for. 
which a moderate premium has been paid. The London 
standard market has been responsive to any change in 
sentiment and prices have been irregular. The buying 
which has occasionally developed was believed to be due 
to covering against sales to Russia and Japan. Italy has 
taken some rough copper for sulphate making, but good 

tonnages of Rhodesian metal have been put into ware- 

house.... Tin is another market which has been sharply 
influenced by events on Wall-street, and at the end of March 
there was a heavy decline in prices. Expectations which 
were later confirmed that there would be a substantia! 
increase in the visible supply at the end of March may also 

have contributed to the fall in values. Actually the 

increase, according to the statistics published by Mr. W. H. 
Gartsen, showed an increase of 1635 tons to 18,037 tons. 
The carry over in the Straits Settlements rose by 4650 
tons to 6469 tons at the end of March and at,the Arnhem 

smelter from 2256 tons to 2617 tons. Supplies during 

March increased to 9649 tons, compared with 7926 tons 
during February, whilst the monthly deliveries declined 

from 8355 tons to 8014 tons in March. Of the latter, 

4555 tons was credited to the United States, 1249 tons to 

Great Britain, and 1024 tons to the Continent, exclusive 

of Holland. 


Lead and Spelter. 


Lead has shown greater firmness than other non- 
ferrous metals; but, nevertheless, prices have receded 
beneath the wave of depression which seems to have 
affected the commodity markets. Consumers have con- 
tinued to buy and most of the lead reaching this country 
is delivered directly into works in satisfaction of old con- 
tracts. So far as can be seen, supplies will not be excessive 
during April, and there is still a fear that the Mexican 
political position will deteriorate and that the Government 
may expropriate the lead mines in much the same way as 
it did the oilfields. Official statements to the contrary 
do not seem to have imparted much confidence to the 
market. The most favourable feature of the position is the 
manner in which the industrial demand is maintained. 
There has been, of course, some shrinking during the 
first quarter of the year, but on the whole satisfactory 
quantities are being taken up. More lead is expected to be 
required as a result of the acceleration in the rearmament 
programme. Apart from this the cable makers continue 
busy and provide an outlet for good tonnages. The other 
consuming industries, whilst perhaps not so active, are 
also well occupied. ... Little of interest has occurred in 
the spelter market during the past week. Prices have 
shown an easier tendency, but there has been no important 
change in conditions other than the general depression. 
As prices slipped back a certain number of stop-loss orders 
came into operation, with the result that values further 
receded. The inclination shown by consumers recently to 
cover forward has disappeared and the tendency is once 
again for buyers to hold off the market. Supplies are quite 
sufficient to meet requirements and presumably users see 
no reason for committing themselves. There is still a 
scarcity of high-grade zine and premiums are demanded 
on prompt parcels. Business in ordinary grades has been 
light and the galvanisers in particular show little interest 
in the metal. Fair quantities of Belgian spelter continue 
to arrive in this country in small parcels. For the most 
part, however, this metal goes to swell the stocks in 
bonded warehouse. At the end of last month the total in 
warehouse amounted to 20,411 tons, of which 17,368 tons 
was in bond and 3043 tons duty free. 


Non-ferrous Metal Average Prices. 


The lethargic conditions which have ruled on 
the London Metal Exchange during March are shown in 
the slight variations which occurred in the official average 
prices when compared with those for February. For 
cash copper the average price was £39 l6s. 4d., a rise 
of 3s. 6d., whilst for three months metal the quotation 
was 3s. 10d. better than the February figure. There 
was only 11d. difference in favour of the March average 
for electrolytic copper, whilst wire bars were up by Is. 6d., 
the average for best selected copper being 8s. higher 
than in February. Even in tin, in spite of a violent fall 
in the last few days of March amounting to £13 per ton 
the average price for cash tin was 6s. dd., and for three 
months metal 9s. lld. above the February figures. The 
average quotations for lead also showed an improvement 
in March. For shipment in the current month the price 
was lls. 10d. better, and for the third following month 
10s. lld. higher, the mean being Ils. 4d. above the 
February figures. In the case of spelter, however, the 
March averages were slightly lower than in the previous 
month, the fall being, for metal for shipment in the 
current month, 10d., and for shipment in the third follow- 
ing month 2s. 3d., whilst the mean was Is. 7d. below the 
February price. The following are the official average 
quotations of the London Metal Exchange for March :— 


STanDARD CopPER ... Cash (mean) £39 16 43% 
3 months (mean) £40 0 1158 
Settlement £39 16 7h: 
ELECTROLYTIC COPPER (mean) * £44 0 15, 
ELectrotytic WrrE Bars £44 8 7, 
Brest SELECTED CoPpPER (mean) £43 18 7} 
SranpDarpD Tin... Cash (mean) £183 11 832 
3 months (mean) £183 12 8h} 
Settlement £183 11 154 
“For shipment the current month .... £15 19 103, 

For shipment the third following 
LEAD Rei emma 
] Mean .... £16 O 7%} 
| Settlement ee ere NR 
( Forshipment the current month... £14 7 35% 

For shipment the third following 
SPELTER WMEEE ah ccs ace poses Baas - £14 9 634 
Mean... £14 8 483 
Settlement $4°7 2a 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections’ and Plates are + slaiiace to a rebate of 15s. to home users purchasing only 
from associated British Steelmakers. {Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 











PIG IRON. STEEL (continued). NON-FERROUS METALS. 
Home. Export. *Home. tExport. Official Pri P 
. » April 6th.) 
Foundry home prices, except for Scotland, less rebate of 5/~. £ os. d. £ s. d. | Copprr— op perectents 
(D/d Teesside Area.) Grascow anD DistRrct— Cash... .. Pere le ae 
N.E. Coast— £8. d. £8. d. Angles vs 11 0 6 10 12 6 i. ett 
Hematite Mixed Nos. 612 6 gis " ‘e289 6 “6 1112 6 hree Months... ... ... ... £388 16 8to £38 17 6 
x a re 613 0 776 Joists. oun PY a 10 12 6 Electrolytic ... ... . £43 0 Oto £43 10 0 
Cleveland— Channels. so + LW 5 6 10 17 6 Best Selected Peal d/d Bir- 
No. 1 51l 6 6 26 Rounds, 3in. and up SEF 9S: 03. 1112 6 mingham ... . £43 6 O 
No. 3 G.M.B. 5 9 0 600 » underdin. ... 11 18 Of 1115 0 Sheets, Hot Rolled ... ' £73 0 0 
No. 4 Foundry 510 0 519 0 ee epee 1118 of 1115 0 eae Rites. 
Basic So p ates, jin. (basis IY 8.9 ll 0 0 : : : 
fin. 1113 0 11 5 0 Tubes, Solid Drawn (basis) 12}d. 12}d. 
MIDLANDS— és tin. 1118 0 11 10 0 »  Brazed (basis) ... .. 12}d. 124d. 
Staffs— (Delivered to Black Country Station.) . ; 
. *” Mh. cc., ceezs-} AE BH 11 15 0 | Brass— 
North Staffs. Foundry... 5 11 0. — U ar ere ons 
Forge 5 6 0 ma jn. fein. to and inel. Ingots, 70/30, d/d Birmingham £35 10 0 
ek ci be arth. 6 Ib. per sq. ft. (8-G.)... 12 10 0 i 12 10 0 
Basic 5 0 Otof5 5 0 -- “ A : Home. Export. 
Boiler Plates, Zin. EF 48. 3-3 AS 2""2""¢6 ave ‘ 
Northampton— x 5 Tubes, Solid Drawn, 2/1 Alloy 11d. 11d. 
Foundry No. 3 5 8 6 tif OE ee Re $ « d. fad in ee A eS 13d. 13d. 
F x Pe Angles ll 0 6 10 12 6 
orge é 5 5 6 - = Tin— 
: Tees... 12 0 6. 11 12 6 . ? 
Derbyshire—_ . : ae 11 0 6 10 12 6 a cr se) ; > £169 0 Oto £169 lO v 
No. 3 Foundry 5ll 0 a Channels... ... +7 +86 1017 6 Three Months . . £169 15 Oto £170 0 0 
Forge =... - es - Rounds, 3in.andup ... 12 0 6 11 12 6 | Speurer- 

ScoTLanD— ” under 3in. 4 42 18 OT 11 15 0 Cash £13 13 9to £13 15 0 
Hematite, f.o.t. furnaces 6 13 0 = Flats, 5in. and under 1118 Of 1115 0 : ares 
No. 1 Foundry, ditto 6 0 6 = Plates, jin. (basis) 1110 6 ll 0 0 Rapes Menthe - ae ee * 
No. 3 Foundry, ditto .. 518 0 - a, ‘yin. 1115 6 1l 5 6 | Leap— 

Basic, d/d_ ... . 5 7 6 = 35 hin. ; 12 0 6 11 10 0 Cash... . £15 10 Oto £15 12 6 

N.W. Coast— 6 13 0 d/d Glasgow » dein. -¢ ay 1S 6G 1115 0 Three Months... ... £15 11 3to £15 12 6 
Hematite Mixed Nos. | S16 6 <= Sheffield Un. in. to and incl. Aluminium Ingots (British) . £100 to £105 

7 2 6 Sx Birmingham 6 lb. per sq. ft. (8- co). 38 2 @..x — 2.3 4 
TRELAND—¥.0.Q.— BELFAST. Rest oF IRELAND. 
M A N. Angles é s " < ; : FUELS. 
: Home. epest. Tees... 12 5 6 12 8 0 SCOTLAND. 

Lanes aND YOREKS— £ s. d. £ «a 4 “ 
ecient 13 5 0 Joists “Ah Sax8 11 15 6 | LaNaRKSHIRE— 
eatin i, a ks > = Channels 11 10 6 1113 0] (£.0.b, Grangemouth)— Export. 

as ae ee, Rounds, 3in. and up 12 & 6 es © Navigation Unscreened 19/- to 19/6 

aaneaue— : » under 3in. ... 1016 Of 10 16 0 Hamilton Ell 19; 
Crown Bars ... -13 5 0 = Plates, in. (basis) 1113 0 1115 6 Splints 22 
Marked Bars (Staffs) is Ae ae © — fyin. 1118 0 12 0 6 1 Oe 
No. 3 Quality... ...... 1112 6 _ : 9 = cA 
No. 4 Quality 12 2 6 tin. 12 3 0 12 5 6 (f.0.b. Ports)—Steam 17/ 

Me. 6 Qaliy. siircineth rs ce «a 1210 0 12 10 0 

ScoTLanp— Un. jin. to}in.inel. ... 12 3 0. 12 5 6 | FIFESHIRE— : F 
Crown Bars ... as 8B 8 13 5 0 t Rounds and Flats tested quality ; wale 9/— less. (f.0.b. Methil or Burntisland)— : 
Best... ... 1315 0 13 15 0 Prime Steam... ... ... . 18/- 

apap. OTHER STEEL MATERIALS. Unscreened Navigation Sa ‘ . 18/6 to 19/- 

cies hi paki Home. Export. 7” 

Crown Bars . 13 5 0 13 5 0 ein LorHians— 
Sheets. £8, I. eS : . 7) 
Best Bars... 3:15 0: 13 15 0 : & ; (f.0.b. Leith)—Hartley Prime. 17/6 
“et 11-G. to 12-G., d/d 14.15 0 f.o.b. 13.10 0 ce es a 16/0 
cuble Best Bere. 14 5 45 0 13-G.,d/d_... 165 2 6.. ...f.0.b, 1310 0 . Pa if 
NoRTHERN IRELAND AND FREE StaTE— 14-G. to 20-G., d/d 1510 0 f.o.b. 13 15 0 ENGLAND. 
Crown Bars, f.o.g.... ... 1317 6. = 21-G. to 24°G., d/d 1515 0 fob. 140 0]. ; 
— pnitbosmasssaisibeliced bacieii 25-G. and 26-G.,d/d ... 1610 0 ..f.0.b. 1415 © | S0uTH Yorxsume, Hot— satis 
STEEL Irish Free State, £15 15s., f.0.q., four-ton lots. Bs, Hards... : 3/6 to a. 
“Home Export The above home trade sheet prices are for 4-ton lots and over ; Steam Screened i. ae 19/6 to 20/- 

SSR etn pee ONY ie aa: £ . 4. 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots to | NorTHUMBERLAND, NEWCASTLE— 

Angles ll 3 0 10 12 6 10 cwt., £2 per ton extra. Blyth Best .. 19/- to 20/- 
Tees... i2 3 0 1112 6 Galvanised Corrugated Sheets, Basis 24-G.— » Second... ; 18/6 to 19/- 
Joists ll 3 0 10 12 6 Home. £ 8. d. », Best Small ... 18/- 
Channels. ll 8 0 10 17 6 4-ton lots and up 18 10 0 Unscreened .. 18/- to 19/- 
Rounds, 3in. and up 12 3 0. 11 12 6 2-ton to 4-ton lots 18 17 6 | Durnam— 

» under 3in. 12 0 6t 1115 0 Under 2 tons 20 2 6 Best Gas.. 21/6 
Flats, under 5in. .. 12 0 6t 1s <3 Export ; India, £19 15s. c.i. f; ‘ids ‘Dies State, £18 10s. Foundry Coke a 29/- to 35/- 
Plates, }in. (basis) 1113 0. ll 0 0 f.0.q.; General, £16 15s. f.0.b., 24-G. basis. oa 2. aero 

» fein. 1118 0 11 5 0| Tin-plates. Best Hand-picked Branch ... 28/— to 29/6 
fin. 12 3 0 1110 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/-. South Yorkshire ... 25/6 to 27/6 
at fin. i2 8 0 1115 0 Tin-plate Bars, d/d Welsh Works, £7 15s. Seconds . 22/- to 24/- 
Un. jin. to and incl. Billets. 100-ton lots and over, 35 to 100 tons, 5/— extra: less 
6 Ib. persq. ft. (8-G.)... 12 10 12 10 0 than 35 tons, 10/— extra. £ s. d. | Carprrr— SOUTH WALES. 
Boiler Plates, jin... ...12 3 0 12 2 0 Soft (up to 0-25% C.), untested . 717 6] Steam Coals: 

Nortu-East Coast— £ s. d. 2° 258, ” ” tested 5.7 8 Best Admiralty Large 25 /- 
Angles .. 11 0 6 1012 6 Besio (0-33% to 0-41% C.) ey $43 8 Best Seconds : . 25/- 
Tees... 12 0 6 110 0 » Medium (0-42 to 0-60% C.) wit aes Best Dry Large 25 /- 
Joists . ll 0 6 1012 6 Hard (0-61% to 0-85% C.) 912 6 Ordinaries .. : 25/- 
Channels... .. ll 5 6 10 17 6 » (088% to 0-99% C.) 10 2 6 Bunker Smalls SBS 4 28/- 
Rounds, 3in. and up 12 0 6 1112 6 » (over 0-99% C.) : . 10 12 6 Cargo Smalls . 18/- to 18/6 

= under 3in. _ 11 18, ot 18 15.0 Rails. Heavy, 500-ton lots, f.o.t. : 10 2 6 Dry Nuts... 27/6 to 30/- 
Plates, in. (basis) 1. 8 6 1 O*%® » Light, f.o.t.... ; a ; 9 26 Foundry Coke 42/6 to 57/6 
8 fin. . 1113 0 11 5 0 Furnace Coke 30/- to 35/- 
. 25/6 
o» tin. ; 1118 0 1110 0 Patent Fuel 25 
eS ee . 12 3 0 1115 0 FERRO ALLOYS. SwansEA— 
Un. fein. to and incl. Tungsten Metal Powder 5/74 per lb. (nominal) Anthracite Coals : 
6 Ib. per sq. ft. (8-G.)... 1210 0... ... 12 10 0| Ferro Tungsten .. . 5/6 per lb. (nominal) Best Large . 38/- to 41/- 
Boiler Plates, din. ee) oS we ‘ 12 2 0 Per Ton. Per Unit. Machine-made Cobbles... : . 41/- to 51/- 
MIDLANDS, AND LEEDS AND DistTRICT— Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 Nuts - 40/- to 50/- 
2s a. £8. d. 6 p.c. to 8 p.c. . £24 0 0 7/6 Beans 33/— to 38/6 
eee co os oe ; 10 12 6 8 p.c. to 10 p.c. £24 0 0 7/6 Peas : 26/— to 29/6 
Toes... ... «. 12 0 6 1112 6 Max. 2p.c.carbon ... £36 0 0 11/- Rubbly Culm.. 15/- to 16/- 
Joists. 1l 0 6 10 12 6 lp.c.carbon ... £38 5 0 11/- Steam Coals: 
Channels... ... , a SS 10 17 6 0-50 p.c. carbon £41 0 0 12/- Large Ordinary ... ... ... . 20/- to 25/- 
Rounds, 3in.andup ...12 0 6 11 126 carbon-free _..._1/- per lb. 
» under 3in. 1118 Of 1115 0 Metallic Checnniee se 2/5 per lb. 
Flats, 5in. and under 1118 Of 11 15 0] Ferro Manganese (loose), 76 p-c. £18 15 0 home 
Plates, jin. (basis) ... 1110 6 11 0 0]  ,, Silicon, 46 p.c. to Spe £12 0 Oscale 5/~ p.u. _ FUEL OIL. 
»” fein. 4 . 1115 6 1l 5 0 oe eA 75 p.c. ; £17 0 Oscale 6/-p.u. | Tnland consumption : contracts in bulk. 
” tin. -12 0 6 1110 0 » Vanadium... ... ... 14/- per Ib. Exclusive of Government tax of 1d. per gallon. 
oe frin. . 12 5 6 1115 0 ™ Malsidieemn 3 : 4/9 per lb.; 5/- forward ix Ceca RenteRitled. Pee Gallon 
Un. fin. to and incl. Titanium (carbon- free) 9d. per lb. : ' 33d 
6 Ib. peraq. ft. (8-G.)... 12 10 0 12 10 0| Nickel (perton)... ... ... ... £185 to £190 per ton. Furnace Oil (0-950 gravity) 
Boiler Plates, in... ...12 0 6... ... 12 2 6!'Cobalt ... SS at . sss eee 8/6 to 9/6 per Ib. Diesel Oil 44d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
Engineers and Social Problems. 


THE part that engineers are required to play in 
the solution of social problems has been so frequently 
urged during the past eighteen months or more that it 
only wanted a lead from the Federation of French Asso- 
ciations, Societies, and Syndicates of Engineers to give 
substance to ideas for promoting better relations between 
employers and their men. Little could be done until the 
situation of engineers themselves was made sufficiently 
clear. For some time they were victims of the conflict 
between capital and labour, for while many employers 
failed to appreciate fully the value of engineers as their 
immediate collaborators, the men’s unions did not conceal 
their antipathy to engineers who refused to throw in their 
lot with the C.G.T. During the struggle employers became 
aware of their dependence upon the technical staffs and 
voluntarily entered into contracts with them to protect 
their present and future interests, so that the engineer’s 
situation is now sufficiently safeguarded. At the same 
time, the former relations between engineers and the men 
are being restored, partly because engineers’ associations 
made it clear that the independence of members was 
necessary to enable them to act in a conciliatory capacity, 
and more especially in consequence of a growing resistance 
of a majority of workers to the revolutionary action of 
extremist unions. The strikes in some engineering works 
in the Paris area and the grave situation created by 
extremists have led the Federation of French Associations, 
Societies, and Syndicates of Engineers to send an urgent 
appeal to all its affiliated organisations to bring before 
their members the necessity of convincing workers 01 
fundamental truths underlying the country’s salvation. 
It is; says the appeal, particularly urgent to make them 
understand that general prosperity is essential to the well- 
being of each individual and that such prosperity is only 
atiainable by persevering work, voluntarily accepted and 
carried out in a spirit of harmony and with respect for 
authority based upon competence. The social function of 
the engineer, already recognised, should grow in importance 
with the necessity of his taking over more authority in 
the absence of direct relations between employers and 
workers. 


The Paris Strikes. 


The union of metallurgical workers in the Paris 
area is one of the most advanced organisations affiliated 
to the C.G.T., which is fully in sympathy with it, but is, 
nevertheless, often embarrassed by the revolutionary 
activities and lack of discipline of its followers. The 
origin of the strike at several engineering works at a time 
when the Government was endeavouring to arrange for a 
speeding-up of armament production was partly political 
and partly an attempt to enforce upon employers an 
acceptance in collective contracts of conditions that had 
been ruled out by recent laws, while an advance in wages 
of 18 per cent. added to the magnitude of the claims. The 
occupation of the Citroén, Gnome, and Rhéne and other 
factories when the country needs a strong national effort 
to meet a critical situation may possibly mark the end of 
the syndicalist agitation. The Government's task of 
conciliation has failed so far, because employers cannot 
enter into negotiations for a settlement until the factories 
are evacuated by the strikers. This may now happen at 
any moment, for the union has not obtained support from 
the majority of the workers in the metallurgical industries, 
and in one motor car factory employees ceased work 
merely in order to demonstrate to strikers elsewhere the 
inconvenience of provoking their retaliation. The Paris 
union withdrew most of its claims, and finally offered to 
work forty-five hours a week on armament production on 
condition that employers agreed to pay a provisional 
advance in wages of 7 per cent. Meanwhile, there is a 
spate of protests from all quarters against the attitude 
of the unions in restricting not only armament, but also 
private production, and a liberal display of posters exhorts 
workers to abandon a policy of least effort which has 
brought the country to a state of economic collapse and 
is perilous to their own interests. Figures published show 
that minimum wages have advanced 83 per cent. since 
May, 1936. The fact that machine tool operators are at 
present paid 10-25f. an hour is of no significance for pur- 
poses of comparison with wages in other countries, for the 
only thing that counts is the inflation of selling prices 
which has been followed by a heavy decline in consumption. 
A critical point has now been reached at which producers 
can only hope to stabilise prices on a lower level by spread- 
ing costs over a larger production. If it were not for the 
heavy social and other charges on industry, such as family 
allowances that supplement wages, the problem would 
not be so acute. The fact that the country has suddenly 
recognised that more working hours and a bigger pro- 
duction are a national necessity is evidence of the failure 
of the French Socialist system. The C.G.T. will continue 
to offer resistance to any attempt to break down its 
intangible programme, but the forces accumulating against 
it must end in the subjection of the Labour Confederation 
to the will of a mass of workers who suffer from agitation 
with its consequent loss of work and wages. 


Coal Production. 


One of the most serious indictments against the 
labour reform is contained in the annual report of the 
Central Committee of Coalowners, which gives a full and 
analytical account of the effects upon the coal industry of 
the reduction of working hours, the rigid and complicated 
laws affecting hours of work and the conditions of working, 
and the paralysing interference of the miners’ unions with 
matters that concern only the management. The number 
of miners in the northern collieries was increased during 
the eighteen months to the end of 1937 by 24,500, but the 
total amount of coal brought to bank last year was 813,000 
tons less than in 1936 and 1,672,000 tons below the total 
for 1935. At the same time, the consumption of coal last 
year increased, and in order to make up for the deficit 
8,000,000 tons had to be imported. The report leads to 
the conclusion that more work and a higher efficiency can 
alone save the coal mining industry. 





British Patent Specifications. 


When an i tion 18 icated from abroad the name and 
address of the communicator are pri: in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 
complete Specification. 








INTERNAL COMBUSTION ENGINES. 


N°479,395 


479,395. March 19th, 1937. 
CARBURETTERS, M. Speluzzi, 
5, Via Visconti, Venosta, 
Milan, Italy. 

In this carburetter the fuel 
is atomised by being thrown 
off from the periphery of a 
rapidly rotating dise or saucer 
A, which is driven by the 


electric motor B. The fuel is 
supplied to the disc by the 
branch C from a_ float-con- 


trolled or other suitable device. 
Air for combustion is drawn in 
at the opening D and passes 
out, after carburisation, at FE. 
The intervening passage is a 
compromise between a_ helix 
and a volute.—-February 4th, 
1938. 





ELECTRICAL APPLIANCES. 


479,745. November 17th, 1936.—REsIsTANCE CONTROLLERS 
roR Exrcrric Morors, The British Thomson-Houston 
Company, Ltd., Crown House, Aldwych, London, W.C.2. 

This invention relates to resistance controllers for controlling 
electric motors both during motoring and rheostatic braking 
control, more particularly suitable for electric railways, in which 

a main resistance is sub-divided into sections constituting 

coarse steps of control and a multi-step regulating resistance is 

connected in parallel with each of these sections in succession 
to short circuit them gradually in turn. The multi-step regu- 
lating resistance is connected in parallel with the first main 
resistance section to be gradually short circuited at the com- 
mencement of the controlling operation, with the result that 
from the outset the current distribution in the resistance circuits 
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is such that the ohmic value of the multi-step regulating resist- 
ance may be made considerably smaller (namely, in the order of 
magnitude of the first main resistance section). As a result of 
this the individual step values of the multi-step regulating 
resistance are smaller with the same number of switches, and 
are very suitable for the regulation of the subsequent smaller 
main resistance section. The accompanying drawing shows an 
arrangement in which the multi-step regulating resistance R is 
arranged to be connected in parallel with the first main resistance 
section I at the first control step. When the resistance section 
has been gradually short circuited by the regulating resistance 
it is short circuited by the switch A and then the regulating 
resistance R is connected in parallel with the next main resist- 
ance section II by changing over the switch B to the right.— 
February 10th, 1938. 


479,973. December Ist, 1936.—TRANSFORMER COOLING, 
Okonite-Callender Cable Company Inc., Paterson, N.J., 
U.S.A. 

This invention relates to the company’s system of feeder 
lines and transformers which are installed in an underground 
pipe line filled with an insulating fluid. It provides means for 
facilitating the dissipation of heat produced by electrical losses 
in the transformers which might otherwise become localised 








in the neighbourhood of the transformers. Four methods are 
described, and in one of them each transformer is provided with 
an electric motor which may be mounted externally of the 
magnetic circuit of the transformer, or made a part of it. The 
ends of the armature shaft of this motor are extended and each 
is equipped with a small propeller adapted to drive the fluid 
away from the transformers, thereby effecting longitudinal 
movement of the fluid and dissipation of the heat.—February 
15th, 1938. 


TELEGRAPHS AND TELEPHONES. 


$79,750. July 10th, 1936—Execrron DiscHarGE DEVICES 
vor UsE 1n Teteviston. Baird Television, Ltd., 58, Vic- 
toria-street, London, 8.W.1; and P. W. Willans, 31, High 
Holborn, London, W.C.2. 

This invention relates to improvements in electro-optical 
translating devices of electronic type (¢.e., devices in which an 
electric signal is reconstituted into a visible image or vice versa) 
for use in television and like systems and is especially concerned 
with a method of and means for reducing undesired background 





and/or preventing distortion due to stray electrons moving 


within the device and causing secondary emission from elec- 
trodes of the discharge device. The object of the present 
invention is wholly or in part to reduce undesired background 
and/or prevent distortion by preventing the emission of 
secondary electrons from certain electrodes of the discharge 
device. In the drawing the electron discharge device comprises 
an envelope A, upon the inner surface of which is formed an 
anode B. Closely adjacent to the anode B is placed an electrode 
C in the form of a wire grid, the spacing of the wires passing 
circumferentiallygaround the device being increased towards 
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A 





the anode D of the device. It will be appreciated that the grid C 
acts as an electrostatic screen, the effectiveness of which is 
dependent upon the closeness of spacing of the constituent 
wires. The effective potential at a point within the screen 
varies inversely therefore with the spacing of the wires forming 
the screen near that point. Hence the effective potential at a 
point near the anode D is greater than that at a point near the 
cathode E of the electron discharge device, and the effect of an 
electrostatic field or varying potential gradient is produced 
within the device.—February 10th, 1938. 


TRANSMISSION OF POWER. 

479,741. September 17th, 1937.—-RoLLER BEaRINGs, British 
Timken, Ltd., Cheston-road, Aston, Birmingham, 7. 
This invention relates to taper roller bearings of the kind 
wherein the cup or outer bearing member is provided at the 
large end of its raceway with an inwardly extending flange or 
thrust rib. Fig. 1 is a longitudinal section of a cage blank. 
Fig. 2 is a longitudinal sectional view showing the cup, the cage, 
and the rollers in course of assembly; and Fig. 3 is a similar 
view of the bearing with the parts assembled. The bearing com- 
rises a cup A or outer raceway member with an interior conical 
aring surface, a cone B or conical inner raceway member with 
an exterior conical raceway surface, a series of taper rollers C 
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between the inner and outer raceway members, and a conica 
cage D with pockets through which the rollers extend. The 
cup A or outer raceway member is provided with an inwardly 
extending annular rib F at the large end of its raceway, and 
the axially inward surface of this rib is formed into a raceway 
for the large ends of the rollers to bear against. The inside 
diameter of this thrust rib is larger than the inside diameter 
of the small end of the raceway of the cup. This positioning 
operation may be effected by moving the cup in an axial direc- 
tion relative to the cage, so that the thrust rib F of the cup will 
ride longitudinally along the rollers, beginning at the small 
ends of the rollers and continuing until said thrust rib passes 
the large ends of the rollers.—February 10th, 1938. 


480,114. August 19th, 1936—OveRLoaD RELEASE CLUTCHEs, 
Cherry Burrell Corpn., 427, West Randolph-street, Chicago, 
U.S.A. 

The principal object of the invention is to provide an over- 
load release clutch which is in substantial balance and wherein 
the movable parts in moving from clutch engaged to cluteh 
released position do not substantially change the inherent 
balance. The pulley belt A drives the shaft B through the 
clutch plate C, to which is pivoted a coupling lever D having 
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a finger adapted in the position shown to receive driving thrust 
from a driving bolt which holds the cover plate to the face of 
the pulley. The coupling lever is normally held in this position 
by engagement of its pointed end in a notch of a latch lever FE 
which has another notch F near its fulerum. The latch lever is 
also pivoted to the clutch plate and is subject to an adjustable 
degree of pressure from a compression spring which tends to 
maintain the latch lever in such a position as to anchor the end 
of the coupling lever. In the event of overload the thrust of 
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the driving bolt on the tinger of the coupling lever causes the 
pointed end of this lever to subject the latch lever to a cam 
action which overcomes the compression of the spring and allows 
the coupling lever to spring over into engagement with notch 
F, thereby freeing the finger from the driving bolt and allowing 
the pulley to turn freely.—February 17th, 1938. 
$79,757. August 7th, 1936.—Powrr TRANSMISSION DruMs OR 
Putteys, B. J. Marson, * Oakleigh,” Scawthorpe, near 
Doncaster ; and The Doncaster Collieries Association, Ltd., 
South Parade, Doncaster. 

This invention consists in improvements in or relating to 
power transmission drums or pulleys. It relates more particu- 
larly to drums which exert a driving force on conveying belts. 
The drum or pulley shaft is provided with two or more spiders, 
to which an inner cylindrical shell is riveted. An outer cylin- 
drical shell, split longitudinally for easy assembly, is mounted 
concentrically with the innershell and spaced apart from itat each 
end by suitable spacing rings, which fit over the ends of the 
inner shell. The outer shell is secured by a series of counter- 
sunk screws which pass through the spacing rings into the inner 
shell and each of which may be fitted with a simple locking 
device. In addition, there are provided at each end two or 
more dowels integrally with the inner shell, and engaging with 
suitable holes in the outer sheil, so as to provide a positive drive. 
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The outer shell is perforated by rows of circular holes arranged 
parallel to its axis. A space is thus formed between the inner 
and outer shells due to the spacing rings and within this space 
are a number of strips, mounted longitudinally and parallel with 
the axis of the drum, each strip being of a resilient material, 
such as rubber, and having a series of upstanding pads arranged 
at equal intervals along its length. It will be appreciated that 
in assembling the device the resilient strips are placed in position 
within the outer shell prior to its mounting upon the inner 
cylindrical shell, and the pads on the strips are so arranged as 
to project through the perforations in the outer shell, so that 
when the latter has been assembled the pads are held in this 
position and the strips are compressed between the inner and 
outer shells. A further set of perforations similarly arranged 
is provided in both the inner and outer shells between the 
resilient strips and so placed in register as to provide a ready 
passage for any mud, slime or moisture which may be on the 
belt.—February 7th, 1938. 


MOTOR CARS AND ROAD TRAFFIC. 
480,054. February 27th, 1937.—-VEHICLE STEERING Geaks, 
H. Kerr Thomas, Pines Edge, Sandy-lane, Cobham. 

This invention provides a change-speed gear so as to provide 
two ratios between the steering wheel and road wheels of a 
motor car. The steering mechanism comprises a hollow screw- 
threaded shaft A which is rotatable by the steering wheel and 
which is engaged by a nut B fixed against rotation. Two opposite 
sides of the nut are flat and each has fixed therein a pivot 
pin. Mounted on each pivot pin is a lever C. Extending across 
one end of the two levers is a pin D on which is mounted a 
ctangular bearing block. The bearing block is engaged by the 








forked extremity of a lever arm which is connected to the 
road wheels. The two levers C are secured together at their 
extremities by a bolt and fixed distance piece, and are slotted 
for the greater part of their length. A bored distance piece 
is arranged to slide between the two levers. A pin passes through 
the bore in the distance piece and projects beyond the outside 
faces of the two levers. The ends of the pin are provided with 
bushes having flat outer faces arranged so as to engage straight 
channels which are formed in the walls of a casing surrounding 
the mechanism. The distance piece is straddled between the 
two levers by the forked extremity of a gear-changing lever, 
which is under the control of the driver.—February 16th, 1938. 


METALLURGY. 


479,704. December 2lst, 1936.—Zrnc Fors AND THE LIKE 
O. Kamps, Wilhelmstrasse 3, Berlin, 8S.W.68, Germany 

Zinc sheets or plates which are made of pure zinc, such, for 
example, as electrolytically produced zinc yet can be rolled 
down to sheets of small thickness, but attempts to produce foils 
from pure zinc—that is, very thin sheets of a thickness of the 
order of 0-05 mm. to 0-003 mm. thickness—have failed owing 
to the insufficient strength of the zinc. The pure zinc foils 
obtained by subjecting very thin sheets of pure sheet zinc to 


the action of foil rolling mills are useless and exhibit many 
fractures and tears. It has now been found that aluminium 
plated foils even as thin as 0-003 mm. can be produced starting 
with pure zine sheet plated or coated on one or both sides with 
aluminium or an aluminium alloy. Pure zine crystallises in 
very large crystals and it appears that as pure sheet zinc is 
rolled down to very small thickness the individual crystals, 
pressed flat by the rolling, come to lie side by side, but not 
strongly cohesively united with one another and the sheet 
becomes brittle. If, however, the zinc is plated with aluminium 
the latter apparently fills the spaces between the zine crystals 
and appears to act as a sort of strengthening mesh, which unites 
the zine crystals to a cohesive sheet or even foil. It may be 
noted, however, that ordinary aluminium foils, when produced 
by rolling, exhibit this mesh-like structure and tear easily. The 
advantageous properties of the foil are apparently, therefore, due 
to the particular metallic structure or texture obtained when 
the two metals are rolled down together. There is probably a 
diffusion to some extent of one metal into the other, due to the 
slight heat generated in rolling and this may account for the 
great strength of the foil obtained. Indeed, it has been found 
that the strength of a foil of 0-003 mm. thickness produced 
according to the invention may be as great as that of the plated 
sheet employed for the rolling.—February 10th, 1938. 


BUILDING. 


479,707. January Ist, 1937.—A METHOD or ErRectiING STRUC- 
TURES IN UNDERGROUND OR OPEN Water A. A. Thornton, 

7, Essex-street, Strand, London, W.C.2. 
This is a method of erecting such works as siphons or tunnels 
in the bed of a river with a minimum of excavation. First, 
sheet piles (see Fig. 2) are driven along the routes and the 
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interior is dredZed out. Before any attempt has been made to 
pump out the caisson reinforced concrete (Fig. 3) is laid on the 
bottom and is loaded with sand and gravel (Fig. 4). The water 
can then be pumped out. A bulkhead of piles (Fig. 5) and the 
two sides alternatively cleared out for the reception of the 
culverts are shown in Figs. 6, 7, 8.—February 10th, 1938. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


MacroMeE Lrp., of Hay Mills, Birmingham, announces that 
it has opened an office at 62, Market-street, Manchester, under 
the management of Mr. G. C. Bond. 

Darwins, Ltd., Sheffield, has acquired the old-established 
Sheffield steel firm of Andrews Toledo, Ltd. Although in future 
the two businesses will be conducted by a single board of 

















directors, each business will maintain its separate identity, 
and the trade marks and manufacturing processes of each 
business will be retained by it. Mr. A. P. Good, a director of 
Andrews Toledo, has been nominated to the board of Darwins, 
Ltd., while Mr. W. H. Thomas, who has been managing director 
of Andrews Toledo, has been elected technical adviser to the 
combined undertaking of which Mr. H. L. Armstrong is chairman 
and Mr. W. J. Wigney managing director. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements oj 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


W. T. Henvey’s TeLecrarH Works Company, Ltd., informs 
us that, in connection with the electrical work being carried out 
at H.M. Naval Base, Singapore, it is supplying, erecting, and 
jointing over 8000 yards L.T. four-core paper-insulated cable, 
also ‘‘ Reyrolle ’ switchboards, power distribution fuse boards, 
and ‘“ Artie ” lighting distribution fuse boards. 

Srmon-Carves, Ltd., Stockport, has received from the 
Stockport Borough Electricity Committee a contract for three 
boilers each having a capacity of 150,000 Ib. of steam per hour 
for extensions at the Millgate electricity station, Stockport. 
The value of the contract is over £250,000. The boilers will 
have a working pressure of 425 1b. per square inch and steam 
temperature of 800 deg. Fah.; they will be automatically 
controlled. 








LAUNCHES AND TRIAL TRIPS. 


[NpoRA, steamship; built by William Gray and Co., Ltd., 
to the order of British India Steam Navigation Company, Ltd.; 
dimensions, length 442ft. 10in., breadth 57ft. 6in., depth 
34ft. 6in. Engines, triple-expansion in conjunction with a 
Bauer-Wach reaction turbine, cylinders 22in., 37in., and 63in. 
diameter by 48in. stroke ; trial trip, March 28th. 

VoLo, steamship; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of Wilson Line, Ltd.; dimensions, 
length 295ft., breadth 40ft., depth 25ft. 3in., to carry 2150 tons. 
Engines, triple-expansion, working in conjunction with a Bauer- 
Wach turbine, pressure 210]b. per square inch; trial trip, 
March 30th. 

HopePeak, motorship ; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of the Hopemount Shipping 
Company, Ltd.; dimensions, length 412ft., breadth 57ft., 
depth 38ft. Engines, single-screw, reversible, opposed-piston, 
two-stroke ; trial trip, April Ist. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col are requested tu note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





‘To-pay. 
ELECTRICA. INDUSTRIES BENEVOLENT Assoc.— 
W.C.2. Annual general meeting. 12 noon. 
Inst. OF CIVIL ENGINEERS: BRISTOL AND DistrRicr Assoc. 
Royal Hotel, Collegs-green, Bristol. ‘* The Severn Tunnel, its 


Savoy Hotel, 





Care and Maintenance,” H. A. Alexander. 5 p.m. Porrs- 
MOUTH, SOUTHAMPTON aNb Disrraicr Assoc.—The University 
College, Southampton. Vernon-Harcourt Lecture on ‘* Estuary 


Channels and Embankments,” Brysson Cunningham. 7.15 p.m. 
Inst. oF MECHANICAL ENGINEERS.—Storey’s-gate, S.W. | 
Report of Sub-committee on Tungsten Carbide Tools. 6 p.m. 
Inst. OF SaniraRy ENGINEERS. —Caxton Hall, S.W.1 
‘** Small Sewage Disposal Works,” F.C. Temple. 6.30 p.m. 
Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1 
“Some Types of Surface Heat Exchanger Projections,” R 
Sutcliffe. 7.30 p.m. 
Nortu-East Coast Inst. oF ENGINEERS AND SHIPBULLDERS 


Sunderland Technical College, Sunderland. ** Recent 
Progress on the Horizontal Vis-d-Vis Diesel Engine,” H. V 
Senior. 7.30 p.m. 

SATURDAY, APRIL OTH. 
Finspury Treeunicat CottecGe Op Strupents’ Assoc. 


Trocadero Restaurant, W. Annual dinner. 7 p.m. 


Monpay, Aprit 1lTH. 

Inst. oF CrviL ENGINEERS: NORTHERN IRELAND Assoc. 
Queen’s University, Belfast. Annual general meeting. ‘* Dee) 
Well Water Supplies,”’ J. H. Thompson. 6.15 p.m. 

Turspay, Aprit 12TH. 


ILLUMINATING ENGINEERING Soc.—Inst. of Mechanical 
Engineers, Storey’s-gate, S.W.1.  ‘‘ Luminescent Materials 
and their Applieation to Light Sources,” J. W. Ryde. 7 p.m. 

Inst. OF AUTOMOBLLE ENGINEERS. George Hotel, Luton. 


“Carburation,” A. Taub. 7.30 p.m. 

Inst. oF CiviL ENGINEERS: NEWCASTLE-UPON-TYNE AND 
District Assoc.—The North of England Institute of Mining 
and Mechanical Engineers, Westgate-road, Newcastle. ‘‘ Sea 
Outfall and Sewage Disintegrator Plant at Seaburn—Design and 
Construction,” Douglas Laws. 7.30 p.m. 

ENGINEERS: Scorrisa Centre. -39, 
Annual general meeting. ‘* The 
Locomotives,” C. E. Fairburn 


Inst. oF ELECTRICAL 
Elmbank-crescent, Glasgow. 
Trend of Design of Electric 
7.30 p.m. 


Inst. OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.—-39, 


Elmbank-crescent, Glasgow. ‘Ships’ Speed Meters,” H. 
Hoppe. 7.30 p.m. 
Inst. oF MARINE ENGINEERS.—85, The Minories, b.C.3. 


* Materials for High-pressure Steam Conditions,” R. W. Bailey 
6 p.m. 


Inst. OF MECHANICA! South Watws BRancH. 


I;NGINEERS : 


toyal Metal Exchange, Fisher-street, Swansea. ** Breakdown 
in Prime Movers,” Eng. Lieut.-Com. C. T. Phillips. 6 p.m. 
THurspay, Arrit l4rn. 
Inst. oF Merats: BirmMincHaM Locat SecTion.—James 
Watt Memorial Inst. Annual general meeting. W. F. Brazener, 


Chairman’s Address. 7 p.m. 
WEDNESDAY, APRIL 20TH. 
17, Fleet-street, E.C.4 
Karly Iron Smelting.” E. Wyndham Hulme ; A Stock Book 
of 1828 and Other Finds,””’ W. A. Young; °* Beginnings of 
Western Transportation,” Ralph Budd. 5.30 p.m 
‘THurspay, Apri. 2Isr. 
Royas Agrronauticat Soc.—7, Albemarle-street, W.1. 
“ High Altitude Flying,”’ Prof. J. E. Younger. 
Fripay, APRIL 22npv. 
or MECHANICAL ENGINEERS. 
‘“*Some Problems on the Transmission of 
Couplings,” H. Sinclair. 6 p.m 
Junrorn Inst. oF ENGINEERS.—-39, 
‘“* Bulk Transport of Oil,’? W. M. Hurrell. 
SATURDAY, APRIL 23RD. 
ENGINEERS : LONDON 
‘ A" power station. 


NEWCOMEN Soc, * Prunitive and 





S.W.). 
Fluid 


INST Storey’s-gate, 
Power by 


Victoria-street, 5.W.! 


7.30 p.m. 


GRADUATES’ 


MECHANICAL 
2.30 p.m. 


Visit to Brimsdown *‘ 


INST. OF 


SECTION. 
TvueEspay, APRIL 267TH. 


James Memorial 


Ins’. OF AUTOMOBILE ENGINEERS. Watt 


Inst., York House, Great  Charles-street, Birmingham. 
‘National Influences on American Passenger Car Design, 
M. Olley. 7.30 p.m. 


WEDNESDAY, APRIL 27TH. 

Joust MEETING with LNst. 
** Electro 
oe ae 


Inst. oF CHEMICAL ENGINEERS : 1 
or Exvecrrican ENGINeERS.—Savoy-place, W.C.2. 
lysis: Principles of Plant Design and Operation,” Dr. H. 
Ellingham. 6 p.m. 

Inst. or LocomorivE ENGINEERS.—Inst. of Mechanical Enyi- 
neers, Storey’s-gate, 8.W.1. ‘‘ Electrification on the German 
State Railways,” Dr.-Ing. W. Wechmann. 6 p.m. 

Fripay, Arrit 297TH. 

Inst. OF MECHANICAL ENGINEERS : STEAM GROUP. 
gate, S.W.1. Informal meeting. ‘‘ How to Use Steam Efficiently 
for Power and Process,” introduced by J. E. Belliss. 6.30 p.m. 

WEDNESDAY TO FRIpAY, May 47H TO 6TH. 

Steet Inst.—Inst. of Civil Engineers, Great 
S.W.1. Annual meeting and Symposium on 
10 a.m. each day. 

Frmay, May 61H. 

Inst. or ELECTRICAL ENGINEERS : ScoTTisH CENTRE, -Train- 
ing College Hall, Park-place, Dundee. ‘* Evolution of Elec- 
trical Power,” Faraday Lecture, Dr. A. P. M. Fleming. 7.30 p.m. 

Tuurspay, May 12TH. 

Inst. oy FueL.—Junior Inst. of Engineers, 39, Victoria-street, 
S.W.1. ‘The Synthesis of Hydro-carbon Oils: Process of 
Synthetic Oils, Ltd.,”’ Dr. F. W. Myddleton. 6 p.m. 

Fripay To Turspay, May 131rH to 17TH. 

[nsT. oF ELECTRICAL ENGINEERS : TRANSMISSION SECTION. 
Week-end visit to Belgium. 

WEDNESDAY TO SatuRDAY, May 18rH 1o 21st. 

Inst. or TRANSPORT.—Congress at Edinburgh. 

Monpay TO SaturpDay, JUNE 6TH TO 11TH. 

Inst. oF PETROLEUM TECHNOLOGISTS.—Conference on Oil 
Shale and Cannel Coal at Glasgow. 

TuEspDAy TO Saturpay, JUNE 2lst TO 25TH. 

British WatTEeRwoRKs Assoc.—Twenty-seventh 
general meeting and conference at Plymouth. 


Storey s- 


IRON AND 
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PUBLIC NOTICES. 





PUBLIC NOTICES. 





EMERGENCY FIRE BRIGADE ORGANISATION. 
P ‘lt he Commissioners of 


His Majesty’s Works and Public 
Buildings, on behalf of the Home Office, 
‘DERS for the 
Y of LARGE tT oe MOTOR- 
DRIV bo PUMPING UNIT: 
‘acturers who oa interested 
hould apply torthwith for the necessary particulars 
to the CONTROLLER OF SUPPLIES, H. =. Office of 
Works, King Charles-street, London, 8. Wil 4288 








Az Ministry. 
APPLICATIONS are INVITED for 
a TEMPORARY APPOINTMENT as 
ASSISTANT CIVIL ENGINEER at 
Aden for a tour of two years. 
Applicants must have had experience 
in the Erecting of Heavy Steel-framed 
Brick and Reinforced Concrete Construction, 





Buildings, 
Drainage, Water Supply, and Roads. 

The emoluments attaching to this post are : 
Allowances (additional to 


Salary. 
»p to £450 a year, salary). 
wcording to age and Married Single 
x perience . £390 a year. £215 a year. 
Preference will be wren to those holding a Civil 
tngineering Degree of a University or the Diploma (by 
examination) of one of the leading professional 
institutions. 
Candidates must be between 30 and 45 years of age 
Forms of application may be obtained . Ra v4 
ion by postcard addressed to the SECRETA (W.9), 
Air a Adastral House, lee La 
4289 





\ echanical Draughts- 
x MEN REQUIRED, preferaviy with 
experience on any of the following types 





of work :- 

War Stores 
Commercial Vehicles Chassis or 

Trailers). 

Jigs and Tools. 

\pplicants should have had not less than three 
years’ Workshop Experience. Age 21 years to 30 
years. Preference given to ex-Service men, other 


things being equal. Pay up to 82s. per week, accord- 
ing to ability and experience. Posts are non-pen- 
sionable, but, subject to suitable qualifications, 
uutrants are eligible for consideration for promotion 
and for appointment to the pensionable establishment 
should vacancies arise. 

Application forms 


obtainable by postcard from 


CHIEF SUPERINTENDENT OF ORDNANCE FAC- 
ea ig (Advt. No. 210), Royal Arsenal, Woolwich, 
S.E.18, 4290 





‘rown Agents for the 


COLONIES. 
COLONIAL GOVERNMENT 
APPOINTMENTS. 

APPLICATIONS from qualified candi- 
dotee are INVITED for the following 
POSTS :— 
M/5766.—ASSISTANT ENGINEER REQUIRED for 
the Drainage and Irrigation Department, Malaya, for 
3 years, with possible permanency, Salary 400 dollars 
a month, rising by annual increments of 25 dollars a 





month to 800 dollars a month. (The Government 
rate of exchange is now 28. 4d. to the dollar.) A 
children’s allowance is payable to married officers 


with children. Free passages and, if married, for 
wife and family not exceeding four a Liberal 
leave on full salary. Candidates 23-26, must 


be Corporate Members of the Institution “of Civil Engi- 
neers or hold an Engineering Degree recognised as 
granting exemption from Sections A and B of the 
4.M.1.C.E. Examination, and have had at least two 
years’ experience on engineering works after taking 
degrees or completing articles, at least one Poa of 
which should have been spent in a drawing-offi 

M/5770.—EXECUTIVE ENGINEER REQUIRED 
by the Government of the Gold Coast for the Public 
Works Department for two tours of 12 to 24 months 
each, with possible permanency. Salary £475 @ year 
for two years, then £500-£25-£600-£30-£840 a year, 
und then, subject to promotion to a vacancy, by 
annual increments of £40 to £1000. Free passages 
and quarters and liberal leave on full salary. Candi- 
dates, aged 25-35, must be Corporate Members of the 
Institution of Civil Engineers or possess an Engineering 
Degree recognised as sroatine. exemption from 
Sections A and B of the A.M.I.C.E. Examination and 
have had general engineering experience. 

M/5290.—ENGINEER REQUIRED by the Govern- 
ment of Nigeria for the Public Works Department 
Temporary Staff), for two tours of 12-24 months each, 
with possible extension elisibility for transfer to 
the permanent and Fixed 
salary ranging from £500 to £840 - year, according to 
qualifications and experience; but a higher salary 
may be reach if transferred to the permanent estab- 
lishment. Free passages and quarters and liberal 
leave on full salary. Candidates, age 23-40, must 
hold a University Degree in Civil Engineering, or 
have passed Sections A and B of the A.M.I.C.E. 
Examination, or the Associateship in Civil Engineer- 
ing of City and Guilds Institute, and have had 
practical experience of engineering work. Experience 
in waterworks investigation and construction would 
be an advantage. 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifications 
and experience, and mentioning this paper, to the 





CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, London, 8.W.1, quoting the reference number 
against the appointment for 


which application is 
made, 295 





Wa Department. 


ADULT po ‘eva DRAUG ree AN 
(Mechanical Engineering) REQUIRED 
Porton. 

Candidates should preferably be under 
45 years of age and have at least two 
years’ Drawing Office Experience, together 
with some Workshop Experience, 

Pay up to 82s. a week, according to qualifications 
and experience. 

Ex- Serviee * candidates given 
things being equal. 

Apply_by “etter to the COMMANDANT, Chemical 
Defence Experimental Station, Porton, near Salisbury, 
Wiltshire, giving full particulars of age, qualifications 
and experience. 4287 





preference, other 





Reauired by H.M. 


Or FICE OF WORKS,.—STRUC- 
TURAL ENGINEERING DRAUGHTS- 
MEN, with experience of Designing and 
Detailing Structures in Reinforced 


rete, 
‘Also DRAUGHTSMEN with previous 
experience for Designing and Detailing Steel-framed 
Buildings and other Structural Steelwork. Salaries 
from £4 to £6 10s., according to qualifications and 
experience.—Apply, giving age, particulars of educa- 
tion, training, and experience, to: THE CH 
ARCHITECT (Ref. G.W. Struct), Room 
Fourth Floor, H.M. Office of Works, Storey’: -gate, 
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\[ettopolitan Water Board. 
4 


eames: zon pean: RESIDENT 


The ieetcepettesii” Water Board invite APPLI CA- 
TIONS for the POSITION of RESIDENT ENGINEER 
on the Construction of a Storage Reservoir having a 
capacity of AS wary t+ oly gallons, in the neigh- 
bourhood of alton, esex 
Candidates must be Corporate ‘Members of the Insti- 
tution of Civil Kngineers and must have had respon- 
sible experience in the design and construction of 
large reservoirs formed by earthen embankments. 
The appointment will be held during the pleasure of 
the Board ; it will be subject to the Board’s Standing 
Orders, Rules and Regulations in force from time to 
time; and will be terminable by three months’ notice 
The salary will 3 


T 

satisfactorily a medical examination by the Board’s 

Chief Medical Officer and to devote the whole of his 

time to the service of the Board. 

Applications should be made on the prescribed 

form, a copy of which may be obtained from the Clerk 

of the Board on receipt of a stamp 

foolscap envelope, and must received not later 

than 10 a.m. on ee 2ist April, 1938. 

Canvassing will be to be a disqualification. 
STRINGER, 


Clerk of the Board: 
Offices of the Board 


4218 





173, Rosebery- -avenue, E.C.1 
April, 1938. 
\ unicipality of Singapore. 
+ SLRATYS SETTLEMEN _ 
DEPARIMEN 
ASSISTANT WATER ENGINEER, 
VERTISEMENT. 

The Municipal Commissioners of Singapore RE- 
QULRE an ASSISTANT ENGINEER for the perma- 
nent staff of their Water Department, the appointment 
malas in the first instance on a three years’ agree- 
m 
‘ceeabtenen should be between 21 and 25 years of 
age and unmarried. Applicants should possess a 
recognised University Degree in Civil Engineering or 
have passed Sections A and B of the Associate 
Membership Examination of the Institution of Civil 
Engineers. They must have served articles or gained 
experience under a qualified engineer, though not 

ily one d in waterworks practice. 
The selected candidate must pass a strict medical 
examination as to his fitness for service in the 
‘Tropics 

Salary. 5400 dollars, 5700 dollars, and 6000 dollars 
per annum respectively for the three years of the 
agreement, and rising thereafter (if service be con- 
tinued) to a maximum of 9600 dollars per annum. 
The exchange value of the dollar is 2s. 4d. sterling, 
at which rate the salary for the first year would 
amount to £630. There is at present no income tax. 

Free 2nd Class passage will be provided. Salary 
= be at half rate during voyage out 

An allowance for transport on duty will be granted. 

Eight months’ leave, with full pay is normally 
granted after four years’ service. Liberal Provident 
Fund. 

Applications, stating whether married or single and 
giving age and birthplace, with details of education, 
training and experience, and referring particularly to 
the qualifications mentioned above, a and ——— 





by copies (not originals) of testimonials, to be lodged 
with y PE E and {AMS, Chartered 
Civil Engineers, 1, Victoria-street, London, 58.W.1, 


Agents to the Commissioners, not later than Friday. 


29th April. 
Further particulars, if desired, can be —- 
from the Agents. 





SITUATIONS OPEN. 





COPIES oF Testrmontats, Nor ORIGINALS, UNLESS 
SPEOUFI 


CALLY REQUESTED. 














INDEX TO ADVERTISEMENTS, 


PAGE 57. 








PUBLIC NOTICES. 





PUBLIC NOTICES. 
W ar Department. 

il ck DRAUGHTSMEN 
REQUIRED. Pay up to £5 5s. a week, 
according to qualifications and experi- 
ence. Minimum age, 23 years. 

Prospects of promotion to higher posts 

governed by merit as vacancies occur. 

Present posts are non-pensionable, but a “suitably 
qualified entrant will be. eligible for | consideration for 
appointment to the should 
vacancies arise. In any case eg og will 
probably last for at least two to three y 

Candidates should possess the Hitcher” “National 
Certificate (Mechanical Engineering) or equivalent 
qualification, and should have had Workshop Experi- 
ence and Drawing-office Experience, preferably in the 
Preparation of Designs and Working Drawings of any 
of the following :— 

Gun Carriages and Mountings. 

Guns and Mechanisms. 

Ammunition Stores, 

Tanks and Armoured Fighting Vehicles. 

Commercial Vehicle Chassis or Trail ers. 

Small Intricate Mech 

Jigs and Tools. 

Applica 
CHIEF 
TORIES (Advt. No. 209), 
8.E.18. 











tion forms obtainable by postcard from 

“SUPERINTENDENT OF ORDNANCE FAC- 

Royal Arsenal, — 
4231 





[Jrban District Council of 


HOYLAKE. 
WATER DEPARTMENT. 
La EW DIESEL ENGINE G pati 

TENDERS are INVITED for the SUPPLY and 
ERECTION of ONE 100-kW ALT ERNATOR. driven 
by Medium Speed, Solid Injection Type OIL ENGINE, 
full details of Aon may be obtained by written appli- 
cation to the Water Engineer, Town Hall, Hoylake. 

Tenders, enclosed in plain sealed envelopes bearing 
no name or mark indicating the sender, and endorséd 
** Tender for Soueetes, ** must be delivered to me not 
later than 31st May, 

The Council do fh bind themselves to accept the 


lowest or any Tender. 
THOS. REDFERN, 
Clerk of the Couneil, 
14th April, 1938. 4292 


TO ADVERTISERS UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION. 

For the benefit of applicants, the Proprietors are 
prepared to insert brief notices that vacancies are 
filled, upon receipt of notifications from the Adver- 
tisers. These notices (limited to one line) will be free 
vf charge, and co-operation is asked for. 








ENGINEERING 
EXHIBITION 


GREYFRIARS HALL, 
CARDIFF 


16th November to 
26th November, 1938 


THE SEVENTEENTH ANNUAL ENGINEERING 
EXHIBITION (under the auspices of The South Wales 
Institute of Engineers) will be held in 


GREYFRIARS HALL, CARDIFF, 
opening on 
WEDNESDAY, 16th NOVEMBER, 
and closing on 
SATURDAY, 26th NOVEMBER, 1938 
APPLICATIONS FOR SPACE ARE INVITED 





Copies of Ground Plan, Application for Space Form and 
tall particulars regarding the Exhibition may be 
obtained on application to: $ 
MARTIN PRICE, Secretary, 
THE SOUTH Wal. ES INSTITUTE 
ba GINE 


4082 ARK PLACE, CARDIFF. 





ornwall County Council. 
TORPOINT FERRY 
TENDERS are INVITED for the SUPPLY of TWO 
SETS of MAIN CHAINS required for delivery to this 
ferry in December, 1938, and May, 1939, respectively. 
Specifications and’ forms of Tender may be obtained 
from the undersign 
Tenders, in envelopes endorsed ‘‘ Torpoint Ferry— 
Tender for Chains,’’ but not indicating the sender, 
should be oe te oe the undersigned not later than 
Monday, the 2nd May, 1938. 
Council does pts bind itself to accept the lowest 


or any Tender. 

T. A. H. SHEERS, 
Clerk of the County Council. 
County Hall, 


ANTED, ASSISTANT to CHIEF ENGINEER of 
W undertaking comprising Iron and Steel Works, 
Colliery, Coke Oven Plants, &c. Applicant must be 
first-class engineer, experienced in above classes of 
work, and should have held positions of responsibility. 

Address, giving full particulars of training, expe- 
rience, age, and salary required, to 4279, The ane 
Office, and marked ‘‘ Secretary.’ 79 A 





ANTED, Capable and Energetic ASSISTANT 
ENGINEER, suitable for Heavy Construction 

work in Devon. — Reply, by letter, stating experience, 
age, salary required, to A. WADDINGTON and SON, 
Ltd., North Circular-road, Stonebridge Park, —. 





N.W.10. 08 A 
ANTED, Experienced ENGINEER, to Take 
Charge of Steam Generation, Water, Gas, and 


Hydraulic Supply, also Furnace Control of a Large 

Steel Plant in  Wales.—Address, stating full 

———— and references, also salary eee — 
he Engineer Office. 





SITUATIONS OPEN (continued) 
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SITUATIONS WANTED, Page 2. 
AUCTIONS, Page 58. 


BUSINESSES and PREMISES 
(For Sale, &c.), Page 58. 


FOR SALE, Page 58. 
MACHINERY, &c., WANTED, Page 58. 
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Annual Subscription Rates 
(including postal charges). 


Le prix de l’abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
d’origine au cours du change au moment de la 
commande. 

Die Bezugsgebiihren sind zahlbar in Pfund- 
sterling oder in der Landesw&éhrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 


Ser4n aceptados los abonos en moneda 
esterlina o su equivalente calculado en la 
moneda del pais de origen al cambio efectivo 

la fecha de ponérse el pedido. 


BRITISH ISLES £3 

CANADA... ... £3 3 OQ Thick Paper Ed. 
= 18 6 Thin Foner r Ed. 

ABROAD 7 6 Thick Paper Ed 


(except Canada) $3 3 0 Thin Paper Ed. 
AFRICA ... Genel Bots hqupes. All Branches. 
CarPg Town: m. Dawson and 
ns, Ltd., 29-31, Long-street 
(Box 489) 

BUENOS AIRES: 
Store, 576, C 
Gordon and Gotch (A’sia), Ltd. 

All Branches 
MELBOURNE : Robertson 
Mullens Elizabeth-street 
BRUXELLES: E. oe, 1864 


——— 
wooeane it Sate Smith a a Son, 
*e-80, 80, Bue du Marché-aux- 


ARGENTINE ... are Book 


AUSTRALIA .. 
and 


BELGIUM 


CANADA ... American News Company, Ltd. All 
Branches 


MONTREAL: Benjamin News Com- 

pany, 973, St. Antoine-street 

ToRONTO: Wm. Dawson Subscrip- 
tion Service, Ltd., 70, King-street 


TORONTO Gordon and_ Gotch, 
Ltd., 253, Queen-street West 

COLOMBO: Wijayartna and Co. 

Hore Kone: Kelly and Walsh, 


SHaNGnat: Kelly and Walsh, Ltd. 
Teknisk Presse Bureau, Our?gade 

34, Copenhagen 
BGYPT ... ... Ompe: a gee — 
ay » 9, Charei 


daieetiedin: Akademiska Bok- 
handeln, Alexandersgatan, 7 
— Boyveau -_ Chevillet, Rue 
de la Banque 
Po, ‘ librarie , ae 
ARIS Brentano’s, 37, Av. de 
Pakis: D 92, Rue Bonaparte 
Paris: W. H. Smith and Son, 248, 
Rue.de Rivoli 
BERLIN, N.W.7: Buchhandlung 
Der Technik, owe. Hentschel, 
N.W.40: — Hubert 
Kk. W. Hiersemann, 
29 


CEYLON 
CHINA 


DENMARK 


FINLAND 
FRANCE ... 


GERMANY 


HOLLAND... AMSTERD. Arm. S. Weyl 
3 


BoMBaY : Thacker and Co., “of 
CaLcurra : Thacker, Spink and Co. 
MILAN : Ulrico Hoepli 

Roms: Maglioni and Strini, 307, 


TBO 
Roms: Fratelli Corso 
Umberto 1, 174 
RomgE: Fratelli Bocca 


INDIA 
ITALY 


Treves, 


Branches at Naples and Rome 
Maruzen Co. All Branches 
AUCKLAND : Whitcombe and 

Tombs, Ltd. 

Gordon & Gotch (A’sia), Ltd., Wel- 

l m, Auckland, and Christ- 


church 
Napier: J. Wilson Craig and Co. 
LENINGRAD : eshdunarodnaja 
Kniga, Prospect Volodarsky, 53A 
Moscow : Kaunetski Most 18 


STRAITS SKTTLEMENTS—Srveapore: Kelly and 
Walsh, Ltd. 


JAPAN... 
NEW ZEALAN D 


RUSSIA 


STOCKHOLM: A/B We 


STOCKHOLM: A/B C. E. 
Kungl., Hofbokhandel, 


SWEDEN 


SWITZERLAND ZoupRicH: Rosa Leibowicz, 4, 
Ankerstr. 


UNITED STATES International News Co., 131, 
OF AMERICA Varick-street, New York, N.Y., 
and all Branches 


Entered as second-class matter at the Post 
Office, New York, N.Y., December 12th, 
1896, under the Act of March 3rd, 1879 
(Section 397, P.L. & R.). 
*,* READING CASES, yo 
* ENGINEER, cloth sides a 
supplied at 4s. 9s. each, “5. 3d 


hold copies of THE 
nd eather backs, can now be 
. post free. 





‘*THE METALLURGIST.”’ 


This Su ore which deals with the Science and 
Practice 0: both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next due, April 29th. 


ADVERTISEMENTS. 
The charges for Classified Advertisements is 1/- per 


line up to one inch—minimum charge 4/-; those occu i 
ing one inch or more at eee & /- perineh. O 
must be accompanied by a remittance. The rates for 


e 
custeget Ravestiooments will be forwarded on applica- 
Classified Adv inserted 


ments cannot be 
a delivered before TWO o’clock on Wednesday 
afternoon. 


etters relating to the Advertisement and the Publishing 
lepartment 0, the Paper ave 0 bo addrenel 2 te 
Publis: other letters are to be addressed to the 

Editor of THE ENGINBER. 


THE ENGINEER DIRECTORY. 


This Directory, eS is P-gp in interests 
of advertisers in THE vty om re 
free of charge on w E te the Pu 


$8, Eesex-street, Strand, London, W.C.2. 


71 Address, ‘ Ni Estrand, 
**: “Tendes.”” , Pd Couteal €b08 (10 lines), 





SITUATIONS OPEN. . 


SITUATIONS OPEN. 


SITUATIONS WANTED. 





ANTED, for Large Shipbuilding o Obginesring 
Firm, a competent ASSISTANT ENGINE COST 
ESTIMATOR, with good general bd obo in Steam 


and Diesel ‘Engines.— Address, stating experience, 
remuneration expected, and when free, wg The 
21a 


Engineer O 








JANTED, First-class MECHANICAL ENGINEER, 
with Structural Experience, for Mafntenance 
Engineer in large industrial plant in South London.— 
Address, giving salary, age, experience, &c., 4301, 
The Engineer Office. 4301 A 


Wa gze. MACHINE SHOP MANAGER for Large 





Ironfounders in -India producing general cast- 
ings and pipes and specials. Applicants must be good 
organisers with an up-to-date knowledge of modern 
machine shop practice, and be competent to take com- 
plete control. Age about 35 years or under, 5 years’ 
agreement, © salary and pr t Tee 
unfurnished quarters and medical attention, provident 
fund and home leave on re-engagement.—Apply by 
letter, stating age and whether married or single, to 

* MACHINE,” c/o Wm. Abbott, Ltd., 32, — a 
London, E.C.3. 








ANTED, for India, CARRIAGE and WAGON 
ESTIMATOR, for Large Firm of Rolling Stock 
Builders. Applicants must have held a similar post 
and be of good general and technical education. 
Single men, about 25-30 years of age, with Drawing 
Office Experience preferred. Salary approximately 
£45 per month, five-year agreement, provident fund, 


free passages, and home leave on re-engagement.— 
Apply, by letter, stating age and whether married or 
single, to ‘*‘ AXLEBOX,"’ c/o Abbotts, Pastehee. 
London, E.C.3. 4148 4 





‘ a” Y 7. 
GENERAL MANAGER. 
LARGE and Well-known ENGINEERING COM- 
Z BINE REQUIRES a GENERAL MANAGER. 
Modern ideas on all senaniiien problems essential. 
As the post is one calling for considerable experience, 
no consideration will be given to applicants who have 
not held responsible positions of high executive rank. 
—Address, 4278, The Engineer Office. 4278 A 





PPLICATIONS are INVITED for the Following 
B . POSTS, which are vacant in the Engine Develop- 
oant Drawing Office of the Bristol Aeroplane Co., 


td.:— 
. (1) SENIOR DRAUGHTSMEN. Applicants should 
have extensive Drawing Office Experience, preferably 
on Internal Combustion Engines, and ‘Technical 
Training at least up to National Certificate Standard. 
(2) An INSTALLATION DRAUGHTSMAN, who 
— be a — — Senior Draughtsman, with 
ual experie: . Aero-engine Installation. 
“o) DETAILING. DRAUGHTSMEN. Applicants 
should be quick, neat, and — with bo 





Practical and Drawing Office Experience. 

Applicants must be of British Nationality, and 
— state age, experience, and salary expected 

Apply, DEPT. O.H., The Bristol Aeroplane Co., 
Ltd, Filton House, Bristol. 4160 a 
ROLLING MILL MANAGER 

PPLICATIONS INVITED fer POSITION of 
£ ROLLING ILL MANAGER of IRON and 
STEEL W ORKS in East Midlands. 

Present production between 5000 6000 tons 


and 
weekly of Blooms, Slabs, Billets, and Sheet Bar. 

Applicants must have had sound practical experi- 
ence and be capable of Taking Absolute Control of 
Mill and Banks under present Production, and be 
able to Develop Mill Range to include the Rolling of 
Large Rounds and Sections. 

Salary to be a matter for discussion and could be 
based partly on results. 

Applicants must detail fully experience and state 
present position. 

Applications will be treated in strictest confidence, 
and should be addressed to GENERAL MANAGER, 
4307, The Engineer Office, and envelope marked 
** Rolling Mill Manager.”’ £307 A 





Aout Com ENGINEERS REQUIRED by Large 
Oil a for service in Far East and else- 
where. Age 22 to 28, unmarried. University Degree 
or equivalent qualification and some practical experi- 
ence in Mechanical Engineering Works essential. 
Salary from £450 per annum. par | ey Box ‘‘T.Z.M.,’’ 
c/o 95, Bishopsgate, London, E.C. 8877 A 





SSISTANT MANAGER for Marine Engineering 
Works to Take Charge of Machine and Fitting 
Shops. Experience required in Turbine Machinery, 
in Modern Light and Heavy Machine Tools, and in 
Operating Piecework and Progress Systems.—Write, 
giving full particulars, age, and salary required, to 
‘ F.B.,’’ c/o Street’s, 6, Gracechurch- —_ a 
A 





AREERS FOR YOUNG MEN.—A Large ENGI- 
NEERING COMPANY has a VACANCY for a 
PREMIUM PUPIL. Exceptional opportunity for an 
intelligent youth to obtain excellent training in Works 
and Drawing-offices.—Address, 1004, The Engineer 
Oifice. 1004 A 





HIEF INSPECTOR REQUIRED for Aero Factory 
in the Midlands employing 150 Inspectors ; must 
have thorough knowledge of A.I.D. procedure and 
holding similar position ; good disciplinarian. State 
age, experience, and salary required, &c.—Address, 
4214, The Engineer Office. 4214 4 





Cz ENGINEERING ASSISTANTS are RE- 
QUIRED in a Railway Engineer's Office in 
London, where the opportunities for acquiring experi- 
ence are considerable. Applications are invited from 
men with a University Honours Degree, or with 
sound theoretical knowledge and practical training, 
preferably in Steelwork partly. A salary of £6 per 
week or more will be paid to suitable men. It must 
be understood that in the first case the appointments 
would be temporary. 

Full particulars of age, training, 
should be given, with references. 

Address, 4305, The Engineer Office. 


and experience 


4305 A 





ACCOUNTANT ASSISTANT WANTED for 
Department of Engineering Company in 
Midiands. Experience of Punched Card Systems an 
advantage.—Address, stating age, qualifications, 
experience, and salary required, 4283, The Engineer 
Office. 4283 A 


YOST 
Costs 


TOOLS. — ASSISTANT WORKS 
GER REQUIRED for Works manufac- 
turing complete range of Tools and Rock Drills. Give 
full details previous experience and state ar. 
Address, 4209, The Engineer Office. 4209 


penne 





AILWAY TRACK Ara ANOS FIRM REQUIRES 
experienced INSPECTOR, to include Works 
Inspection certain Appliances “manufactured London 
area in his other work. Duties not considerable, but 
requiring experience of inspection of like nature. 
Adavenn. 4224, The Engineer Office. 4224 4 





EQUIRED IMMEDIATELY, SEVERAL SENIOR 
DRAUGHTSMEN, with Aircraft. or Mechanical 
Engineering experience. Good salary to right men.— 
Apply in writing, stating particulars « 
age, and salary required, to the CHIEF EN' 
DEPARTMENT, The Fairey Aviation Co., 
Hayes, Middlesex. 4303 4 





G#N0R PIPE WORK DRAUGHTSMEN RE- 
UIRED, also DRAUGHTSMAN with expe- 
rience in Heater Construction, capable of working with 
minimum supervision. 
Pear A stating age, qzperionse. and salary re 
to AITON and CO., Ltd., Derby. 4297 





YENIOR STEELWORK ASSISTANTS REQUIRED 


for Civil Engineer’s Office in London. Know- 
ledge of Bridge and Structural Steelwork Design. 
State age, experience, and salary required,—Address, 


4310, The Engineer Office. 4310 A 





TRUCTURAL DRAUGHTSMAN REQUIRED, to 
commence early May, for large Midlands Firm of 
Constructional Engineers, Bridge Builders and Lron- 
founders. Full details, giving age, experience, salary 
required.—Address, 4302, The Engineer ay 
4302 A 


HE BRISTOL AEROPLANE COMPANY _ has 
VACANCIES for ENGINE STRESS CALCU- 
TORS. or equivalent qualification highly 
desirable.—Applications, stating pane, - 
rr ”* ‘the 





age, 


NGLISH SALES ENGINEER, Resident in Ney 
York City eight years and nada five years, 
terested in salary and commission opportunity: 
Capable. 
The Engi 
P1211 4 


in 
Power plant or construction engineering. 
Sruawngeeny. personable.—Address, P1211, 
neer Office 





NGINEER (31), with Wide General Experie she, 
pumps, turbines, meters, Diesel engines (jj 
types), electrical and motor engineering, drawing. 


office experience, installation, reconstruction ani 
eaatien 


; certificates Heriot Wat; 
College, Edinburgh; at “present with large Povttiah 
firm, DESIRES POST as CHIEF ENGINEE 
similar position. Highest credentials. AS 
P 


P1219, The Engineer Office. 1219 z 








Motor, Hydraulic, Maintenanc. 
nnis ros., Britannia, 
engines, pumps, cap 
water pipes, large and 


JITTER, Loco., 
and General; L.M.8., 
Sissons, Gloucester; boilers, 
stans, cranes, &c., steam and 
small work. Used to working to one-thousandths 
Address, P1218, The Engineer Office. P1218 1: 





F the Man You are Seeking is Not Amongst thos: 
Advertising in this Column, a Small Announce 
ment in the “* Situations Open ’’ Column will Quick! 
and Economically Produce the Right Selection of 
Applicants, at the same Sane piinnating Waste of 


Effort, Waste of Time, and of Opportunity 
The nenee is Four Lines or under 4s8.; each Additional 
Line. Numbers, 6d. extra, which includes 





Box 

pn ‘of all replies. 
N INING ENGINEER, Fully Qualified, 15 Years’ 

experience all branches alluvial tin mining i: 
Malaya and Nigeria. OFFERS his SERVICES as 
TECHNICAL ADVISER or is WILLING to ACCEP? 
RESPONSIBLE POST on onepeny’ 8S property. 
Address P1197, The Engineer Office. P1197 





;ORWEGIAN CIVIL ENGINEER, o~ —pbeasive 
European and South erican perience 

railways and port works, DESIRES EMPLOYMENT 
ABROAD. and 


Healthy 
Speaks English, 





RO. 
area trustworthy. Unmarried. 








Py Anrep. PRAUOREEMAR, Accustomed to Light 
1 Structures. Must be able to make own 
calculations and designs for details. —Address, stating 
age, particulars of experience, and salary required, 
4274, The Engineer Office. 4274 A 





JANTED, MECHANICAL DRAUGHTSMAN, with 

Gen eral Engineering Experience ; —— > of 
A Tra vantageous. 
pons a wages required.—Address, 4204, 
neer Office. 





Sta: 
The Engi: 
4204 a 





RAUGHTSMEN WANTED, Experienced, Accus- 
ucing Gears, Worm, 
&c.—State age, and experience, to 


Moss. GEAR CO., Ltd., tyburn, Birmingham, a 
A 





RAUGHTSMAN, for South London, REQUIRED, 
experienced in Heavy Presses and with Shop 
Practice preferred, capable of checking drawings.— 
ddress, stating experience, salary required, &c., 
4277, The Engineer Office. 4277 A 





RAUGHTSMAN REQUIRED for Sheffield Steel 
Wor! Applicants should have a good general 

and technical education, with at least four years’ 
workshop experience with a reputable firm of Engi- 
neers or Steel Makers. Ability to design and prepare 
schemes for New Buildings, Metallurgical Furnaces, and 
Steel Works Plant is essential. Experience on Steam 
Engine and Boiler Testing will be an advantage. 
Good permanent position for right man. State full 
details, ae education, experience, previous appoint- 





ments, and salary required.—Address, 4270, = ~—_ 
neer Office. 
RAUGHTSMEN, Experienced, REQUIRED in 


London Area for Preparation of Railway Track, 
Cross Section, and Clearance Diagrams. Duration of 
work about two years.—Applications, stating experi- 
ence and salary Fs mee to BRITISH LNSULATED 


CABLES, Ltd., Cody-road, . COmuliad Town, London, 
E.16. 4309 A 





AUGHTSMEN, Experienced in Diesel Railcar 
Design, REQUIRED.—Apply to the VULCAN 
FOUNDRY, Ltd., Newton-le-Willows, Lancashire, 


giving particulars of experience, and wages a. 
71213 A 





RAUGHTSMAN REQUIRED, London District, 

familiar with Large Boiler Auxiliaries. State 

age, ee and salary required. —Address, 4272, 
The Engineer O 272 a 








salary required, should be addressed to ** O. 
h, and Portuguese.—Address, 4142, 

Bristol — Company, Ltd., Engine” Devt. The aetnaee Office. “44a “s 

HE Post You are Seeking May Not be Advertised in ENTS. 

this Column, but do not Lose the Opportunity of PAT 

Bringing bg ad —— before all those who 

would ted could employ you. An INGS PATENT AGENCY, Ltd., (B. T. KING 
Advertisement in the ‘* aesituations Wanted *’ Column Patent Ages. Advice, Handbook, and Con 
wo! seen by all Leading Engineering Concerns | sultations free.—146a, ro, Victoria-street, London, 
for a cost of Four Lines 4s.; 1s. for each Additional] E.C.4. ’Phone, City 616 2182 4 
Line. There is no better way of covering so large a 
field for such a small charge. 

PATENT AND LICENCE 


EXPLOITATION. 
LD-ESTABLISHED FIRM, with Good Con- 
nections, DESIRES to DEAL with TECH- 
NICAL CHEMICAL INVENTIONS for 
Germany, Poland, Czechoslovakia, and Hungary 
on licence b; 


asis. 
Address, 4296. The Engineer Office. 4296 





HE PROPRIETORS of PATENT No. 424,049, 
relating to ‘‘ Centrifugal Pump for Domestic and 
like Hot Water Installations,"’ have worked ipoae 
invention in Sweden with full commercial success a 
now DESIRE to go nh >. — ENCE ye LICENCES 
under their British p: mable terms for the 
purpose of having the NY EN TION EXPL OITED and 
fully developed in the United Kingdon 
Enquiries to be addressed to CRUIKSHANK and 
FAIRWEATHER, 65-66, Chancery-lane, London, 
W.C.2. 4267 H 
558, for te relating to Under- 


TS 

carriages for Rail Vehicles,” DESIRE to ENTER into 
ARRANGEMENTS by way a LICENCE and _ other- 
4 on reasonable terms for the purpose of EXPLOIT- 
G the invention and ensuring its full development 
and practical working in this country.—All com- 

munications should addressed to H. D. FITZ- 
PATRICK and CO., 49, London, 
W.C.2, and 94, Hope- ‘street, 4281 8 


For continuation of Small Advertise- 
ments see page 58. 





oe ay of BRITISH PATENT No 


Chancery-lane, 
Glasgow. 











GREY IRON CASTINGS 


Repetition Castings a Speciality 


EXCEPTIONAL QUALITY @ PROMPT DELIVERY 
GOOD MACHINABILITY @ KEEN PRICES 


WILLEY & CO., LTD. 


ENGINEERS - EXETER 














Dan THE ENGLISH ELECTRIC 

JOMPANY invite APPLICATIONS from MEN 
experienced in the Design and Lay-out of all Types of 
Switehgear.— Applicants, stating age, qualifications, 
experience, present employer, and salary expected, 
should write in the first instance JH LER 
DRAUGHTSMAN, Switchgear Dept., English 
Electric Co., Ltd., Stafford. 4286 A 


The 





L* .l. METALS, LIMITED, Birm ngham, Have a 

Se for a DRAUGHTSMAN with first- 

experi: the Complete Construction of 

a Buildings and good technical yest of 
x... Fo ngennn Steel Work. Age 30-35.— 

xperience, and salary required, to 

8T. wim OFFICER, Ted. Metals, Ltd., Witton, Bir- 
mingham, 6 4285 A 





Age 


“Exceptional 
£450 per 


TRUCTURAL cr Seige sea 

design experience 

well-known Structura 1 oy 

ee promotion to suitable applicant. 
increases, 


23/27 ; 
office of 








REQUIRED.—M ge ( a 
TAINERS, Ltd., Canal Bridge Ell 
mere Port (near Chester), REQUIRE a “NUMBER “ot 
skilled DIE MAKERS having power press die expe- 
rience. Applicants, who must be first-class men, 
when writing, should state age, experience, and wage 
required. 4299 Aa 


C.I 
L. DUCTS), LIMITED, Bellingham, Co. Durham, 
invite APPLICATIONS for mg tis, —— may 
occur for CIVIL, STRUCTURAL, ELECTRICAL, and 
MECHANICAL DESIGNER DRAUGHTSMEN 
Applicants should have had sound experience and 
possess first-class technical ability. Good salaries will 
paid to men with suitable qualifieations. 
Applications should be addressed to the CHIEF 
ENGLNEER, stating age, full particulars of training 
and experience, and salary expected. 4298 A 


IE MAKERS 





(FERTILIZER AND SYNTHETIC PRO- 





N ECHANICAL DESIGNER, Used to Constructive 
J thinking, for original development ~—_ on 
small apparatus.—Apply by letter to E. K. COLE, 
Ltd., Southend-on-Sea, Essex. 4273 A 





MGA FITTER and ENGINEER- ~Y CHARGE 
ED by a Water Undertakin 
Candidate must be thoroughly capertensed: in the 
Runpiug of Pumping Machinery and Carrying Out 
Repairs, and have a ¢ practical knowledge of 
Internal Combustion Engines. 

e successful applicant vill be required to p: 
medical Sea and be accepted for Fldelity 
Guaran’ Residence will be provided at the 
Waterworks. 

‘Applications should be made in writing not later 
than the 25th instant, stating age, salary 1 she 
and full particulars, with two recent references, 


ECRE 
Mid Southern Utility Company, 
Victoria-road, 


4306 A Aldershot. 


, &c. Apply only if keen 


annum with ann’ 
on the job. address, 4234," The Engineer bog 
2 A 





OOL ROOM FOREMAN REQUIRED ia, —— 

Works near London, hy acturing Precision 

——— and Parts. About 1000 omen dg Per- 

rogressive position. sae Po man. PM 

those "teaiitor liar with Modern Tool Room Methods need 

apply. State expereaee. age, and salary —Address, 
4168, The Engineer Office. 4168 a 





SITUATIONS WANTED. 





PRESS-TOOLS 


JIG BORING 
Accurate Jigs, Fixtures, Moulds, 
Gauges and Special Machinery. 


SMALL PRECISION pea jon 
SUB-ASSEMBLIES AND COMPONENTS. 


SMALL ACCURATE. 
STAMPINGS of all descriptions. 


30 years’ successful experience with 
difficult problems. Prompt Deliveries. 


E. BROWN, 17;, HIGH sr. 


WIMBLEDON, LONDON, S.W.19. 
"Phone : Wimbledon 5428 


M°LAREN 


LIGHT WEIGHT HIGH SPEED 


DIESEL OIL ENGINES 


FOR EVERY PURPOSE. - 






































J. & H. McLAREN, LTD., LEEDS, 10. 











DVERTISING MANAGER.—A _ Highly Experi- 
enced ADVERTISING EXPERT, who is also a 
trained engineer, OFFERS his SERVICES to an 
Engineering Firm.—Address, P1215, The Engineer 
Office. 215 B 





pine SECRETARY, Shorthand zrpiet, 10 
rs’ engineering ee SEEK Ft 
ENGAGEMENT peeds 120/70. Age 26, ou: - 


39, Medway- drive, Perivale, Greenford, Middx. 
P1216 B&B 





——_ with Prospects paren. by Engineer (33), 





B.A. (Cantab.), Hons., works tra: ining, drawing- 
office, factory and plant lay-out. 
Four years’ experien nee re management, control 


labour, responsible for big reductions in oe 
costs. Experience at home and road. 
Languages, French, Malay and Arabic, a little Spanish 
and German,—Address, P1214, The Engi — = 





na Spear ENGINEER, A. MLC. E., Age 34, 
C*% ublic works ex + home and 
pa 5 SEE 





IGAGEMENT. Ad pony 1 WE Le 
The Engineer Office. P1217 


PD 






DOSSILPARK . GLASGOW. 


See lilustrated Advertisement 
next week. 


om MURR 
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A Seven-Day Journal. 


Railway Amenities. 


On Monday last Sir Harold Hartley read a paper 
before the Institute of Transport on Amenities of 
Railway Passenger Travel. It was divided into five 
sections, dealing respectively with Elimination of 
Vibration and Irregular Motion, Reduction of the 
Noise Level, Heating and Ventilation, Lighting, and 
the Aistheties and General Amenities of Trains. In 
the first section considerable attention was paid to 
the coning of wheel treads and to rail joints. Rail- 
way wheels are coned for two reasons, partly for the 
centering effect secured, and partly to reduce in some 
measure the slip of the wheels when rounding a curve. 
But it has the disadvantage that it causes sideways 
oscillation, and railways in Europe and America are 
now testing the possibility of using cylindrical treads. 
Professor C. E. Inglis and Dr. R. D. Davies are study- 
ing the question scientifically, and in a paper which 
they are to present shortly to the Institution of Civil 
Engineers it will be shown that, according to their 
theory, ‘“‘ cylindrical tyres should give complete 
immunity from lateral oscillations and ‘ bogie- 
hunting.’ ’’ The bogie of the “ Coronation Scot ” of 
the L.M.S. was fitted for trial purposes with unconed 
wheels, but excessive flange wear resulted, and slight 
coning, 1 in 100, has been adopted. The jointing of 
rails, which gives rise to noise and causes wear, is 
also being examined scientifically by Professor Inglis, 
and his observations will be published before long. 
“It is hoped,” said Sir Harold, “that, taken in 
conjunction with the corresponding experimental 
research, it will bring more clearly into prominence 
the really important factors which should be taken 
into account in the design and maintenance of railway 
track.” Sir Harold concluded: ‘“‘I have tried to 
show how many of the problems that affect the com- 
fort of the passengers are susceptible of scientific 
analysis, and how the earlier methods of trial and 
error treatment can now be replaced by methods of 
investigation in which the different variables can be 
isolated and measured, so that the method of trial 
and error—which is costly and usually inconclusive— 
can be avoided.’ We propose to give considerable 
extracts from the paper in our next number. 


British Oil Supplies. 


IN the course of a speech made in the House of 
Lords on Wednesday of last week, April 6th, Lord 
Allwyn drew attention to the report of the Falmouth 
Committee, and asked the Government what steps it 
contemplated taking to implement the findings of 
that Committee. He spoke of the country’s depend- 
ence upon foreign oil, and the disturbed position, both 
in Mexico and Roumania. He advocated the further 
production and protection of home-produced spirit 
and fuel oils, and the encouragement of producer gas 
for road and other forms of transport. The dual 
firing of ships was also referred to. In replying to 
the debate which followed, Earl De La Warr expressed 
his agreement with the importance of the questions 
raised. As to dual-fired ships, they would, he said, 
require twice as many ratings as oil-burning ships, 
and the weight of the armaments would have to be 
correspondingly reduced. He was not in a position 
to express any view as to whether the Government 
would adopt the recommendation of the Falmouth 
Committee with regard to a preference for home- 
produced fuel. As regards producer gas, the Govern- 
ment was taking action. There was a number of 
things it was doing and a number of methods was 
being examined, about which he preferred not to be 
asked for details. At present there was in operation 
relief taxation on vehicles using producer gas. 
Summing up, he said that the national position with 
regard to oil was much better than it was two months 
ago. The question of tankers and their protection 
had been considered. Home service stocks had gone 
up and the Government had been giving attention, 
in conjunction with oil companies, to the question of 
protection of civil stocks. The question of rationing 
in time of war had been given a great deal of considera- 
tion. On all those questions considerable progress 
had been made. 


Engineers and Rearmament. 


WE are given to understand that at the meeting 
of the Executive Council of the Amalgamated Engi- 
neering Union, held on Monday last, only domestic 
business was discussed, and the invitation of the 
engineering employers to meet in order to discuss the 
speeding up of the armament programme was not 
dealt with, nor the proposal to meet jointly with 
the Confederation of the Engineering and Ship- 
building Unions in order that a common policy might 
be arranged, decided. The original date of Thursday, 
suggested by the employers, was considered by the 
Council to be unsuitable, and it appears that these 
matters must now remain over until after Easter. 
On Wednesday, April 13th, Sir Thomas Inskip, the 
Minister for Co-ordination of Defence, addressed a 
meeting of the Consultative Committee of the Build- 





ing Industry, which, we may recall, was set up about 
two years ago, and consists of representatives of the 
building trade employers, the trade unions, and 
Government officials. The building industry is 
closely connected with the rearmament programme 
on account of the large amount of building work which 
is being carried out in the construction of the new 
arms factories and the expansion of the R.A.F. 


The F.B.I. Annual Meeting. 


THE annual meeting of the Federation of British 
Industries took place in London on Wednesday. 
April 6th, at the offices of the Federation, when Mr. 
Peter Bennett was elected President of the Federa- 
tion for the coming year, in succession to Lord Hirst. 
Following the usual practice, Lord Hirst addressed 
the members, passing in review some of the events 
during his term of office, and making comments on the 
industrial situation. He stressed the importance of 
export trade, the need for personal contacts with over- 
seas countries, and spoke on the future prospect of 
industry. He expressed the opinion that there was 
no immediate war danger and that no slump need 
be anticipated. Referring to the effect of the arma- 
ment programme, he stated that he did not believe 
that rearmament would finish in five years. Once 
we had made up our mind to keep abreast of the times, 
we must continue to rearm, and to keep our armaments 
up to date as long as other nations did so, though the 
annual expenditure might be capable of considerable 
reduction. Our rearmament would only stop if 
other nations agreed to disarm, and that in its turn 
would bring compensating advantages of inestimable 
value. Lord Hirst further pointed out that the present 
armament programme of £1,500,000,000, distributed 
over five years, meant £300,000,000 a year, which 
represented, roughly speaking, only 8 per cent. of 
our total production. According to official statistics, 
we produced in 1935 £3,500,000,000 of goods and 
£300,000,000 was not, he thought, a sufficient factor 
to create a dangerous hold-up. Moreover, not all of 
that £300,000,000 or any additions which might be 
made to it represented orders for industry. A con- 
siderable amount of it would be spent on extra 
personnel for a variety of purposes, and their training, 
and a large amount of it, while we had Protection, 
meant only an internal redistribution of capital. 
The actual effect on industry as a whole of the arma- 
ment orders was more moderate than at first sight 
would seem to be the case. Lord Hirst admitted that 
should the rearmament programme be slowed down 
considerably and abruptly, then certain industries 
might encounter difficulties, but he did not consider 
that those difficulties would either be so grave or so 
extensive as to imperil the general fabric of our 
industrial production. 


The Thames Conservancy Board. 


At the annual meeting of the Thames Conservancy 
Board, which was held in London on Monday, April 
llth, Captain Jocelyn Bray, the representative of the 
Ministry of Agriculture and Fisheries, was elected 
Chairman of the Board, in succession to Mr. J. D. 
Gilbert. Major W. R. D. Mackenzie was elected to 
succeed Captain Bray as Vice-Chairman. Captain 
Bray said that there was a large amount of work 
ahead, and although the Board’s scheme under the 
Land Drainage Act was nearly completed, a four or 
five years’ programme would have to be arranged. 
Reporting on the natural flow of the river Thames, 
he stated that during the past month the flow was 
only 1000 million gallons per day, which compared 
with a standard average for the month of March of 
2083 million gallons. On Monday the flow was 
600 million gallons, which figure compared with the 
standard daily rate for April of 1404 million gallons. 
The rainfall during the month of March was, in the 
Thames catchment area, only 1-05in., a figure only 
one-quarter of the normal. Only once previously in 
the Conservators’ records over a period of fifty-six 
years had the figure been so low, and that was in the 
year 1929, when it was 0-78in. For the six months 
ended in March the total rainfall was 12-llin. or 
3-30in. below the normal. In these circumstances, the 
flow of the river, Captain Bray said, had been well 
maintained, and up to the present there had been no 
marked fall in the flow of the various tributary 
streams. In proposing the election of Captain Bray, 
tributes to the past services of Mr. J. D. Gilbert were 
paid by Sir Alfred Baker and Sir Walter Halsey. 


Metropolitan Line Improvements. 


On Monday, April 11th, an inspection was made of 


the new works on the Metropolitan line and the 
Bakerloo line extension to Stanmore, which, including 
the electrification to Amersham and Chesham, will 
cost roundly £8,000,000. In order to provide plat- 
form interchange at Finchley-road Station between 
Metropolitan and Tube trains it has been necessary to 
design and construct the two new tubes so that they 
lie between the existing Metropolitan tracks, and a 





new “up” Metropolitan tunnel has been built to 
allow the two tube tunnels to rise to the surface. 
The down tube tunnel will be diverted through the 
abandoned “up’’ Metropolitan tunnel until it reaches 
the required level at Finchley-road Station. In June, 
1938, there will be a diversion of trains from the old 
to the newly constructed tunnel, without interruption 
of traffic. At Baker-street the work, which is of 
unusual interest, is the construction of the step- 
plate junctions to connect the existing Bakerloo 
tunnels with the new tube tunnels. This work com- 
prises a series of enveloping tunnels varying in dia- 
meter from 27ft. to 14ft. Tunnels, ranging in 
diameter from 27ft. to 19ft., are being constructed 
round the running tunnels while trains are running. 
but the smaller sizes of tunnel, from 19ft. down to 
14ft., can be built only between 1 a.m. and 5 a.m. 
when there is no traffic. The civil engineering works 
are being carried out to the designs and under the 
supervision of Sir Harley H. Dalrymple Hay, M. Inst. 
C.E., and Mr. William T. Halerow, M. Inst. C.E., 
consulting engineers to London Transport. The 
resident engineer is Mr. D. F. C. Fitzgerald. The con- 
tractors for the tunnelling works are Chas. Brand 
and Sons, Ltd., of Charles-street, Westminster, and 
John Mowlem and Co., Ltd., of 91, Ebury Bridge- 
road, 8.W.1, are the contractors for the diversion of 
the Metropolitan Railway tunnel between Swiss 
Cottage and Finchley-road. 


The Motor Ship “ Wilhelm Gustloff.”’ 


THE visit of the German motor ship “ Wilhelm 
Gustloff ’” to Tilbury on Sunday, April 10th, allowed. 
not only members of the German nation resident in 
England, but also a number of British Press repre- 
sentatives to inspect a ship of unusual technical 
interest. The “‘ Wilhelm Gustloff”’ is a motor vessel 
of about 24,000 gross tons, with an overall length of 
nearly 684ft., a beam of 77ft., a draught of 21ft. 4in.. 
and a depth to the promenade deck of 56ft. 7in. She 
has a service speed of 15} knots and a cruising radius 
of 12,000 miles. She is propelled by twin-screw 
geared oil engines, there being two engines geared to 
either shaft. The ship and engines were designed and 
built by Blohm and Voss, of Hamburg. The total 
engine horse-power is about 9500 S.H.P., and each 
engine is of the two-stroke single-acting M.A.N. type. 
with trunk pistons having a diameter of 520 mm. and a 
stroke of 700 mm. The engines are designed to run at 
220 r.p.m. and the geared propellers turn at a normal 
speed of 125 r.p.m. There are five 380-kW six- 
cylinder single-acting four-stroke oil engine driven 
generator sets and the exhaust gases are utilised in 
two oil-fired heating boilers. A feature of the design 
of the hull is the. provision of outside cabins with 
two or four berths for 1405 passengers and 426 
officers and crew. In addition, there are ten-berth 
compartments for youths. The ship is the first to be 
built for the cruising service of the Deutsche Arbeits- 
front through its “‘ Kraft durch Freude ” movement. 
A sister ship was recently launched at the Howalds- 
werke Hamburg. while a third is under construction 
at the Shichau Werft Danzig. and a fourth at the 
Flensburg Shipyard. According to Dr. Ley, the 
leader of the Deutsche Arbeitsfront, further ships are 
to be built. These cruising liners for working people 
mark an entirely new feature in ship design, which 
should be carefully watched by British shipping 
interests. 


Maritime Research in Liverpool. 


A NEW society has been formed in Liverpool, 
styled the Liverpool Maritime Research Society, with 
the object of encouraging public interest in the city’s 
maritime and ship history. It will endeavour to 
collect and collate all the available material relating 
to ships and seamen of Liverpool, and will undertake 
a survey of the history of local vessels and their 
builders, masters, and owners. At the inaugural 
meeting, held on Monday last, at the Incorporated 
Accountants’ Hall, Fenwick-street. Captain E. A. 
Woods was elected the Chairman and Mr. R. C. 
Wardle the Secretary and Treasurer. Mr. Stuart 
Rees has consented to act as Honorary Recorder, and 
the Committee consists of Mr. H. Owen, Mr. T. 
Hughes, Mr. J. F. Hall, Mr. K. Hopkins, Mr. V. A. 
Greene, and Mr. H. N. Leask. The Society has been 
formed by an interested group of research workers in 
the city, and there is no intention, it is stated, of 
rivalling in any sense the good work now being done 
by the Ship Model Society and similar organisations. 
The Society will work in close touch with Sir Geoffrey 
Callender, the Director of the National Maritime 
Museum, and several Liverpool shipowners have 
already expressed interest in the work it proposes 
to carry out. The Society was originally formed under 
the name of the Liverpool Marine Research Society. 
but the altered name of the Liverpool Maritime 
Research Society has now been suggested, and, it is 
hoped, will be confirmed at a meeting of the Society 
called for the evening of May 9th at the Liverpool 
Chamber of Commerce, Titheburn-street. 





412 


THE ENGINEER 





APRIL 15, 1938 








Tennessee Valley Authority’s Works. 


No. 


(Continued from page 384, April 8th.) 


Pickwick LanpInG Dam. 


gen Landing dam—shown on page 422 and 

herewith—was taken in hand on March 30th, 
1935. The site of that dam is 53 miles below the 
Wilson dam, and 207 miles above the mouth of the 
Tennessee River. The 53-mile pool will have a con- 
trolled storage capacity of 1,032,000 acre-feet. The 
dam will assure a channel with a minimum depth of 
9ft. and will do so throughout a section of the river 
that has heretofore been of doubtful navigability. 
The dam site is at a point that is exceptionally favour- 
able for the development of a large amount of hydro- 
electric energy. The normal head will be 53ft. and 
the proposed ultimate capacity is 204,000 kW ; but, 
at the beginning, there will be installed only two 
generating units, each of 48,000 H.P. 

The dam stands athwart the Tennessee River, 
where the flood plain between the flanking banks 
has called for a structure having an overall length of 
7715ft. A hydraulic fill earth dam crosses the southern 
part of the flood plain and has a length of 4682ft. 
Next there is a concrete spillway section with a length 
of 1156ft. A single-lift lock adjoins the spillway at 
its south end and las a chamber width of 110ft. and 
an available length of 600ft. This lock will have a 
maximum lift of 66ft. The northern end of the spill- 
way abuts on a concrete section 500ft. long containing 





water level and to project into the area of superposed 
alluvial material. The sheet piling was driven from a 
trench about 20ft. in depth and the piling was capped 
with a concrete seal, after which the trench was 
closed with a puddled back fill. All told, approxi- 
mately 1,150,000 cubic yards of hydraulically dredged 
material was used in the construction of the southern 
earth dam. The north earth dyke was constructed by 
the rolled fill method and the material was placed in 
layers of about 6in. and then compacted with sheeps’ 
foot rollers, after the earth had been levelled by tractor 
bulldozers. The material for the embankment was 
mainly the spoil from the excavations for the power- 
house site and the tail-race. 

The cofferdam work at Pickwick Landing has been 
so planned as to permit the repeated use of the steel 
sheet piling on the successive cofferdams, and to 
that end pulling equipment has been developed that 
has performed most satisfactorily. 

In driving the piling for the large cells of the coffer- 
dams, twin-deck, cage-like templates of steel were 
devised that could be reassembled and _ used 
repeatedly. The templates were virtually two hori- 
zontal rings held suitably apart on four equidistant 
upright columus of 10in. pipe and interbraced in a 
satisfactory manner. The peripheries of the two 
parallel and horizontal rings functioned as guides for 
the piles, which were driven with exceptional accuracy. 








PICKWICK LANDING DAM UNDER CONSTRUCTION 


the power-house intakes, and that section is succeeded 
northward by a concrete non-overflow section 266ft. 
in length and continued by an earth fill dyke. 

The spillway has a transverse width of 90ft. at its 
base and a maximum height of 109ft. The overflow 
crest is about 47ft. above bedrock, and the spillway 
will be surmounted by twenty-four roller-lift gates, 
each 40ft. wide and 40ft. high. When the gates are 
raised the spillway will provide for a maximum 
discharge of 750,000 second-feet—approximately 
twice the volume of the greatest recorded flood dis- 
charge at Pickwick Landing. When the gates are 
closed they will make it possible to store 400,000 acre- 
feet of flood water. The placing of concrete for most 
of the navigation lock and for all of the power-house 
section was completed some months ago, and work is 
now going forward on the central or overflow section 
across the river channel. 

In order to leave the full width of the natural 
channel for the spillway section of the dam the lock 
occupies a site excavated for it in the south bank, and 
that necessitated the removal of substantially 
1,500,000 cubic yards of material composed variously 
of silt, coarse gravel, and clay. The work was done 
with a 16in. hydraulic dredger and the spoil was used 
to advantage in constructing the long south embank- 
ment across the flood plain on that side of the river. 
The embankment has a maximum base width of 
350ft., a crest width of 20ft., and rises to an elevation 
of 5ft. above the planned maximum high-water level 
in the pool. Both the upstream and the downstream 
slopes are protected by rip-rap 3ft. thick formed of 
loose rock. On the upstream side the rip-rap rests on 
a 12in. bed of gravel. Because the bedrock, which 
lies 30ft. to 50ft. below the ground surface beneath 
the embankment, is immediately covered by a deep 
stratum of sand and gravel, through which ground 
water was free to move, a steel sheet pile cut-off was 
driven along the axis of the embankment down to bed- 





rock, reaching high enough to overtop the ground 


The main cells and the connecting lesser cells were 
ballasted first with a bottom course of material 
placed by a bucket dredger and then completed 
with a fill of hydraulically dredged material. Before 
pulling any of the piles of a main cell about 50 per 
cent. of the contained fill was removed fromthe cell, 
the top of the remaining fill sloping sharply from the 
centre down to contact with the enveloping piling. 
To equalise the pressure on both sides of the first 
pile to be extracted, excavating was extended down to 
water level. ‘This excavation eased the resistance at 
the interlocks. The most powerfulof the pileextracting 
apparatus was capable of exerting a direct pull of 
175 tons. 

The main concreting plant is set up on shore at the 
south side of the river. Floating concrete plants 
could not be used there, as at the Wheeler dam, owing 
to the disturbed conditions of the river at flood stages. 
Because of interruptions owing to the state of the 
river and the fact that cement and aggregates have 
all been delivered by water transport, provision had 
to be made for the storage of large quantities of these 
materials at the site to guard against interruption of 
operations. Cableways handle the concreté between 
the mixers and the points of placing, and the largest 
buckets in use are of 4-yard capacity. All told, about 
590,000 cubie yards of concrete will go into the dam. 


GUNTERSVILLE Dam. 


The Guntersville dam—see page 422-—the fourth 
of the major river projects taken in hand by the 
T.V.A., was started early in December of 1935. 
Before the close of 1937 the dam had reached the third 
stage of its construction. The site of the dam is 
349 miles above the mouth of the Tennessee River and 
74 miles upstream from the Wheeler dam. It is 





situated about 10 miles below the town of Gunters- 
ville, Alabama, and is designed to extend the pro- 
jected 9ft. channel 82 miles farther upstream ; that 
is, to the tail-race of the privately-owned power dam 





at Hales Bar, ‘Tennessee. The dam will afford flood 
storage of 242,000 acre-feet of water. It has a designed 
overall length of 3980ft., made up of three main 
divisions, two flanking earth fill dykes and a long inter 
posed concrete section. The latter is sub-divided into 
a navigation lock, a power-house section, and the 
spillway section. The lock is at the north and the 
power-house section is at the south end of the spillway. 
The northern earth fill dyke has a length of 705ft., 
while the southern earth fill dyke or embankment 
has a length of 1760ft. Beneath each dyke for its full 
length there is a cut-off wall formed of steel sheet 
piling along the axis of the embankment. The piles 
have been driven down to bedrock and their upper 
ends project 5ft. into the rolled fill. At the north end 
of the north embankment and at the south end of the 
south embankment each dyke is tied in with the 
neighbouring limestone bluff by means of a concrete 
abutment, which also envelopes the adjacent end of 
the cut-off wall. The embankments have a top width 
of 20ft. and an approximate height of 40ft., which 
assures an ample freeboard whenever the pool may 
be at maximum flood level. The upstream and the 
downstream slopes of both embankments are pro- 
tected by rip-rap. 

The navigation lock, which has been available to 
water-borne traffic for some months, has been designed 
for a maximum lift of 43ft. The lock has a chamber 
width of 60ft. and a length of 360ft. Provision, how- 
ever, has been made for the construction of a second 
lock whenever trafiic shall warrant so doing. That 
lock will have a chamber width of 110ft. and a length 
of 600ft. The maximum height of the dam from the 
low point of the mid-river section and up to the gate 
operating platform will be 89ft. The maximum 
transverse width of the spillway at bedrock will be 
204ft., which will include the spillway apron, 
144ft. wide. The spillway is divided into nineteen 
bays, in each of which will be installed gates with a 
width of 40ft. and a combined height of 40ft. With 
all the gates opened to their fullest extent the spill- 
way will permit the passage of 625,000 cubic feet per 
second—-193,000 second-feet more than the historic 
flood discharge in 1867. No power plant will be 
installed at the time the dam is finished, but the plan 
is to provide later two 34,000 H.P. units. The dimen- 
sions of the power-house will ultimately permit the 
accommodation of additional units that will increase 
the total output to 100,000 kW, and the normal head 
will be 38ft. Electric current for building operations 
has been transmitted from the power plant at Wheeler 
dam over a 154-kV line 65 miles long. The same line 
will later serve as an interconnecting link in the entire 
T.V.A. system of transmission. 

All concrete work at the Guntersville dam requiring 
the unwatering of areas normally or intermittently 
flooded by the river has been done within 
cellular cofferdams, formed of steel sheet piling and 
essentially similar to the cofferdams employed at the 
Pickwick Landing dam. The pulling of the piling 
for repetitive use has also been practised, thereby 
effecting a worth-while saving. The bedrock beneath 
the dam is of a fairly massive limestone formation, 
and the seams encountered have been generally small 
and situated near the surface. The excavation of the 
rock presented no difficulties, and wagon drills, power 
shovels, crawler trucks, &c., were utilised in clearing 
away the excavated areas. Material for the earth 
fill sections has been obtained at nearby borrow pits. 
Caterpillar tractors, with bulldozers, and sheeps’ 
foot rollers have placed, graded, and compacted the 
earth for the dykes. The clearing of the reservoir 
area will require work on 48,000 acres, and before the 
pool can be flooded it will be necessary to divert 119 
miles of highways. 

The sand and gravel aggregates, which will total 
by the time the dam is finished about 500,000 tons, 
are obtained from the Led of the river. The dredger 
that is engaged in supplying aggregates for the 
Guntersville dam is equipped with 800 H.P. oil 
engines. That power plant provides motive energy 
for dredging, washing, screening, and classifying the 
required three sizes cf gravel and two sizes of sand. 
The screening plant is placed aboard a steel barge 
with a beam of 27ft., a length of 135ft., and a hull 
depth of 8}ft. The sand and gravel are moved 
by a fleet of barges from the dredging and screening 
plant to the dam site, 10 or more miles downstream. 


CHICKAMAUGA Dam. 


Whilst the Norris dam is primarily for river regula- 
tion by reason of its storage capacity, and its flood 
control value is incidental and secondary to its 
function as an immense regulatory reservoir, the 
Chickamauga dam— illustrated herewith—on the other 
hand, will create a pool capable of storing for flood 
control a maximum of 337,000 acre-feet of water, 
and for that purpose the dam is being reared 7 miles 
upstream from Chattanooga, on the Tennessee River. 

Chattanooga is a city of 120,000 inhabitants, a 
railway centre, and industrially one of the foremost 
of Tennessee’s municipalities. Seventy-one years 
ago, when the Tennessee was at its greatest recorded 
flood stage, the section now occupied by the town’s 
business and shopping centre was for a while inun- 
dated to a depth of 6ft. If we except the Norris dam, 
nothing has been done since 1867 to protect the city 
should the river again reach the same flood height, 
and repeatedly during the intervening seven decades 
the river has risen high enough to flood large sections. 
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Construction of the Chickamauga dam began about 
the middle of January of 1936. Although authorised 
in time to permit an earlier beginning, actual work 
was delayed by difficulties encountered in fixing upon 
a satisfactory site for the structure. In the course of 
exploratory borings the engineers discovered an old 
fault directly across the river bed, which indicated 
that the dam site should be either above or below 
that fault. The upstream site was for a while believed 
suitable until extensive drilling revealed to the con- 
trary, and then the exploring of the area below the 
fault was initiated. The cores recovered were generally 
satisfactory, but the geologists recommended that a 
site farther below the fault line would be preferable, 
and accordingly drilling was concentrated at a point 
a little upstream of two creeks that enter the 
Tennessee River on its north and south sides, respec- 
tively. That site was the most promising of all 
investigated until the core drills unexpectedly pene- 
trated numerous large cavities in the bedrock. That 
state of affairs indicated the desirability of placing 
the axis of the dam somewhat farther downstream 
and at a point below the mouth of North Chicka- 
mauga Creek. Later, when a section of the site was 
unwatered, the foundation was discovered to be such 
that the projected axis of the main body of the dam 
was moved 150ft. still farther downstream. Even 
so, the foundation rock was far from sound, being 
found to be extensively fissured and containing many 
large cavities. Inasmuch as no other change of 
position was permissible, the site was accepted. The 
rock has since been consolidated by grouting after 
thoroughly cleaning as far as that was found prae- 
ticable. The position of the cross-channel concrete 
section of the dam has necessitated the adoption of 
two long earth embankments, one on each flank, that 








built within a cofferdam of the cellular type formed of 
steel sheet piling, as in the cases of the cofferdams at 
the Pickwick Landing.dam and the Guntersville dam. 
At this dam, as elsewhere, the steel sheet piles have 
been pulled and conditioned for re-use. 

The position of the dam entails the diversion of 
North Chickamauga Creek so that it will have a new 
outlet 800ft. below instead of several hundred feet 
above the dam. The channel excavated for this 
purpose will be 2000ft. long, is to have a finished 
bottom width of 40ft., and sides with a slope of 2 to 1. 

The north embankment of the dam has a maximum 
height above the rock foundation of 50ft., and the 
crest of the dyke is 20ft. wide. ‘The south embank- 
ment rises to a maximum height of 56ft. above the 
original ground surface, and on the upstream side the 
toe of the dam is carried in a trench down to bed- 
rock. The crest of the south dyke has a width of 36ft. 
The north dyke for some distance back from the land 
wall of the lock has an axial cut-off wall of steel sheet 
piling. The clayey soil and gravel used in building 
the embankments have been obtained from nearby 
borrow pits. The exposed surfaces of both embank- 
ments that need such protection are provided with 
courses of rip-rap. 


Hates Bar Dam. 


The pool extending upstream from the privately- 
owned Hales Bar dam reaches up river to the harbour 
of Chattanooga and provides a 6ft. channel at that 
point. Foundation conditions at the site of the 
dam and other circumstances do not permit increasing 
the height so as to afford a channel depth of 9ft. all 
the way to Chattanooga. Therefore, according to the 
present plan, the desired increased depth will be 





about 80,000 kW. The operating head will range 
between 143ft. and 254ft. The Hiwassee dam is 
scheduled for completion in 1940, but will probably 
be finished sooner, judged by the speed with which 
work has been prosecuted elsewhere by the authority. 
The T.V.A. had expected the present session of 
Congress to authorise the construction of the pro- 
posed Gilbertsville dam, in Kentucky, 25 miles 
above the mouth of the Tennessee River. That dam, 
if built at the site contemplated, would form a pool 
extending upstream to the tail-race of the Pickwick 
Landing dam, a distance of 184 miles. It would be 
the largest of the dams of the T.V.A. system and its 
estimated cost is 112,000,000 dollars. The recent 
industrial and business recession in the United States, 
the increasing criticism of the Tennessee Valley 
Authority in its diversified activities, and the fact 
that Senator George W. Norris—often called the 
‘“* Father of the T.V.A.’’—has asked for an investiga- 
tion of the Authority have‘led the present Congress to 
refuse at this time to appropriate any funds for its 
construction. This action will delay the improvement 
of the lower and longest unit section of the Tennessee 
River. While the available figures have in latter 
years shown continued increase in the tonnage moved 
by water on the Tennessee River system, nevertheless 
they do not indicate a normal development of trans- 
portation. The tonnage is claimed to be very largely 
due to work in connection with the T.V.A. dams. 
What the traffic may amount to in years to come, 
if and when all the projected dams are built, is largely 
a matter of speculation and will depend upon the 
industrial development of the region. In 1930, and 
based upon river traffic in 1926, the Corps of Engineers 
reported that a 9ft. channel at that time, between 
Knoxville, Tenn., and Paducah, Ky., would have 





CHICKAMAUGA DAM ON THE TENNESSEE RIVER UNDER CONSTRUCTION 


extend upstream at outspreading angles. Much of 


the exploratory work was done with 6in. and 36in.- 


core drills, the latter sinking shafts that permitted 
close visual inspection. 

The dam will have an overall length of 5800ft. and 
be made up of a south embankment. 2870ft. long, a 
north embankment 1410ft. long, and an interposed 
main channel concrete section which will include, 
from north to south, a navigation lock, a spillway 
960ft. long, and a power-house section 415ft. long and 
148ft. wide. The lock has a chamber width of 60ft., 
a length of 360ft., and a lift of 51ft.; but, as at some 
other dams, provision is made for the construction of 
a second lock alongside the first lock that will have a 
chamber width of 110ft. and a length of 600ft. The 
concrete gravity type spillway has a height of 111ft. 
between bedrock and the operating platform. The 
crest of the spillway is to be divided into eighteen 
bays by the equidistant arrangement of a succession 
of piers 8ft. in cross section. The gate of each bay 
will be 40ft. wide and 40ft. high, and the gates can be 
raised so as to permit a maximum discharge of 
600,000 second-feet, fully 30 per cent. more than the 
historic flood flow in 1867. When the dam is com- 
pleted the T.V.A. plans to place two 25,000-kW units 
in the power-house, and the programme calls for a 
total installation of 100,000 kW eventually. The 
operating head will be 47ft. at the normal stage of the 
river. The pool that will be created by the dam will 
extend navigation for 59 miles and provide through- 
out that distance a 9ft. channel where navigation now 
is often dangerous and where in a number of places 
the present controlling low-water depth is but lft. 
The dam will also increase the depth of water in the 
lower section of Hiwassee River, a tributary of the 
Tennessee, and extend navigation accordingly. 

The navigation lock, the power-house, and the 
spillway, in the order named, embrace the three 
stages of construction, and each of these sub-divisions 
of the undertaking has either been built or is being 





assured by dredging. The Hales Bar dam, built by 
the Tennessee Electric Power Company in 1913, has 
so far induced the precipitation of silt in the pool 
above it as to reduce the storage capacity of that 
reservoir about 33} per cent. The large volume of 
solid matter carried down by the Tennessee when in 
flood provides one of the reasons why the T.V.A., in 
its agricultural activities, is teaching the farmers to 
adopt methods that will lessen the traditional rapid 
erosion of the cleared and cultivated lands. 


HiwAassEE Dam. 


The Hiwassee dam—see page 422—now under con- 
struction, is situated on the Hiwassee River about 
75 miles above the junction of that stream with the 
Tennessee River. The project was authorised in 
January of 1936 and initial work was started at the 
site in July of that year. The dam is in the extreme 
south-western section of North Carolina, néar a part 
of the river known as Fowler Bend. The region is a 
mountainous one, and the drainage area of nearly 
980 square miles above the dam is subject to a heavy 
and rapid run-off. The reservoir that will be created 
by the Hiwassee dam will have a storage capacity of 
435,000 acre-feet arid form a pool that will extend 
22 miles upstream. Up to the close of last year pro- 
gress on the Hiwassee dam kad been limited to the 
building of a cofferdam on one side of the stream and 
the unwatering of the enclosed area, together with 
clearing the adjacent slopes of the valley and erecting 
the towers for the main cableways and the assembling 
of certain of the construction equipment. 

The Hiwassee dam will rise 292ft. above the founda- 
tion rock, will have a crest length of 1250ft., and will 
be a straight gravity type concrete structure. 
Although building principally to serve as a flood 
control unit of the T.V.A. system, still provision will 
be made for a hydro-electric installation. The pro- 
jected maximum capacity of the power plant will be 





induced a movement of 5,700,000 tons of freight in 
the form of coal, timber, iron and steel, oil products, 
and grain, not to mention possible manufactured 
commodities. By 1950 the same authorities assumed 
that the improvement of the Tennessee River would 
lead to the development of water-borne traffic total- 
ling 17,800,000 tons and result in an annual reduction 
in transportation costs of 22,800,000 dollars. The 
picture is an alluring one and undoubtedly influenced 
the national legislators: in calling the Tennessee 
Valley Authority into being and thereafter appro- 
priating immense sums for the Authority’s many- 
sided functions. 

The administrative organisation of the Tennessee 
Valley Authority is a board that consists of three 
members: Mr. Arthur E. Morgan, an engineer of wide 
experience in river regulation and flood control 
problems, who is chairman and chief engineer of the 
body ; Mr. Harcourt A. Morgan, an agricultural 
leader ; and Mr. David E. Lilienthal, a utility com- 
missioner of experience in the relation of power to 
public use. There is an associated staff of engineers 
and other qualified experts, upon whom rests the real 
burden of planning and actually carrying out the 
work of the T.V.A. Unfortunately, a lack of harmony 
and unity of purpose has developed among the 
executive triumvirate, and just what this may signify 
is one of the reasons for the investigation urged by 
Senator Norris. Finally, how far the declared policy 
of the T.V.A. will be carried out or what may be the 
limitations placed upon this suggestive venture will 
depend upon the decision of the Supreme Court of 
the United States. The engineering world has many 
reasons for interest in what may happen. 








VerRruGAS BripgE, PerRv.—lIn our issue of April Ist, 
1938, page 356, column three. the name .Faraday should 
have read Fereday. 
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Institution of Naval Architects. 


No. 


II. 


(Continued from page 397, April 8th.) 


i first paper presented on the morning of 
Wednesday, April 6th, was ‘‘ Alternative Firing 
on British Men-of-War,” by Captain Bernard 
Aeworth. It is reprinted in this issue. 

Captain Acworth, introducing the paper, made 
some additions to the printed version. It had been 
stated in Parliament, he said, that it was not possible 
to construct a coal-burning warship which could 
meet an oil-burner on equal terms in battle. The 
recent sudden catastrophe to the modern 10,000-ton 
cruiser ‘‘ Baleares,” which went up in flames as the 
result of a torpedo hit in an oil tank, seemed to 
justify some qualification of that surprising state- 
ment. Hundreds of the crew were burned, drowned, 
or smothered in the oil which covered the ship and 
surrounding sea. As a steamer, the ‘ Baleares ” 
left nothing to desire, but as a fighting ship she 
seemed to have failed if the pictures of her catas- 
trophic end were any guide. It ought to be pointed 
out, however, that although the endurances of coal 
and oil-burning ships were always spoken of as being 
directly proportional to their respective calorific 
values of the two fuels, in practice the endurance of 
the “‘ Devonshire,’ for example, fell far short of the 
mileage performance she should be able to achieve on 
the basis of the calorific value of oil as compared with 
coal. 

Another important point bearing on the paper was 
the recent statement in the House of Commons of the 
Civil Lord on the occasion of the introduction of the 
Naval Estimates on March 17th. Mr. Shakespeare 
said: “‘ Some critics would have us return to coal or 
dual firing. I do not propose to discuss the merits 
of this question. No new facts have emerged which 
would justify the Board of Admiralty in departing 
from the unanswerable arguments that the hon. 
gentleman, my predecessor (Mr. Ammon), gave to an 
important deputation representing the ‘back to 
coal’ movement when he was in my place.” That, 
however, said the author, was seven years ago, since 
when the advances in coal combustion, without 
exertion or dirt, had been remarkable and since when 
the situation with regard to supply had gravely 
deteriorated. Not only had there been a great increase 
in our dependence on foreign oil for every branch of 
our defence forces, but confidence with regard to 
supply had been, or should have been, shaken—shaken 
by recent events in Mexico and Palestine; by the 
American threat of an embargo ; by the new German 
position with regard to the Rumanian oil wells ; and 
by the Japanese dominance in the East, affecting the 
security of East India supplies in the event of war. 
But apart from those changed circumstances, in the 
first approach to the Admiralty seven years ago 
exclusive coal firing only was put forward, whereas 
coal was put forward as an alternative to oil should 
oil supplies be lacking. 

The minimum requirement for safety was the 
system outlined under Dual Firing I. In that con- 
nection it had been reported by a generally well- 
informed naval correspondent that the beam of the 
new battleships was very great, thereby leaving great 
spaces between the ships’ sides and the stokehold 
bulkheads. If that were so, it seemed clear that no 
difficulty could exist in utilising at least part of the 
space for coal bunkers in which the coal could be a 
most valuable source of protection against damage 
above or below water, as well as providing an assur- 
ance that £8,000,000 ships could not be immobilised 
for want of fuel. The ideal solution of the naval fuel 
problem, however, as he saw it, was contained in the 
paper under the heading Dual Firing II. He expressed 
the hope that both systems would be considered 
separately and distinctly and that overshadowing all 
technical discussion would be a lively appreciation 
of the fact that the most perfect steaming machine 
in the world was of no value if the means of using it 
were absent. 


Discussion. 

Captain Edward Altham said it was stated in the 
paper that oil had been adopted for the Navy because 
it had technical advantages, but it had not been 
pointed out that those technical advantages brought 
in their wake great strategical and tactical advan- 
tages. As regards strategy, he asked the author how 
a slow coal-burning battleship, such as he had recom- 
mended in one of his recent publications, having a 
speed of only 174 knots, could compete with ships like 
the three ‘‘ Deutschlands ”’ with their 26 knots, much 
less the two “ Scharnhorsts ”’ and the two still later 
35,000-ton German battleships of 30 knots, or the 
two Italian “ Littorios,’’ of a similar speed, or—to be 
quite impartial in selecting examples—the French 
‘‘ Dunkerques,” which were credited with a speed of 
31 knots. Was the author going to disperse his small, 
weak, slow British battleships to do convoy duty to 
and fro across the Atlantic ? If so, there would be 
very few convoys and we should be destitute of a main 
fleet if the enemy should suddenly concentrate his 
capital ships. If not, an enemy possessed of such 
ships could obviously dodge our battle fleet and then 





devour our shipping. It should also be remembered 
that those big, powerful oil-burning warships had 
great endurance, which would enable them to remain 
out on the trade routes while the author’s coal- 
burners were puffing in and out of their bases every 
few days to re-fuel. 

But the greatest fallacy of the many which were to 
be found in the author’s voluminous writings and in 
the present paper was that by reverting to coal, or 
even partial coal firing for the Navy, we should in any 
appreciable measure safeguard ourselves against a 
shortage of those vital supplies—only one of which was 
oil—which must be brought from overseas. Oil 
would still remain an indispensable commodity for 
the other two fighting services, especially the Royal 
Air Force. Without it we should be defenceless in 
the air and on land, even if we retained a precarious 
hold on the sea. Moreover, our factories would have 
to close down, our transport would cease to function ; 
in fact, without oil we should be utterly and over- 
whelmingly defeated even though our warships might 
still be able to plod along at 12 knots with coal-fired 
boilers. It had been rightly said that to revert to 
coal in our Navy while all others were using oil would 
be'to handicap our fleet to an extent comparable to 
using muzzle-loading guns and gunpowder ; in effect 
the only result of what Captain Acworth advocated 
would be that we should have an inefficient Navy, 
which would leave our shipping exposed to the 
repeated attacks of our opponents’ modern, fast, oil- 
firing ships and we should thereby incur a far greater 
risk—the risk, not merely of one Service being brought 
to a standstill for lack of fuel, but of every cog and 
wheel in our whole war machine and of all our powers 
of national resistance being brought to a standstill 
because vital commodities of every kind would no 
longer reach our shores. That, concluded Captain 
Altham, was the most fundamental and most pro- 
found misconception of the many under which 
Captain Aeworth continued to labour. 

Mr. G. T. Marriner, after outlining what had been 
achieved with coal burners during the war, showed 
views of vessels fitted with Taylor marine stokers, 
and said that the coal was never seen or handled in 
the stokehold, adding that apart from the greatly 
improved conditions from a technical standpoint, 
in the words of the engineers who operated these 
vessels, the flexibility and steaming of the boilers 
was comparable with oil fuel. Referring to naval 
work based on the latest practice with Taylor stokers, 
Mr. Marriner said it was estimated that they could 
burn sufficient coal for 16,000 S.H.P. on a grate 
14ft. by 20ft., and four such units would give suffi- 
cient power for a cruiser of the ‘‘ Galatea’”’ type. 
Although it was difficult to estimate the weight of 
those coal-burning machines, because the important 
figure would be the weight of the complete unit—and 
with high ratings there would have to be water-cooled 
side walls—it was possible to speculate from know- 
lege of existing installations that the weight would 
be considerably less than some people supposed. 
The weight would also be concentrated near the 
bottom of the warship. Finally, Mr. Marriner said 
it was now possible to submit designs suitable for 
warships, and he was at liberty to say that arrange- 
ments could be made for the automatic handling of 
the coal between one bunker and another, the auto- 
matic handling of coal to the main stoker bunker, 
the mechanical burning of the coal—with the excep- 
tion of destroyers—at ratings comparable with oil 
fuel and the mechanical discharging of the residue 
overboard, which meant that a modern coal-fired 
warship would have absolutely no resemblance to the 
visions which many had when comparing coal with 
liquid fuel. 

Engineer Vice-Admiral Sir Reginald Skelton 
recalled that in a discussion on a lecture at the Royal 
United Services Institution in 1934 on the advantages 
obtained from the use of oil fuel vis @ vis coal, Captain 
Acworth had agreed with all that was said on the 
technical aspect. Did he now suggest that every 
Navy throughout the world should enjoy those advan- 
tages with the exception of the British Navy ? With 
regard to a statement in the paper that since Sir 
John Latta had first put forward his dual firing pro- 
posal in 1933 it had been the victim of considerable 
misunderstanding and unintentional misrepresenta- 
tion, Sir Reginald recalled that as far back as 1905 
he had helped with experiments at the Haslar Experi- 
mental Station on dual firing and other tests with oil 
and coal, and, thanks to a form of dual firing adopted 
as the result of the Haslar experiments, our capital 
ships were very greatly assisted to perform their 
functions during the war. It seemed a little odd 
therefore to give the impression that Sir John Latta 
was the originator of the idea. What could be done 
in a merchant ship with boiler firing or the carrying of 
alternative fuels formed practically no guide to what 
could be done in a man-of-war. 

Commenting upon the author’s reference to the 
worship of the speed god and the implication that 
high speeds were much overdone, he quoted an 





opinion expressed by Admiral Sir William Good. 
enough that, generally speaking, speed was one of 
the factors governing victory, and that in naval 
warfare it was a necessity. The last paragraphs in 
the paper showed a profound lack of appreciation of 
the radical differences between shore power stations, 
merchant ships, and men-of-war. 

Engineer Commander Richardson endorsed the 
author’s argument for the use of coal in merchant 
ships, and said he was interested in fitting mechanical 
stokers to four large and fast passenger ships, two of 
them British and two foreign, in addition to other 
ships, whilst he was interested in thirty or more 
vessels fitted with mechanical stokers. But although 
the conditions put forward by the author would be 
most desirable from a national point of view, there 
were many technical difficulties to be overcome before 
dual firing could be considered a practical proposition 
in the Royal Navy at least. In war time a naval 
vessel operating on coal must be able to use any grade 
of coal that was available. But some of the coal 
that would be available would be unsuitable for the 
retort type or chain grate stokers, unless very special 
provisions were made. The results obtained so far 
with powdered fuel had been far from promising, 
and that method of firing had fallen out of favour 
completely for sea-going vessels. 

The use of colloidal fuel represented, in his opinion, 
the only method of burning coal and oil, and very 
good results had been obtained with colloidal fuel, 
consisting of 40 per cent. coal and 60 per cent. oil in 
a water-tube boiler. But although that class of fuel 
could be burned successfully under test conditions, 
the chemists had not yet been able to discover a 
reliable fixer to prevent the coal separating out from 
the oil. Until that could be done, colloidal fuel could 
not be considered seriously for naval work, even if 
its use were possible. If oil or colloidal fuel were 
used, the boilers could be controlled entirely from the 
engine room in the event of the whole of the stoke- 
hole complement becoming casualties. But if coal 
were used in any form other than as colloidal fuel, the 
ship would soon become an easy target for the enemy. 
It seemed that until the chemist could find a means 
of preventing the colloidal coal separating out from 
the oil in colloidal fuel, there was no alternative to 
the use of oil for our fighting ships. 

Commander Geoffrey Bowles asserted that burning 
coal in warships was now much easier than the 
advocates of oil fuel seemed to think. Coal could be 
fed into furnaces as easily as oil without any man- 
handling from the collier to the ash ejector, and there 
was no reasonable limit to the length of stokerless 
furnaces. Any size of any kind of coal was being 
burned daily in many ships without stokers or shovels 
or coal dust or smoke, and, as stokerless fires were 
always clean, coal could give full speed all the time 
to the last lump, whereas a residue of oil could not 
be fed to the: boilers. It was the unreliability of 
foreign oil supplies in war that condemned oil as a fuel 
for our Navy. Inasmuch as nominally British oil 
companies made us pay fantastic prices for oil in the 
last war, it was certain that foreigners, if they could, 
would hold us to ransom for their oil in the next war. 
Our Navy should use in peace what it could rely on 
getting in war, when our choice might be not coal or 
oil, but coal or nothing. British or Empire coal could 
be obtained everywhere for our Navy, but oil could 
only be obtained in a few places, and then by grace 
and favour of the foreigners whose countries contained 
it. Therefore our present warships should be con- 
verted to modern coal burning as quickly as the best 


‘shipbuilders and engineers in the country could 


convert them, and new ships should be built to use 
coal alone. 

Vice-Admiral C. V. Usborne urged that the question 
of the value of speed in warships should not have been 
mixed up with the argument as to whether or not 
coal firing should be adopted. In his view, high speed 
was essential to warships. The function of a battle- 
ship was to attack and destroy the enemy’s main 
fleet, should it come to sea, and the greater the speed 
of the battle fleet, the more potent it would be. The 
author’s statement that, in the last analysis, the only 
advantage over a rival that superior speed could confer 
was the ability to run away or to avoid action, was 
utterly false, and indicated misapprehension of the 
tactics of to-day. 

Sir Stanley Goodall (Director of Naval Construc- 
tion) said that if he had known the author was going 
to show photographs of the “ Baleares” sinking, he 
would have brought photographs of the ‘‘ Hunter’ 
returning safely to port, very much on account of the 
fact that her water-tight and oil-tight bulkheads were 
efficient. He could also have shown a photograph of 
the sinking of the coal-burning battleship ‘‘ Espania.”’ 
Continuing, Sir Stanley said that although the paper 
had the title ‘‘ Alternative Firing of British Men-of- 
War,” one half of it was given up to the argument 
that the speed and endurance of British cruisers were 
unnecessarily high. That was a military subject 
which he would leave naval officers to discuss. There 
was, however, one point he wished to make. The 
Board of Admiralty was always advised what would 
be the price for speed, and the experienced officers 
who had sat on the various boards which had 
approved the designs of cruisers had decided that the 
price was one which should be paid. The author's 
arguments in favour of coal boiled down to saying that 
since this country produced coal, but not oil fuel, it 
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would be nice if we could use coal in British war- 
ships. With that he agreed. We would all like to 
use coal, except those who would actually have to 
use it! Considering the author’s examples, Sir 
Stanley Goodall referred to the ‘‘ Shropshire,” of 
10,000 tons standard displacement, of which it was 
said in the paper that the ship could have the same 
military characteristics with the additional feature 
of being able to steam at 124 knots for 4000 miles on 
coal, and her standard displacement would then be 
10,600 tons. As a matter of fact, that was wrong, but 
assume it was right. We were not permitted by inter- 
national treaty to build a “‘ Shropshire ”’ of a standard 
displacement of 10,600 tons. If the author by his 
coal scheme added 600 tons to the standard dis- 
placement, he must take off an equivalent weight from 
some other feature. What would it be ? One of the 
answers could be that he must reduce the main arma- 
ment by one-half so that his ‘‘ extremely modest ” 
estimate of the price to be paid for dual firing was 
that he would have a ship of 10,000 tons mounting 
four 8in. guns. Consider next the author’s example 
of the ‘‘ Galatea.’ He left her military features 
unaltered, but added coal and boilers to enable her 
to steam at 124 knots for 4000 miles on coal. Before 
an Institution of that character, the author should 
produce drawings and calculations showing exactly 
what he had done and how he had arrived at the 
answer that his change increased the standard dis- 
placement by about 500 tons. Sir Stanley said he 
-estimated that the effect would be to increase the 
standard displacement by about 900 tons. In any 
event, what would have been the effect of such a 
change at the time those ships were designed ¢ We 
were limited to a total tonnage in the cruiser category, 
and we should have to accept three of Captain 
Acworth’s ‘‘ Galatea II’s ” instead of four ‘* Galateas.”’ 
Sir Stanley added that he protested emphatically 
against the insinuation that the ships of that class 
differed in standard displacement by as much as 
500 tons, or 10 per cent. of their total weight. The 
standard displacements of the ships of that class, as 
completed, were given in published documents, 
from which the author could see that the difference 
was not 500 tons, but 50 tons, which was fully 
accounted for by the fact that the heavier ships had 
a heavier high-angle armament. 

Passing to the example of the ‘“ Leander” given 
in the paper, Sir Stanley said the author reduced the 
speed of that ship from 32} to 27 knots, and thereby 
saved a certain amount of weight and space, which, 
it was said, would be.devoted to guns and armour. 
Further, the author reduced the endurance, by which 
he said he would save 800 tons of oil. As a matter of 
fact, that would not be so. However, the author used 
that saving, which was outside the standard dis- 
placement, to increase ammunition, which was inside 
the standard displacement—a little dodge which was 
not permitted by the international treaty. Having 
used the weight and space to increase the armour 
and armament, the author then proceeded to use all 
the space over again to get in his coal and coal-fired 
boilers. It was true they did not absorb all the space 
so saved, but the net effect of those changes was to 
demonstrate that the price which had to be paid for 
the author’s dual-fired scheme in a ship of the 
‘“* Leander ”’ class was a speed of about 5 knots. 
If the author disagreed with that, he should have 
produced drawings and estimates to justify the 
statements he made. 

Referring to the main theme of the paper, Sir 
Stanley said that the members of the Institution knew 
well the inherent disadvantages of coal as compared 
to oil fuel. If there were none, why should such a 
large proportion of the mercantile fleets of the world 
be burning oil fuel. The disadvantages of coal were : 

—(1) Low calorific value in comparison with oil fuel ; 
(2) coal requires more space for stowage; (3) coal 
cannot be stowed in double bottoms or remote parts 
of the ship, but involves the use as bunkers of more 
valuable space ; (4) it demands a greater personnel 
and a greater call on that personnel for physical 
exertion ; (5) it ensures discomfort ; (6) it involves 
greatly weakened water-tight sub-division, and there- 
fore a less safe ship ; (7) there are many engineering 
disadvantages. The author had said nothing to prove 
that those disadvantages could be overcome. 

Engineer Vice-Admiral Sir George Preece (Engi- 
neer-in-Chief, Royal Navy) said it was not his duty to 
formulate staff requirements, but when they were 
given to him he had to provide machinery for H.M. 
ships which would possess a maximum of reliability, 
durability, and efficiency, and which would demand a 
minimum of weight and space and impose as little 
strain as possible on the personnel. In recent times 
flexibility also was assuming some importance. On 
all accounts mentioned coal was technically inferior 
to oil, and he was not aware of the existence of any 
responsible authority disposed to rebut that state- 
ment. The suggestion in the paper that, even 
though it were not practicable to use coal entirely, it 
should nevertheless be used partially, was in itself 
an admission of inferiority. 

He would not enter into the question of the value 
of a warship which could proceed only at economical 
speed, except to remark that owing to the submarine 
menace speeds considerably above that were found 
necessary in the last war. 

Comparison between all-oil, dual-fired, and all-coal 
vessels could only be made if complete designs of 





both were compared in detail. He put forward, how- 
ever, some simple facts which indicated the diffi- 
culties and disadvantages of coal burning. The 
output of a boiler of a given size was dictated in the 
first place by the amount of heat that could be 
released in the furnace in a given time. Powdered 
fuel was the nearest approach that coal could make 
physically to oil. Although experimentally heat 
releases with powdered coal had approximated to 
those possible with oil, that was not the whole story. 
To avoid the deposit of molten ash on the tubes, the 
latter must be kept well away from the fuel in com- 
bustion. Further, arrangements must be such that 
the solidified ash was deposited before reaching the 
tubes, otherwise choking occurred. In shore practice, 
ample space was available for that, and as an example 
he mentioned that the combustion chamber of a 
boiler near London which was designed to burn 
powdered fuel was 45ft. high, although its output did 
not greatly exceed that of one of our largest naval 
boilers. There was no such thing as ash-free coal, 
and experiments made in sea-going ships had not been 
very encouraging; as a result they had not been 
very extensive. Based on some results in a case 
where the ash and slag problem proved the limiting 
factor, it was fair to say that a naval boiler using oil 
could be made to produce five times the amount of 
steam it would produce when using powdered fuel, 
so far as combustion was concerned. 

Apart from that, when precautions were taken 
against fire where powdered fuel was stored, a ton of 
it occupied 60 cubic feet, as compared with 42 cubic 
feet for a ton of ordinary coal and 38 cubic feet for a 
ton of oil. Therefore the fuel must be pulverised at 
the boiler, involving increased weight and space, as 
well as additional maintenance. So far success in sea- 
going ships had been negligible and there were only 
twenty ships afloat using powdered fuel. 

The possibilities of mechanical stokers had been 
explored. Only 45 lb. of coal per square foot of grate 
could be burned, and accordingly an oil-fired boiler of 
given size could release up to five times the amount 
of heat that was possible on the grate coal-fired 
boiler. In an ordinary naval boiler the addition of a 
mechanical stoker added 35 per cent. to the weight, 
quite apart from the increased boiler room space. The 
ash and clinker crushers and.expellers had to be 
accommodated. Mechanical stokers were hopper 
fed, and that introduced the problem of getting the 
coal into the hopper. The hopper and gear prevented 
oil sprayers being fitted at that end of the boiler, for 
dual firing, and the sprayers must be fitted at the 
opposite end, so that they occupied still more space. 
Hence, in his opinion, if coal or dual firing were 
resorted to for naval purposes, hand firing must be 
envisaged. In that case he doubted that it would be 
possible to recruit the necessary number of men. 

Oil was being burned at maximum efficiency with 
no smoke, but coal could not be burned without 
smoke. Conversely, a good and efficient smoke screen 
could be provided with oil when required. 

His experience in a large ship, burning coal as the 
primary fuel, had convinced him that modern 
machinery and fittings would not operate in a coal 
dust laden atmosphere. 

Commenting on a statement in a book published 
by Captain Acworth, to the effect that a ship could 
be coaled as rapidly as it could be oiled, he pointed 
out that ash and clinker had to be drawn and dis- 
posed of, uptakes and heating surfaces had to be 
cleared of soot and scale as far as possible, and boilers 
had to be cleaned sufficiently to allow the ships to be 
got under way, and the fires had to be laid in them. 
Those were the factors determining the time that a 
ship had to remain in harbour to re-fuel. 

The distribution of coal around the boilers was 
inevitably unequal, being determined by other ship 
considerations. The problem of securing an adequate 
supply of fuel to boilers when action was joined was 
one of increasing anxiety, because there must be coal 
in certain places when an action took place. There 
was no such anxiety where oil was used. 

The use of lower bunkers was obligatory, and if 
they were at the side of the ship the protection which 
they were claimed to provide was illusory, because 
the bunker doors must be opened, and once they were 
opened they could not be shut. Cross bunkers were 
the only satisfactory ones in that respect. Upper 
inners over the boiler room with chutes to the boiler 
room were useless, for they were too hot, the rate of 
supply from them was too slow, and they were not 
fit places in which to keep men under action con- 
ditions. Reserve bunkers were even more useless, 
owing to the slow rate at which coal could be pro- 
duced from them. 

In view of the way in which the author had 
expressed his opinions on the practicability of the use 
of coal in warships, presumably his technical advisers 
had formulated plans for overcoming them, and his 
ideas were not merely pious hopes. It seemed that 
most people who urged the reintroduction of coal con- 
fused hopes and realities. It had occurred also to 
him that the author might have directed attention to 
the merchant navy. Of the ships in Lloyd’s Register, 
over 50 per cent. burned oil. Surely the most suitable 
fuel should be reserved for the fighting machine. 

Finally, he asked the author what were the up-to- 
date methods of bunkering that would eliminate dirt 
and exertion in a warship ; what methods should be 
adopted to take the coal from the bunkers to the 





boilers in a warship ; and what was the precise method 
proposed for burning the coal in the boilers of a war- 
ship and which would eliminate dirt and exertion. 
If the author did not answer those questions one must 
assume that he did not know the answers. 

Admiral Sir Howard Kelly emphasised that the 
problem was mainly administrative rather than an 
engineering problem. He referred to a recent article 
in The Times, the writer of which had flattered him- 
self that, because this country had the financial control 
of a good many oil companies in the world, it would 
also have the physical control over those companies. 
The recent example in Mexico, however, provided a 
very salutary reply to that. The United States had 
a means of placing an embargo on supplies of oil fuel 
to people abroad. Further, he did not think people 
in this country flattered themselves very much about 
the friendship of the Shah of Persia towards us. If 
we were involved in war with what was known as the 
Rome-Berlin-Tokyo axis, the pipe line from the 
Mosul oilfield would be entirely useless to us except 
for the supply of oil to the Mediterranean Fleet. 
There would be no question of bringing oil through 
the Mediterranean until we had dealt with one of our 
adversaries. The oil coming from the Persian Gulf 
had to be convoyed for 12,000 miles. Again, how many 
tankers would get through the Japanese submarine 
forces ? If we had a Navy ten times the size of our 
present Navy we should not get it. British sources of 
supply were practically nil. The alternative was 
storage, and one could not say that the modern 
chemist could not devise a bomb which would damage 
reservoirs and ignite the oil. One might try to 
imagine, for example, the conditions at Thames 
Haven on the first day of a war. He was all in favour 
of oil reserves, but we must have some means of 
lightening the strain on the convoy system in bringing 
oil to this country. 

Captain Acworth, replying to the discussion, said 
that with regard to the criticisms of the tonnages he 
had mentioned in the paper as being necessary to 
provide the alternative advocated, he said that they 
were obtained from the offices of distinguished engi- 
neers in this country who were at least not second to 
those at the Admiralty. He had written five books 
with regard to the Navy and none of the questions 
put forward had been met. It was said that the 
technical questions were irrelevant and that the 
problem was one of supply. He did not understand 
how the most perfect machine in the world could 
defend us if we could not be sure of moving it. It 
had been stated by Lord Cadman that he believed the 
oil supplies of the world would run short in twenty 
years. It should also be borne in mind, said the 
author, that there would not be a drop of oil fuel 
available for any ship in the world were it not for 
petrol ; oil fuel represented the dregs, and the British 
naval bunkers were being used as dumps for the pro- 
ducts of petrol distillation. If a substitute for petrol 
were introduced, and the petrol stream began to dry 
up, then oil would not be raised, and he invited the oil 
profession to study that Achilles heel of the whole oil 
problem. 

When national conditions and circumstances 
made it desirable that within certain political and 
strategical limitations we must have the best machines 
in the world, then the really able engineer who knew 
his business, instead of saying that it was impossible 
to provide what was asked for, would rejoice, because 
that was the test of genius. If the Admiralty could 
not produce a British ship, burning coal, to fight an 
enemy ship using oil, there was a section of British 
engineers in plain clothes who could. 


The second paper presented was one on “ Destroyer 

Turning Circles” by A. P. Cole. 
DESTROYER TURNING CIRCLES. 

The turning trials of several destroyers of the same class 
are analysed, and the variation of circle characteristics with 
rudder angle and approach speed determined. It is found 
that the angular rate of turning and linear speed around the 
circle are proportional to the approach speed only up to. about 
20 knots; above this speed the angular rate of turning varies 
very little about a mean value dependent on the rudder angle 
only, whilst the linear speed continues to be practically pro- 
portional to the approach speed. The circle diameter is con- 
sequently the same for any particular rudder angie at all 
approach speeds up to 20 knots—at higher speeds the diameter 
increases with the speed. The variation of circle diameter with 
rudder angle at constant approach speed shows that there is 
generally an optimum rudder angle, which is above 35 deg. 
at low speeds, and about 30 deg. at high speeds, when the circle 
diameter is a minimum. Analysis of the rudder torque curves 
both ahead and astern shows that the rudder behaves as if it 
had an aspect ratio much larger than its nominal value. and 
that, consequently, a breakdown in flow conditions at the 
rudder occurs at effective rudder angles much lower than 
35 deg. This apparent increase in aspect ratio is considered 
to be due to the partial “* reflection ” of the rudder by the flat 
stern of the destroyer. Considerable variations are found in 
the circles at high speeds and large rudder angles, which may 
be accouated for by the instability of flow when the effective 
rudder angle approaches the critical value at which the break- 
down in flow conditions occurs. Large variations also occurred 
in the angle of heel, particularly at moderate speeds, but no 
explanation could be found to account for this. 


Discussion. 

Capt. Lord Louis Mountbatten said it was far 
more important to have similarity of performance 
in turning circles of destroyers in the same class than 
that the actual turning circles should be particularly 
good, if both those conditions could not be obtained. . 
In 1934 he was in command of a destroyer in a division 
having four ships of the “‘ D”’ class, all having very 
similar turning circles, so that manceuvring was 
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quite easy. Later, he had served in a division having 

Vv” and “W”’ class destroyers, there being two 
of each class, and manceuvring went to pieces. 

The figures in the paper indicated that when a 
Hotilla of destroyers was proceeding in line ahead 
and had to alter course in succession, there was a 
very considerable reduction of engine revolutions 
during the turn. Recently he had been interested 
in a device fitted to the “I” class destroyers to 
measure the extent to which a ship dropped astern 
solely on account of variation in engine speed. A 
shaft was taken through a differential drive from the 
two serews, showing the actual engine revolutions, 
and there was a time shaft revolving at the ordered 
revolutions, both entering the second differential 
and turning in opposite directions. If the engines 
were making a greater or lesser number of revolutions 
than the time shaft, the difference was measured on 
a scale, and by multiplying the number of revolutions 
by the pitch of the propeller, less the mean slip, one 
found on a scale the distance by which the ship was 
ahead or astern of the desired position. The import 
ance of that was that when “I” class destroyers 
altered course up to 90 deg. at 20 knots, the distance 
between two of them might be reduced by 60 or 
80 yards. Bearing in mind that the distance between 
bridge and bridge of destroyers in close order was 
only 300 yards, and that the destroyers were each 
110 yards long, so that there was only 190 yards of 
sea room between them, it would be appreciated that a 
reduction of that distance by 60 or 80 yards would 
make a Captain feel uncomfortable. By means 
of the gear referred to it was possible for the engine- 
room artificer to open up steam in both engines with a 
view to keeping the pointer on the second differential 
at zero. It was not always found possible to do that, 
but it had been found possible to keep within a 
maximum variation of 15 to 20 yards from the 
desired position. The result was practically to 
eliminate bunching at the turning point, so that 
turning, particularly at night, had been greatly 
facilitated. Engineers required in future that 
instead of having one pointer driven off the two 
shafts, there should be two separate pointers, one 
driven off each shaft, and he asked for guidance on 
that matter. If there were only one pointer driven 
off two shafts, it was possible to keep it central if 
there were 10 r.p.m. too much on the starboard 
shaft, provided there were also 10 r.p.m. too little 
on the port shaft. The question was what to do when 
altering course. 

Mr. M. P. Payne said that with such a thorough and 
complete mass of analytical data carefully measured 
and sifted, one naturally looked for some fundamental 
theory to correlate the information into some coherent 
form for guidance in future designs. Little real 
progress had been made in the theoretical treatment 
of the problem, even as regards moderate-speed 
vessels : but a comprehensive statement of the out- 
line of the problem was presented by Monsieur 
Barillon to the Tank Superintendents’ Conference 
at Berlin last year, giving the general principle on 
which the theoretical treatment should be attacked, 
and he recommended that statement to the attention 
of mathematicians having the ability and energy 
to tackle so complicated a problem. 

Capt. E. G. H. Bellars, R.N., referred to the tactical] 
aspect of the problem, and pointed out that in action 
one was seldom concerned with the lower speeds 
(below 20 knots), and that it was the higher speeds 
of the order of 27, 28, or more knots that really 
interested the users of the vessels. In attack, 
destroyers were most likely to have to fire on an 
enemy whose bearing from the fore and aft line of 
the ship was a fine one. The angle of heel when 
under rudder was of importance in its bearing on 
cross levelling to counteract the resulting cant of 
trunnions of the guns. .It was most desirable that 
the angle of heel should be small and he had noted 
with interest that that angle was reported to be 
variable, at any rate at moderate approach speeds. 

Mr. A. T. Wall said that the results given in the 
paper were not consistent, although doubtless they 
were much more accurate than many previous 
results. That inconsistency must be due to the 
break up of regular flow at high speeds and rudder 
angles. In those circumstances it was inconceivable 
that flow could be streamlined around the rudder. 
Rapid breakdown of eddies and vortices must have 
variable effects. Present-day knowledge of stream- 
line forms at high speeds and small angles to flow 
was very incomplete. At 30 knots and over, the 
old cod’s head and mackerel tail did not apply for 
appendages, and there was much room for research 
there. 

In thanking Sir Stanley Goodall and the Admiralty 
for having released the information given in the 
paper, he added that there must be a great deal 
of other data at the Admiralty which could be 
released with great advantage. 

Mr. R. W. L. Gawn said that some of the author’s 
results concerning the radius of the circle for various 
speeds and rudder angles might be explained from 
some model experiments in which the pressure on 
the rudder was measured, it being found that that 
pressure did not increase as the square of the speed, 
but at a lower rate. Moreover, at the higher speeds 
there was a breakdown of the flow and “ burbling ” 
at 25 deg., and the pressure suddenly diminished to 
two-thirds. With regard to the fact that at low speeds 





the speed on the circle was about 70 per cent. of the 
speed of approach, whereas at top speed the speed 
on the circle was 90 per cent. of the speed of approach, 
he said the probable reason was that not only had 
the normal pressure of the rudder declined, but its 
resistance also had declined at the higher speed. 

Mr. Bart S. Varty (Bureau Veritas, Paris) said 
that shipowners and shipbuilders did not carry out 
sufficient turning trials. 

Mr. K. C. Barnaby, in a written communication, 
referred to an attempt made some years ago, when 
Messrs. Thornycroft had built six destroyers for a 
foreign power, to analyse the results, and said it 
was shown quite clearly in that work that at full 
speed it was best to restrict the helm to under 30 deg. 
in order to get the minimum turning circle. It was 
interesting that Mr. Cole, as the result of his examina- 
tion of an entire class of destroyers, had confirmed 
that result. t 

Sir Stanley Goodall (Director of Naval Construc- 
tion), discussing the genesis of the trials dealt with 
in the paper, said it was the usual practice to carry 
out turning circle trials on all new ships. From 
time to time such trials with similar destroyers at 
high speeds had shown large and unaccountable 
variations. His predecessor, Sir Arthur Johns, 
had given instructions that a comprehensive series 
of trials should be made with a number of new 
destroyers in order to ascertain the cause of that 
variation. Those trials were carried out under Mr. 
Cole’s supervision. The results were of such interest 
to naval architects that the Admiralty had given 
permission for certain of them to be published, and 
the paper contained enough of the ‘ naval architec- 
ture meat of the egg”’ to enable members to enjoy 
a good meal. 

The results so far available concerning the angle 





of heel on turning had caused him some uneasiness 
in regard to the behaviour of the latest destroyers 
of the * Tribal” class, with their considerable top 
weight and high speed; but when at sea in one of 
those ships he was pleased to note that the angles 
of heel on turning at all speeds and rudder angles 
were very moderate. With regard to the statement 
that ‘‘ up to 25 knots the angle of heel was greater 
than anticipated, whilst above 25 knots it was less,”’ 
he would be interested to hear views as to whether 
the standard method of calculating the angle of heel 
needed revision. 

He would also like to hear views on the three 
theories put forward by Mr. Cole to account for the 
increase in circle diameter with increase in approach 
speed being due principally to the fact that above 
21 knots the angular rate of turning did not increase 
in proportion to the approach speed. 

The results showed clearly that at high speeds and 
large rudder angles there was considerable instability 
of flow at the rudder, which accounted for the 
variations in circle diameters and rate of turning. 
For that reason alone the trials had been well worth 
while. 

He drew attention to the curves of rudder torques 
in the paper and the author’s deduction that the 
rudder behaved as though it were partially reflected 
by the flat stern of the destroyer, a result which 
virtually increased the aspect ratio and reduced the 
rudder angle at which burbling occurred to a value 
below 35 deg. Was it considered that any modifica- 
tion was required in the usual method of calculating 
rudder torques ? 

The author, after a few words, intimated that his 
full reply would be made in writing. 

The meeting adjourned until Thursday morning. 

(To be continued.) 








Leipzig Technical Fair, 1938. 
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(Continued from page 389, April 8th.) 


BLEICHERT TRANSPORTANLAGEN G.M.B.H. 


A NOTABLE exhibit shown working in the section 
4A. devoted to building and transporting machinery 
was the new rotary shovel, illustrated in Fig. 26 here- 
with. It has been designed by the Bleichert Trans- 
portanlagen G.m.b.H., of Leipzig, and was exhibited 
in combination with some of the firm’s patented 
travelling belts, moving loose material, such as 
gravel and sand. Instead of a series of elevator 
buckets, a rotating head similar to that sometimes 
employed in connection with cutter heads for suction 





running through the centre of the machine. A 
designed output of from 50 to 100 cubic metres per 
hour of material is provided for. The speed of the 
head is 6 r.p.m. and the power required to drive it is 
furnished by a 6 H.P. motor, which is mounted at 
the outer end of the machine. It drives the head 
through reduction gearing and the driving shaft is 
supported within the top of the tubular casing, while 
the final drive is by a pinion engaging with a ring 
having internal teeth, which is attached to the 
rotating portion carrying the scoops. As will be seen 
from our illustration, the shovel is mounted on cater- 





FIG. 26—ROTARY SHOVEL—BLEICHERT 


dredgers has been adopted. This special system, the 
makers claim, does away with the wear of working 
parts and the output is increased. The rotating ring 
on the end of the shovel carries six scoops, which lift 
the material and feed it on to the travelling band in 
the interior of the shovel. From the band it can be 
delivered either directly into wagons or diverted by 
other travelling belts to any desired position. The 
stationary inner portion of the shovel has guide- 
plates, which allow the material as it falls from the 
topmost scoops to be passed on to the conveyor belt 





pillar tracks, and is carried between two steel uprights. 
The housing of the tubular casing carrying the rotating 
head is such that it can be raised or lowered or 
swivelled in an horizontal plane, thereby enabling the 
shovel to accommodate itself to any kind of heap of 
material or different types of excavating work. 
Levelling work, for instance, can be quickly carried 
out by swivelling the shovel horizontally. The various 
controls are all centralised at the driver’s seat at the 
back of the machine. The new shovel is particularly 
recommended for work in sand and gravel pits, while 
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it can also be employed economically in moving or 
making stocks of coal or coke. The firm also displayed 
a series of trailers for goods vehicles and some new 
designs of farm carts. 


ALLGEMEINE TRANSPORTANLAGEN G.m.B.H. 


Another machine in which considerable interest 
was displayed was the “ Tubator ” drain pipe forming 
and laying machine, designed and constructed by the 
A.T.G. Maschinenfabrik or Allgemeine Transportan- 
lagen G.m.b.H., of Leipzig, W.32. With this machine 
a network of drain pipes can be automatically laid at 


pressed between the core and the outside wall of the 
hollow space formed by the mole plough, thereby 
forming a continuous tube. Special features include 
an automatic attachment for lowering the blade at 
any desired rate so that pipes can be laid on a slope, 
and there is also an attachment for closing the trench. 
In special cases, such as the draining of aerodromes or 
sports grounds, the open trench can be filled with 
gravel or sand, a practice which augments the draining 
qualities of the pipe network. The machine described 
is claimed to reduce the cost of drainage schemes 





very considerably. When it is not required for 








FiG. 27—DRAINPIPE FORMING 


any desired depth, the pipe being formed in a porous 
concrete, well packed in the surrounding soil to give 
good contact. The system is claimed to reduce con- 
siderably the cost of draining land and aerodromes. 
A general view of the machine is reproduced in Fig. 27. 
It is mounted upon broad caterpillar tracks, which are 
dimensioned so that the machine will not sink into 
soft ground. There are three forward speeds and 
the machine conforms with the licence requirements 
for use on a public highway. The tracks are driven 

















FiG. 28—BLADE ATTACHMENT—A.T.G. 


by an oil engine and steering is effected by the use of 
a double differential and track brakes in the usual 
way. The requisite supplies of sand, cement, and 
water are carried in bunkers and tanks and the mole 
plough produces the mould for the continuous porous 
concrete pipe which is automatically formed as the 
machine moves forward. The designed output is 
about 1000 m. per day, at a speed of 4 m. per minute. 
Pipes can be laid at any desired depth up to 75 cm. 
and each filling of the storage bunkers and tanks 
serves to lay about 200 m. of piping in a continuous 
length. To start the operation, a small trench is dug 
and the machine is driven over the trench so that the 
blade can be lowered to the depth required. The 
sand and cement are carried in screened bunkers and 
the water in a tank with a control valve. By means 
of a sand worm and conveyor trough cement of the 
desired mix is made and is passed by a jigging con- 
veyor to the forming device below the ground, which 
is reached through a vertical shaft furnished with a 
shaking and ramming mechanism, placed imme- 
diately behind the mole plough (Fig. 28). The plough 
is equipped with a spiral shaped piece of steel, the 
purpose of which is to feed the concrete mixture into 
an iron core of nearly conical shape. The mix is 
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AND LAYING MACHINE—A.T.G.& 


drainage or pipe-laying work the concrete mixing 
plant can easily be removed from its chassis, leaving 
a useful caterpillar tractor for general work. 

(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


ART AND THE ENGINEER. 

Sir,— Your leading article of February 11th, describing 
the task of the Chicago Bauhaus, raises some problems 
which the Design and Industries Association has been 
endeavouring, not without some success, to solve in this 
country for the last twenty years, and already manufac- 
turers representative of many industries realise the import- 
ance of good design. 

The vast majority of every-day commodities produced 
by the machine are ugly and badly designed, but this 
ugliness is not a quality inherent in machine production. 
In fact, in most cases production costs would be lowered 
if the goods were designed to look like what they are and 
to take full advantage of the technical processes now 
available instead of being given the innumerable dis- 
guises that they are frequently made to assume. We 
have imitation log fires, grained paint on metal to imitate 
wood, sham Tudor houses—to mention only a few 
examples—when there are trained men waiting to bring 
out from their materials the dignity which is inherent in 
their natural qualities. 

The artist without any shadow of doubt has his part to 
play in giving to everything we live with and use that 

‘quality ’ of proportion, colour, and form which his 
particular mind and training can specially give. It is a 
duty to the future of civilisation that the engineer and 
the artist should co-operate, not to add “‘ Art ”’ to a product 
of the machine age, but to exploit those fundamental 
principles of good design which remain true in the pro- 
ductions of all ages, and to evolve the forms which flow 
naturally from the correct use of the materials and pro- 
cesses at their disposal. 

There is nothing which is essentially contradictory 
between the terms “ artist”? and “ engineer.” A man 
may be both, as, indeed, many of the best designers are. 
The Forth Bridge, handled by another engineer, might, 
whilst still depending on the same constructional principle, 
have been very ugly indeed. The beauty of the bridge as 
we know it to-day is due to the fact that its designer 
had the power of xsthetic judgment and selection, as 
well as scientific knowledge. In the design of any object 
there is always an element which is arbitrary. We may 
pretend that it is a rational or scientific element, and call 
it “ streamline,” but actually it is due to the instinctive 
judgment of an individual who, whatever he may call 
himself, is essentially the artist ; to him the final grace 
in all things made by man is due. An engineer who 








produces unsightly designs does not do so because he 





is an engineer; he does so merely because he does not 
happen to have trained artistic perception as well. 

For proper research and a thorough investigation of the 
problems with which we are faced, Britain needs a 
Bauhaus, too, or, as we would prefer to term it, a House 
of Design, unless we are prepared to rely on the United 
States to do all the research for us. One of the aims for 
which this Association is working is to interest industry in 
a scheme that will make this possible. 

SEMPILL, 
President, Design and Industries 


Feb. 25th Association. 


POSSIBLE ABUSE OF THE GRID. 

Sir,—The defects of the electrical ‘“‘ grid” are by now 
well recognised, its worst being its vulnerability in war- 
time or times of industrial unrest, and though the country 
is faced with the strange spectacle of intensified rearma- 
ment on one hand and undiminished sales effort in the 
crippling extension of electrical power on the other, and 
must reconcile these contradictory activities as best it 
may, since it cannot explain them logically, nevertheless, 
the grid has been successfully foisted upon us, and we 
must accept it as it is, but so far there is one feature that 
seems to have escaped attention, and that is the power 
it conveys of making the general public which avails 
itself of this source of supply foot the bill for private 
enterprises with which such public has no direct concern. 

May I take a hypothetical example ? Had the Cale- 
donian Power Bill passed, no doubt a hydro-electric 
scheme would have eventuated, resulting in the genera- 
tion of considerably more power than would be needed 
for carbide manufacture, or so we may reasonably assume. 
and what would be more natural than that all such surplus 
power should be sold to the main contractors for electrical 
supply throughout the country at a price low in itself. 
but sufficient to pay for all the power needed for the 
production of the commodity ostensibly forming the 
main business of the company ? 

The net result of such a possible—indeed, almost 
inevitable—arrangement would be that every consumer 
taking his requirements from the grid would be paying, 
in effect, the power bill of the carbide manufacturers—a 
state of affairs highly satisfactory to the balance sheet 
of the company, but distinctly unfair to the general 
public, and none the less so because, in the mulcting of 
many the injustice to the one so often seems too small to 
worry about. 

It therefore becomes very clear that in any proposal 
by a private company to acquire water power rights, it 
will be necessary to watch the proposed application of the 
energy developed very closely, and where cheap power is 
acquired by the main contractors, to insist that the benefit 
be passed on to the consumer in full—or the old adage 
that it is impossible “‘ to fool all of them all of the time ” 
will become meaningless, thanks to the “wonders of 
electrical power,” the advantages of which are so con- 
sistently stressed by the Beaverbrook Press in strange 
contradiction again to its patriotic protestations. 

April 12th. S. P. CHRISTIE. 








BLAST-FURNACES AND ORES IN AMERICA. 


THE number of American blast-furnaces m opera- 
tion declined from 191 in September, 1937, to 114 
in December, but two new furnaces were completed, and 
a third was completed early in 1938. These three are all 
100ft. high and of 1000 tons capacity, with 25ft. hearth 
diameter, 28ft. bosh, and 43,500 cubic feet volume, 
although one is designed for enlargement to 32ft. bosh 
and 51,500 cubic feet volume, with 1200 tons capacity. 
Several new gas washers have been developed in connection 
with the use of Small cheeks for stoves. In wet cleaning. 
the trend is to more efficient washers of the static type. 
eliminating rotary devices. A new pig-casting machine 
to serve two blast-furnaces has a capacity for 2000 tons 
of 100 Ib. pigs per day, at a cost of 5d. per ton, or a quarte: 
the cost with an older machine. It is thought that furnace 
operators would object to attempts at producing low- 
silicon, low-sulphur iron, but would be more favourable 
to low-silicon, high-sulphur iron. Desulphurisation may 
be effected in the blast-furnace ladle, in the mixer, by a 
second treatment in the transfer ladle, or by removal 
in the converter during the basic Bessemer process. The 
last method is considered the most desirable. Iron ore 
shipments from the Lake ranges were 62} million tons, 
the highest record since the 654 million tons of 1929. 
To the fleet of steamers carrying ore to the lower Lake 
ports there was added in 1937 a steamer with deadweight 
capacity of 12,000 gross tons. Depletion of the best ores 
is stimulating treatment of ores in which much of the 
silica is very fine sand and % ordinarily wasted. The 
fine material overflowing from bow! classifiers contains 
appreciable amounts of very fine ore particles, and attention 
is being given to their recovery by concentration, the 
concentrate then being treated by sintering or agglomera- 
tion. Magnetic roasting and magnetic separation is a 
promising treatment for material for which gravity 
separation is not practicable. It is estimated that the 
eastern part of the country has some 1500 million tons 
of magnetite, from which 1000 million tons of 67 per cent. 
iron concentrates can be produced. In Alabama the 
quality of the ore is being improved by crushing, sizing. 
and sintering. 








New Bripce aT CAaRMARTHEN.—A new reinforced 
concrete bridge over the river Towy at Carmarthen has 
been officially opened. Built at a cost of £100,000, it 
replaces a seven-arched bridge which had been in service 
for several hundred years. 
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A Large Level 


Lufling Crane. 
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HE design of level luffing cranes for quayside work 

and similar services has been brought to a high degree 
of perfection. but it has not been adopted to any great 
extent for heavy lifts, especially in such cases as those in 
which the crane is mounted on a pontoon for shipyard 
work. The conditions are rather d.fferent, but that the 
difficulties can be overcome is witnessed by the crane 
which we illustrate herewith. It has been successfuily 
put to work at the Naval Dockyard at Wilheimshafen 

















Fic. 1—CRANE WITH JIB LUFFED 


and was built by the Demag Aktiengesellschaft, of Duis- 
burg, Germany. It is capable of a lift of 100 tons at a 
radius of 36ft. or 50 tons at 105ft. 

The merit of level luffing lies in the fact that very little 
power is required in the process, as the load traverses a 
horizontal path. The operation can also be carried out 
more swiftly, as the crane driver does not have to attend 
to the hoisting gear. With a pontoon crane, however, a 
complication arises from the fact that the pontoon must 


As will be seen from the drawing, the crane is of the 
articulated jib type and is luffed by means of a large screw 
connecting the lower part of the main jib with the upper 
part of the rotating tower. The deadweight of the jib 
is counterbalanced by a weight on a lever projecting at 
the rear and connected to the heel by links. The result is 
that balance is maintained whatever the outreach of the 
jib, that is to say, naturally, excluding the load. 

The tower is a rectangular structure, fabricated largely 
by welding. but the lattice work is riveted. It is mounted 
on a mast built into the structure of the pontoon. The 
weight is carried by a bearing at the top of the mast and 
the bottom, which ts clear of the deck. is steadied by a ring 
of rollers. 

The main bearing is, naturally, a very important part of 
the crane and a special one was designed in collaboration 
with the Vereinigte Kugellagerfabriken, Schweinfurt. It 
is Ulustrated in the sketch Fig. 4, and has to take all the 
weight of the superstructure and the load, and also the 
horizontal reaction of the outreach of the load. On account 
of the facts that the crane structure must deflect under 
load and that the relative positions of the parts cannot be 
absolutely assured, the rollers of the bearing are made 
barrel-shaped. In this way, it is claimed, harmful edge 
pressures which might damage the races are avoided. The 
rollers are immersed in an oul bath and the electrical con- 
nections for driving the winches are carried through the 
hollow centre of the bearing by means of slip rings. 

The main hoist is in two parts, each of 50 tons, with a 
six-fall purchase of 34 mm. rope having a breaking strength 
of 160 kilos. per square millimetre. There is also an 
auxiliary hoist of 10 tons at the extreme end of the jib. 

The following are the working speeds :—Lifting with 
loads from 25 to 100 tons at the main hooks, about 13ft. 
per minute ; lifting with loads from 0 to 25 tons at the 
main hooks, about 23ft. per minute ; lifting with loads 
from 5 to 10 tons at auxiliary hook, about 56ft. per minute ; 
lifting with loads from 0 to 5 tons at auxiliary hook, about 
98ft. per minute ; slewing, about one turn in five minutes ; 
luffing, about 33ft. per minute (measured at the main 
hook). 

The three main winches, which are arranged in the cabin 
at the back of the tower, and are illustrated in Fig. 5, each 
have their own motor. Couplings have been avoided 
wherever possible, and variable gears for increasing the 
lifting speed with light loads have also been dispensed 
with entirely. For light loads the speed of the motor is 
increased by roughly 70 per cent. sumply by weakening 
the field. The field weakening contacts are arranged 
behind the Ward-Leonard contacts of the controller drums 
and are locked normally by a pawi which can only be 
released by pushing down a pedal. This prevents running 
unintentionally with fuli load with a weakened field. The 
main hoisting gears are coupled together by means of a 
spring band coupling and mtermediate shaft only when 
lifting is to be performed by both hooks simultaneously. 
Prior to doing so the load can be hung on at two pomts and 
the ropes tightened by letting the two hoisting gears run 





separately. The coupling of the main hoisting gears to 




















THe Encincer” 


of mechanical couplings and the levers and hand wheels 
necessary for their operation greatly simplifies the plant, 
and has proved to be most beneficial in operation. All 
that is required to control the entire crane are just two 
hand wheels on the right and two on the left of the control 
desk (see Fig. 6). The large wheels are for operating the 
selector drums for the hoisting gear and the slewing and 
luffing gears respectively, while the small wheels are con- 
nected to the controller drum. 

Arranged on the front panel of the control desk in the 
field of vision of the crane driver are all the instruments 
for controlling the operation of the crane, as well as 
warning lamps which ight up shortly before the respective 
driving gear reaches its end position. It is not until 
shor.ly after this that the limit switches come into action. 
The position of the selector drums is marked by lamps on 
the control desk. In case of danger all driving gears are 
brought to a stop immediately by pressing an emergency 
button. 

In order to enable the speed to be accelerated or retarded 
as gradually as possible when changing over from one 
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Fic. 4—MAIN PIVOT BEARING 


contact on the controller drum to the other, the generators 
have a strong inherent damping action. They are pro- 
tected by safety contactors and maximum current 
releasers. The slewing gear control and the bolt locking 
device of the crane are interlocked electrically, so that the 
crane cannot be slewed until the locking device has been 
released. 

The driver's cab is connected by telephone with the 
winch house, the bridge, and the engine-room. There is 
also a loud speaker plant installed, by means of which an 
erecting foreman, equipped with a microphone and head 
receiver, can communicate with the crane driver when 
out of sight of each other. To allow the crane driver 
to have his hands free, a microphone is provided for him 
on the control desk and a loud speaker on the back wall of 
the cab. After changing over, the crane driver can also 


speak through a large loud speaker (with radial emission) 

on the deck. It is also possibie, however, for the captain 

to speak from the bridge through the large loud speaker. 
The pontoon is rectangular, 131ft. long by 75ft. wide, 








When the crane is loaded with 


with sides 13ft. in height. 











FIGS. 2 AND 3—100-TON LEVEL LUFFING PONTOON CRANE 


heei over as it picks up the load. This results in the out- 
reach of the jib increasing as the hee! develops, and if this 
movement is not counteracted the load will swing outward 
when it leaves the ground. It is consequently necessary 
in picking up a load with an ordinary derrick to work 
alternatively the hoisting and luffing gears. In the crane 
iiustrated this trouble is overcome by the control of the 
gears in a simple manner, for it will be appreciated that 
the use of the luffing gear will not alter the tension in the 
hoisting ropes even when the load is not fully suspended. 





The power required for luffing is from 15 to 20 per cent. of 
that required by an ordinary luffing crane. 


one another is then done automatically by an electro- 
magnet (A.E.G.), which receives current by the selector 
drum for changing the Ward-Leonard generator over to 
the different hoisting gears being moved to “ both hoisting 
gears.” An electrical locking device prevents the two 
motors being supplied together with current before the 
coupling is engaged and, vice versd, prevents each motor 
being started individually before the coupling is com- 
pletely disengaged. Ail the movements are effected through 
Ward-Leonard controls, and as there are two identical 
generating plants on the pontoon, luffing or slewmg can 
be performed simultaneously with hoisting. The absence 





50 tons at a radius of 105ft. against a wind pressure of 


about 10 lb. per square foot, with the jib athwartships. 
the pontoon heels*through an angle of about 5$ deg. The 
freeboard then amounts to about 20in. The pontoon is 
trummed in such a way by a baliast of concrete in the after- 
body that it is on an even keel when the pontoon is under 
way, t.¢., with the crane unloaded and the jib fully extended 
to aft. The stern is curved to accommo.ate the propellers 
and the bow inclined slightly to reduce the resistance 
when under way. 

In order to diminish the risk of damage through collision, 
wing passages are provided at the bow and at both sides. 
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The pontoon is also sub-divided by one longitudinal and 
five transverse bulkheads into imdividual water-tight 
compartments. The pontoon is built in accordance with 
the specifications of the Germanic Lloyd for the Class 100 
Ak (small coasting craft). The deck is designed in the 
usual way for storing goods for a load of about 4 ton per 


blades project downwards. Each blade is carried by a 
vertical pivot and can be so “ feathered ” by an internal 
cam gear that at some part or another of its rotation 
round the main axis it is set at an angle to the tangent. 
It will be appreciated that by varying this position round 
the circle steering can be effected in any direction with full 











FIG. 5—MAIN WINCHES 


square foot, at some points even for over | ton per square | power without the use of a rudder, and that the pontoon 


foot. 

Below deck there are cabins for two officials and also 
comfortably furnished sleeping and living rooms for a 
crew of ten, as well as a cook’s galley, pantry. and store- 
room. The rooms have hot water heating apparatus. On 
deck there are, among others, a spacious washroom with 


can be pushed up alongside without any headway. The 
propellers in this case have a blade circle of 83in. diameter 
and blades 5lin. long. They are set as wide apart as 
possible. To make sure that the rod system is properly 
lubricated the interior of the impeller of the propeller is 
completely filled with oil. The control stick standing 























FiG. 6—CONTROLE CABIN 


hot and cold running water, the hot water being supplied 
from a reservoir heated electrically. 


upright in the middle and designed like a two-arm lever 
is for adjusting the rod system from outside to feather the 


Propelling and manceuvring the pontoon of such a crane, | blades for steermg purposes. This adjustment is done 


with a superstructure reaching up some 250ft. when fuliy 


from a control pedestal on the bridge through the pull on 


topped-up, naturally requires a considerable amount of | a rope by using servo-motors which act on the control 


power and adaptability, and much thought was given to 





sticks. Special care is taken to ensure that oil cannot 
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FIG. 7—PROPELLING AND POWER EQUIPMENT 


the matter before the Voith-Schneider propeller and drive 
were adopted. There are twin propellers in the case under 
review, and their general principle was descr.bed in THE 
ENGINEER of May 15th, 1931. Broadly speaking, the 
action of these propellers may be described as resembling 
that of a Canadian paddling a canoe when he does not 
lift his blade out of the water for the forward stroke. The 
propeller, see Fig. 8, has a vertical axis carrying a plate 
flush with the bottom of the hull, from which six curved 





trickle out of the interior of the propeller nor water get 
into it from the outside. 

During the acceptance trials of the crane, when the 
engines were developing 900 H.P., the pontoon attained a 
speed ahead of 7-4 knots and astern of 4:85 knots. To 
make one complete turn in its own length the pontoon 
took just fifty-three seconds and was brought to a stop 
again twenty seconds later. The time taken to bring the 
pontoon to a stop from full speed was about forty-five 





seconds with a stopping path of 260ft. A hawser pull of 
10 tons was established at the pile test. 

The power plant, which combines the services of generat - 
ing electric current to operate the crane and driving the 
propellers, see Fig. 7, comprises two seven-cylinder Diesel 
engines with a continuous rating of 450 H.P. at 400 r.p.m. 
Starting is effected by compressed air supplied by a 
Demag compressor driven by a 15 H.P. Junkers double 
piston Diesel engine. The electric generators are in dupli- 
cate and are arranged between the propeller gearing and 
the engines. Each unit comprises a Ward-Leonard 
generator for the hoisting gear and a double-sided 
generator, one side of which works the slewing and luffing 
motors, while the other feeds the general auxiliary net- 
work and provides excitation current. Owing to the fact 
that each Diesel engine, even when running idle, can absorb 
@ higher input than that returned by the hoisting motors 
to the generator when lowering the maximum load, it was 
possible to dispense with special reverse current relays 
and ballast resistances which, when lowering heavy loads, 
are otherwise necessary in order tu prevent the speed of 
the eng.ne being increased unduly. 

The pontoon can be connected up also to the land net- 
work, but the crane should not then be working and, 
what is more, it is not possible for it to work then, because 
the Ward-Leonard generator for the crane motors can be 
driven only by the D.esel engines. 

A novel arrangement is the s mple changing-over equip- 
ment for connecting up alternatively one of the two 
machine aggregates, which generate the working current 
or the Jand connection up to the crane network and deck 











FIG. 8—VOITH -SCHNEIDER PROPELLER 


lines for the lighting and auxiliary machines. For this 
connection there is a hand wheel in the starboard engine- 
room, another in the port engine-room, the former being 
affixed on the engine switchboard. These hand wheels are 
coupled by a change drive with a controller drum which 
positively disconnects all connections and re-connects them 
in the correct sequence for the new connection. The ratio 
of transmission between hand whee! and controller drum 
1s so large that two complete turns of the hand wheels are 
necessary for each new connection. This slow changing- 
over equipment ensures that arcing does not take place m 
the controller drum, but in the contactors provided for the 
purpose. The change over is thus done devoid of current. 
In the centre between two switching positions there is in 
every case one zero position, so that this equipment serves 
s.multaneously as a main switch. The equipment greatly 
sumphfies the operation of the electrical plant. 

Although the lighting current is normally taken from 
the main generator, it can also be supplied by a dynamo 
connected with the air compressor engine and _ finally 
there is a 24-volt emergency lighting set. There are three 
electric anchor winches and warping capstans, two in the 
bows and one at the stern. 

A self-priming centrifugal pump with an hourly capacity 
of 3955 cubic feet at a manometric delivery head of 345ft. 
and driven by a Junkers double-piston Diesel engine is 
provided for pumping the bilge and extinguishing fires. 
It can be used to force water through a pipe up to a spray- 
ing pipe at the jib head. The crane can thus be employed 
also as a travelling fire extinguishing tower. A salvage 
pump with an houriy capacity of 14,125 cubic feet and an 
Ardex fire extinguisher in the engine-room are also 
installed. 








Bombproof Power Station. 


In a paper on “‘ The Structural Aspect of the Generation 
and Transmission of Electrical Energy,” before the 
Yorkshire Branch of the Institution of Structural Engi- 
neers, on March 17th, Mr. A. J. Hodgkinson presented the 
suggested design for a bombproof power station that we 
reproduce herewith. He said that he considered it fairly 
safe to state that our present structures were not proof 
against an air attack. To resist a heavy bomb reinforced 
concrete 15ft. thick would be necessary. We could expect 
a larger number of misses than hits, but we ought not to 
forget that a hit might be received. Partial protection 
could be secured by concrete slab roofs not less than Sin. 
thick on trusses or beams of resilient material ; increased 
height and thickness of the plinth ; the building of barrier 
walls to localise damage ; the replacement of glass windows 
by windows of a cellulose base material ; the absence of all 
roof lights and openings ; the provision of gas stations for 
the accommodation of the gas squad; the provision of 
bomb shelters for the operating staff; remote control of 
the plant from a bombproof structure ; and the provision 
of an armoured guard over the most important plant. 
The retardation of a falling bomb due to air resistance was 
equal to the acceleration at a velocity of 240ft. per second, 





420 


THE ENGINEER 





ApriL 15, 1938 








and the kinetic energy of a 20001b. bomb falling from 
20,000ft. was 1,800,000 foot-pounds. The time taken was 
eighty seconds. The direction of motion of the bomb at 
the time of impact from a plane moving at 200 m.p.h. was 
vertical for a release height of 20,000ft. and became 
70 deg. to the horizontal from a height of 2000ft. If we 
were to consider those additional forces on our structures 
it would be necessary to leave the old orders of architecture 
and adopt engineering structures of a pleasing appearance. 
There was no doubt that the best place for our protection 
was below ground level, but to construct a power station 
below ground level would be very costly and impracticable. 
The first consideration should be to parry or divert bomb 
forces and so keep out of the structure the destructive 
internal forces of the bomb. Should the bomb penetrate 
there should be a second line of defence. The suggested 
design would house plant and equipment with units of 
50,000 kW and boilers having a steaming rate of 300,000 Ib. 
per hour each. It was to be noted that the space between 
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BOMBPROOF POWER STATION 


the walls provided an excellent air passage for the circula- 
tion of the quantity of air required for the furnaces, 
12,000,000 cubic feet per hour. The cool air came into 
contact with the main inner shell and an advantageous 
heat exchange took place. 

Only two comments seem to be necessary. Mr. 
Hodgkinson has not left the “ old orders of architecture” 
behind ; he has reverted to one of the earliest known 
structures—the lean-to. And it is to be hoped that the 
threat of aerial attack will never become so dangerous as 
seriously to influence the development of the architectural 
design of power stations or any other buildings. That 
would seem to mean a return to the dark ages. 








Surge Protection of Transformers. 


MertTHObs adopted for the protection of overhead lines 
and transformers from the incidence of lightning are 
discussed in a paper read on April 13th by Dr. J. L. 
Miller and J. M. Thomson before the Institution of Elec- 
trical Engineers. It is shown that in many cases it is 
not economic and in others technically difficult to provide 
sufficient line protection, and transformers connected to 
such lines are liable to be subjected to transients having 
high voltage amplitudes and high time rates of voltage 
change. In dealing with transformer breakdowns caused 
by transients the authors show that the important stresses 
are those between coils and turns, and not those in the 
major insulation. In most cases transformers can be 
protected by wave flatteners which permit under all 
conditions safe rates of voltage change at the terminals. 
Three representative wave flatteners, namely, condensers, 
inductances, and surge absorbers, are considered, and 
equations are given which indicate the manner in which 
their performances are calculated. All degrees of lightning 
conditions are taken into account, including those which 
cause flash-over near the protected transformer. 

Many devices have been introduced to reduce. lightning 
troubles. The more important are (a) earth wires, (b) 
Petersen coils, (c) de-ion gaps, (d) sub-station shielding, 
(e) arresters, (f) co-ordinating gaps, (g) non-resonating 
transformers, and (h) wave flatteners. Each of these 
may be employed separately or in conjunction with one 
or more of the others. Many of them are not specifically 
used for the protection of the transformer windings, 
but rather for the purpose of reducing line outrages, 
although most of them serve the former purpose to a 
greater or less extent. 

(a) In accordance with the first scheme, an earth wire 
mounted above the line conductors reduces the surge 
voltage impressed thereon by induction. It acts as a 
shield to prevent the connection of lightning strokes with 
the conductors, and reduces the risk of flash-over from a 
tower to a line conductor. Earth wires are installed 
generally for the prime purpose of preventing outrages 
and not as a transformer protection. 

Their effectiveness as shields, however, is dependent 
on very low resistances in the earth connections at the 
tower feet, and in practice it has been found that unless 
these resistances are maintained below a figure in the 
neighbourhood of 10 ohms flash-over will be prone to 
occur from a tower to a line conductor. The connected 


transformers will then be subjected to surges of a severity 
for a given line depending on the distance between the 
point of flash-over and the transformers. Naturally this 





distance will often be short enough to make these surges 
dangerous to the transformers. 

In places where it is impossible to obtain the required 
low value of the earth resistance directly a counterpoise 
can be employed, but it is very expensive, and so far 
its use has been limited to important 220-kV, 132-kV, 
and 66-kV lines. To a lesser extent the same remark 
regarding expense applies to the earth wire, so that it is 
often not economically practicable to provide secondary 
distribution systems with these devices. 

(6) A Petersen coil connected between the system neutral 
and earth clears a line to earth fault by virtue of the fact 
that it carries a lagging current equal in magnitude and 
opposite in phase to the charging current at the fault. 
While of recent years they have come into prominence, 
the purpose of these coils is simply to = sexnggpen the type 
of trouble mentioned and not to afford transformer 
transient protection. 

(c) De-ion gaps connected across the insulator strings 
have the property of preventing the formation of a 
maintained power-frequency arc when a transient flash- 
over has occurred. Their main purpose, like that of 
the Petersen coil, is therefore to prevent circuit breaker 
operation and thus to maintain continuity of service. 
So far as the authors are aware they have only so far 
been employed with a setting just low enough to rob 
the insulators of the flash-over, and thus from the point 
of view of transient over-voltages the position is nearly 
the same as if the gaps were not in use. They afford no 
protection to connected transformers. 

(dq) To prevent lightning strokes connecting with 
apparatus either directly or indirectly vié insulator flash- 
over, several interconnected earth wires are sometimes 
mounted above large sub-stations and run out for a short 
distance along the lines, and, in general, such an arrange- 
ment is satisfactory. This measure of protection results 
not only from it being a reasonable scheme to maintain 
low values of the earth resistance locally at the station, 
but also from the fact that a large number of inter- 
connected overhead earth wires can together reduce the 
earth wire system surge impedance to a value sufficiently 
low to prevent the tower-top voltage rising to flash-over 
value. Nevertheless, an earth resistance of a few ohms 
only may be great enough to cause flash-over with strokes 
of great current magnitude, with an application of a 
surge to the transformers as a consequence, and thus 
trouble, particularly on medium-voltage stations, still 
persists. Large numbers of stations are only incom- 
pletely shielded, or are not shielded at all, and in such 
cases direct strokes may, of course, connect directly with 
the conductors near or at the transformers. This applies 
particularly to small rural transformer stations. 

(e) Arresters are used to protect the apparatus connected 
to the line by reducing the surge voltage amplitude to a 
low value rather than to protect the line itself. At 
present the installation requirements of these devices 
are such that they must be shielded from direct strokes 
and must be connected to low-resistance earths. Thus, 
so far as large stations are concerned, they are generally 
employed in conjunction with (a) and (d), and in cases 
where a complete earth wire network is not employed 
at least an earth wire system stretching out for a few 
spans is necessary. Nevertheless, there is the risk of 
strokes connecting with the conductors vid insulator 
flash-over even when shielding is employed, and in such 
cases the lightning current in point is not limited by 
the line surge impedance. Thus, from the point of 
magnitude of surge current and of rate of voltage rise, 
conditions more onerous than those caused by travelling 
waves are likely to obtain at the arrester and transformer 
terminals. 

So far as the smaller and isolated sub-stations operating 
at the lower voltages are concerned, the position is worse 
since it is often difficult to provide low values of the earth 
resistance and generally no shielding is economically 
possible. It will be seen, therefore, that there may be 
some difficulty in obtaining the conditions necessary 
for the correct operation of arresters, and that there are 
considerable limitations to their installation. 

(f) Rod co-ordinating gaps are used in an effort to 
limit to safe amplitudes the over-voltages reaching trans- 
formers, and are employed either as the only means of 
defence or in conjunction with (a) and (d). The resulting 
impulses are still dangerous to transformer insulation, 
but there is also another limitation. It results from the 
large impulse ratio which a rod gap exhibits under the 
influence of steep-fronted waves or direct strokes, and on 
that account it has been found desirable in practice to 
reduce the gap settings below the nominal co-ordinating 
values in order to restrict the amplitude of such over- 
voltages to a safe value. This has the effect of correspond- 
ingly lowering the flash-over voltage of the gap for less 
steep transients so that smaller amplitude slow-fronted 
travelling waves provoke frequent and unnecessary flash- 
over. 

(g) The non-resonating transformer is designed to have 
an initial voltage distribution equal to the final distribu- 
tion. As a consequence, the axial voltages in the winding 
are uniformly distributed and the voltages to earth never 
exceed those obtaining at the initial distribution. The 
effect is achieved by using capacitance shields, usually at 
line potential, insulated from the tank and the winding. 

(h) The wave flatteners in common use are surge 
absorbers, inductance coils, and condensers, the first two 
being connected in series with the line and the transformer, 
and the last in shunt with the transformer. Their object 
is to flatten the fronts and tails of transients to an extent 
such that the axial gradients in the protected winding are 
reduced to a safe level. 

Devices (a) to (f) aim essentially at limiting the 
number and magnitudes of the surges arriving at the trans- 
former, and, as will be evident, in general their effective- 
ness is not complete, but depends partly on conditions and 
partly on the allowable expenditure. Thus, in a large 
number of cases the connected transformers will, despite 
their installation either singly or severally, be frequently 
subjected to surges having amplitudes of the order of the 
transformer terminal flash-over voltage, and the fronts and 
tails of these surges will be as steep as if the protective 
devices were absent. Therefore in order to gain immunity 
from transformer breakdown it is often necessary to aim 
for a surge-proof transformer ; that is, to employ a special 
non-resonating design, or to limit the rates of voltage 
change at the transformer terminals by incorporating 





wave flatteners. The choice of flattener is confined to 
surge absorbers, condensers being unsuitable for flash- 
over or direct-stroke conditions and inductances for 
travelling wave conditions In cases where no external 
line protection is employed, and this is frequently the 
case on many systems, the connected transformers have 
to withstand a relatively greater number of surges, so that 
without the further safeguard the risk of breakdown is 
greatly increased. 

In the paper six different transformer winding arrange. 

ments are examined. It is found that in all cases, despite 
the widely differing ratings and physical dimensions of the 
windings, the same degree of wave-flattening decreases 
the stressing by approximately the same amount. This 
lack of any critical dependence of the amount of flatten. 
ing necessary for a desired reduction of stressing on the 
characteristics of the particular transformer is of great 
practical importance. 
_ It is also shown how condensers can have no general 
application for producing the required wave flattening, 
since they are only effective in the restricted conditions 
where a flash-over near the apparatus is impossible. 
Similarly, inductances are shown to be ruled out on account 
of the amplitude increase and consequent increased tend 
ency to dangerous flash-over to which they give rise. 

Of the wave flatteners discussed, the surge absorber 
alone has none of these drawbacks, and the factor of pro- 
tection determined in its design is maintained under the 
most rigorous conditions which have been simulated. 
Operating experience has shown that this degree of pro 
tection is adequate. 

Another fact that emerges is that the reinforcement ot 
a@ winding for a particular terminal condition does not 
necessarily increase its strength, but may only shift the 
region of maximum gradient into the non-reinforced part 
of the winding. As regards direct-stroke phenomena 
in particular, the multitudinous reflections arising do not 
appear to cause any untoward effects in themselves, and 
the severe transformer gradients likely to exist are due 
both to the greater amplitudes of the surges with those 
under travelling wave conditions and to the rapid rate 
of rise and collapse of voltage. The severity of these 
gradients cannot accurately be determined until such a 
time as more data are available regarding the rate of rise 
of lightning voltage and until definite figures relating to 
impulse ratio with such rates of rise are forthcoming. 
Nevertheless, sufficient information is given to show that 
the short durations of the high-amplitude surges caused 
by direct strokes add complication to the reinforcement 
problem in transformer windings unless external wave 
flatteners are employed. 








SIXTY YEARS AGO. 


A Q@LANCE through the “ Abstracts of Specifications © 
in our issue of April 12th, 1878, reveals one or two inven 
tions which still have topical interest. The gas engine at 
that time was in the very early stages of its development. 
Nevertheless, under the title of ‘‘ Gas Motors,”’ we find 
described an engine which—with a little imagination 
applied to the interpretation of our very brief description 
of it—might be held to contain the germ of the two-stroke 
cycle gas or petrol engine. The motor was arranged in 
such a way that one stroke of the piston drew “ inflam- 
mable gas or vapour and air ” into one end of the cylinder 
through a number of small holes, while another stroke 
caused the gas or vapour to pass through a number of 
holes to the other end of the cylinder where it exploded. 
Valves were used to prevent the return of the gas or 
vapour after it had once entered the cylinder. No further 
technical details of the invention were given, so that we 
have a free field for speculation as to what it really 
covered. Our abstract was marked “‘ not proceeded with.”’ 
The Pulsometer pump had at the date mentioned been 
invented and made and had already been described in 
our columns. An invention resembling it in some respects 
was described under the heading ‘‘ Motive Power.”’ The 
object of the invention was to utilise the power derived 
from the expansion of gases in a direct manner without 
the aid of mechanical transmitters. Steam was caused 
to act on a float piston in a receiver containing water. 
The receiver communicated at the top and bottom with 
a cylinder in which counterweights were placed. These 
weights, ‘‘ by reason of the difference of density of the 
medium in which they were plunged,’ rose and fall, 
thereby working the slide valve which regulated the 
entrance and exit of the steam. Here again a certain 
vagueness in the description of the invention leaves its 
exact nature open to conjecture. Mechanical stokers 
and perhaps powdered fuel firing may be regarded as 
being referred to in a specification dealing with “ Furnaces 
for Steam Boilers.’ The fuel was fed into a hopper and 
passed through crushing rollers to fans which injected 
it into the furnace. The furnace fire-bars were hollow 
and through them water was circulated. The fuel was 
continuously advanced by means of “ scalers”’ passing 
up between the bars and moved to and fro. Modern 
developments in automatic railway signals and perhaps 
in street traffic control lights are foreshadowed in a 
specification entitled ‘‘ Utilising Compressed Air in the 
Management of Railways.’”’ A main supply pipe con- 
stantly supplied with compressed air was combined with 
secondary signal pipes which were connected to signals, 
street crossing guards, or switches. Passing trains 
automatically moved an arrangement of levers and 
valves which controlled the admission of air from the 
signal pipes to the apparatus connected to them. A 
second part of the invention covered the employment 
of a flexible curtain attached to a rotary drum to serve 
as a gate or guard which would be raised or lowered 
automatically by the passage of a train. 








Coat HypROGENATION IN FrancE.—Reports in the 
French press state that arrangements have been almost 
completed for the financing of three factories for the pro- 
duction of petrol by hydrogenation. The factories will 
hydrogenate lignite, bituminous coal, and mineral oil 
respectively, and are expected to produce a total of 60,000 
tons of petrol a year. 
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Rail and Road. 





LL.M.S. APPOINTMENT.—-The London, Midland and Scot- 
tish Railway Company announces that Mr. C. R. L. 
Rice, Head Office Inspector (Motive Power) of the Chief 
Operating Manager’s Office at Derby, has been appointed 
Assistant District Locomotive Superintendent at Saltley. 


PRoposED NEw Lives 1n CaILe.—It is reported that 
the Government of Chile is to make grants and loans 
totalling over 48.1niilion pesos for the construction of two 
new railway lines. The first is from Freire, on the southern 
section of the State Railway system, to Tolten, near the 
mouth of the river of the same name. The other line will 
connect Lake Puyehue with Crucero in the recently com- 
pleted Coleule-Lake Ranco line. 


L.N.E.R. Apporntments.—The London and North- 
Eastern Railway Company announces that the following 
appointments have been made :—Mr. Green, 
District Electrical Engineer, Newcastle, to be Assistant 
Electrical Engineer, North-Eastern Area, in succession 
to Mr. G. L. Drury, who is retiring from the service on 
April 9th; Mr. A. K. Terris, Engineer’s Office, Edin- 
burgh, to be Assistant District Engineer, Leeds. 


L.M.S. Train AccipEntT.—On the afternoon of Friday, 
April 8th, the 1.38 p.m. train from Lanark to Glasgow 
was derailed at Rutherglen Station and nineteen passengers 
were injured. The two rear coaches were derailed, one 
crashing on its side and the other being thrown against the 
station platform and partially wrecked along one side. 
The third coach from the end of the train was leaning 
against the platform when the train stopped. It is under- 
stood that a broken axle was the cause of the accident. 


THE Lanp SPEED RecorD.—With a view to setting up 
a new land speed record a new car of unorthodox design 
has been built for Mr. John Cobb. The frame of the car 
comprises a rectangular steel girder terminating at each 
eadina fork. Two engines with a total output of 2500 H.P. 
are mounted on brackets on either side, at about the centre 
of the girder, one driving the front wheels and the other the 
rear wheels. The front axle has independent suspension 
for its two wheels, which have a track of 5ft. 6in. The 
rear wheels are not independently sprung and have a 
track of 3ft. 6in. No radiator is incorporated in the car 
and cooling is effected by a 75-gallon water tank assisted 
by ice. 

[.XPENDITURE ON British Roaps.—Speaking on British 
road problems at Birmingham recently, Mr. R. Gresham 
Cooke said that the Civil Estimates for next year showed 
that no serious effort was yet in train to solve the problem 
of inadequate roads. He pointed out that although the 
Government proposal to spend £21,650,000 on roads 
showed an apparent increase of £6,500,000 over last year’s 
expenditure, the increase was really under one million 
pounds. The sum of £15,145,000 devoted to the roads 
last year did not take into account the £5,500,000 taken 
over from the old Road Fund at the beginning of the last 
financial year. Discussing trunk roads, Mr. Cooke said 
that the Minister of Transport intended to spend three 
million pounds during the year, but of this sum £2,200,000 
had already been allocated for work begun or already 
approved. 

New AMERICAN STREAMLINED EncGines.—Nine new 
streamlined locomotives have been built by the American 
Locomotive Company for the Chicago and North-Western 
Railrodd. Of the 4-6-4 type, the engines each weigh 
412,000 lb., and are said to be capable of speeds up to 
120 miles an hour. They have 84in. driving wheels, 
an overall length of 101ft. 10in., and a tractive effort of 
55,000 lb. The same company has also delivered ten 
4-6-4 stream-lined engines to the New York Central 
Railroad. The leading particulars of these engines are as 
follows :—Two cylinders, 22}4in. diameter by 29in. stroke ; 
piston type valves, 14in. diameter ; driving wheels, 79in. 
diameter ; driving wheel base, 14ft.; engine wheel base, 
40ft. 4in.; boiler pressure, 275 lb.’ per square inch ; total 
evaporative heating surface, 4187 square feet ; superheat- 
ing surface, 1745 square feet ; tractive effort at 85 per 
cent. boiler pressure, 43,440 1lb., and with booster in 
operation 55,540 Ib. 


L.M.S. Goops Stations ImprovEMENTS.—The London, 
Midland and Scottish Railway Company proposes to 
modernise its goods stations at Soho and Tipton, between 
Birmingham and Wolverhampton. At Soho the goods 
shed is to be improved and an electric goliath crane of 
10 tons capacity is to be installed in the yard. At Tipton 
improvements will be carried out on both sides of the 
line. On the “up” side the yard will be extended to 
give accommodation, accessible to road vehicles, for 
seventy-three rail wagons, while the two existing fixed 
cranes will be replaced by a goliath crane of 7 tons capacity. 
In order that the extensions can be carried out, it will 
be necessary for a bridge over a canal to be widened and 
a canal basin will be filled in. On the ‘ down ”’ side the 
goods shed will be widened by 24ft. and extended by 
176ft. New and quicker methods of loading outward 
sundries traffic will be adopted, involving the installation 
of a mobile crane of 30 cwt. capacity and capstans, while 
the lighting facilities and accommodation will be improved. 


Roaps IN THE Unitep States.—The annual report 
of the United States Bureau of Public Roads for the year 
ended June 30th last shows that in co-operation with 
State departments more than 22,000 miles of highway were 
completed during the year. Work on level crossings 
included 1149 crossings eliminated and 574 protected by 
signals or like devices. Work on the Inter-American 
Highway from the United States to Panama has continued 
at increased speed during the past year. Impassable 
gaps have been reduced to 560 miles, and these should 
be closed rapidly when bridge construction now under 
way is completed. Under co-operative agreements with 
three of the Central American Republics, materials, 
machinery, and technical direction are being supplied 
by the United States for the construction of nine bridges, 
and labour and local materials are being supplied by the 
countries concerned. The total length of the highway 
will be 3250 miles. At present there are 1265 miles of 
all-weather roads, 1425 miles of dry-season roads, and 
560 miles of trails impassable to wheeled vehicles, 








Miscellanea. 





Prastic SrrarIn IN Metais.—The twenty-eighth 
annual May Lecture of the Institute of Metals will be 
delivered by Professor G. I. Taylor on Wednesday, May 
4th, at 8 p.m., entitled ‘‘ Plastic Strain in Metals.” The 
lecture will be given in the Hall of the Institution of 
Mechanical Engineers, Storey’s-gate, Westminster, S.W.1. 
Tickets of admission can be obtained from Mr. G. Shaw 
Scott, 36, Victoria-street, London, S.W.1. 


AnoTHER Bie River Progect in AMERICA.—A project 
costing 20 million dollars to be carried out on the Grand 
River in Oklahoma in the United States, has three main 
purposes—the generation of power, the control of floods, 
and the creation of a recreational area around the 46,500- 
acre lake to be formed. The Pensacola dam, to be built 
65 miles north-east of Tulsa, will be 6000ft. long, of which 
4475ft. will be of the multiple-arch type. The main 
spillway gravity overflow section, 815ft. long, will be 
at the east end of the dam, and the power-house at the 
west end. Across the top of the dam will be built a 24ft. 
wide roadway. 


GENERATION OF Etecrricrry.—The Official Returns 
rendered to the Electricity Commissioners show that 
2111 million units of electricity were generated by autho- 
rised undertakers in Great Britain during the month of 
March, 1938, as compared with the revised figure of 2074 
million units in the corresponding month of 1937, repre- 
senting an inerease of 37 million units. The number of 
working days in the month (i.e. excluding Sundays and 
Bank Holidays) was twenty-seven as against twenty-five 
last year. During the three months‘of 1938 up to the end 
of March, the total amount of electricity generated by 
authorised undertakers was 6638 million units as com- 
pared with the revised figure of 6195 million units for 
the corresponding period of 1937, representing an increase 
of 443 million units. 

Try-BASE Beartne Metars.—Mr. D. J. Macnaughtan, 
Director of the International Tin Research and Develop- 
ment Council, in a recent paper to the Institution of 
Mechanical Engineers, discussed typical failures in tin- 
base bearing metals and the factors underlying them. 
Tests revealed the degree of stress in white-metal linings 
on thin steel shells due to thermal expansion and con- 
traction, and showed to what extent the stréss could be 
relieved by creep. Other probable causes of tensile stresses 
were discussed, and the author considered at what tem- 
perature the fatigue properties should be compared in 
view of results obtained at room temperature and 150 deg. 
Cent. with bearing metals containing additions of cadmium 
and lead. These experiments suggest that less than 2 per 
cent. of cadmium and no lead should be permitted in 
white bearing metals. This paper has now been issued 
by the International Tin Research and Development 
Council, and copies may be obtained free of charge from 
Manfield House, 378, Strand, London, W.C.2. 


Dyrne AtuminiumM.—Discussing recent progress in 
the dying of anodised aluminium before the Society of 
Dyers and Colourists, Mr. V. F. Henley said that during 
research on the chromic-acid anodising process, Bengough 
and Stuart discovered that the anodic film not only 
absorbed oil and grease, but also exhibited a marked 
absorptive capacity for dyes of the anthraquinonoid 
class. This discovery did not appear to have attracted 
much attention in the metal industry until several years 
later, when further interest was aroused by the processes 
patented by Aluminium Colours Inc. of Indianapolis. 
in these processes sulphuric acid was used as electrolyte 
to obtain a silver grey film, and in 1931 a laboratory 
plant was in operation, under licence, in this country. 
Since that date numerous patents have appeared covering 
the many possible variations in technique in the use of 
sulphurie acid as the principal constituent of the elec- 
trolyte, and the present anodising requirements in this 
country are almost entirely carried out in chromic or 
sulphuric acid baths. 


Miners’ Hand Lamp Bus Erriciency.—In the dis- 
cussion of a paper on ‘‘ The Result of Large-scale Tests of 
Miners’ Hand Lamp Bulbs,”’ by Captain C. B. Platt before 
the South Wales Institute of Engineers, Mr. T. J. Slack 
said he had been examining some statistics of the number 
of bulbs used per lamp per annum. In 1931 this was 
about 1-9 bulbs per lamp per annum, and in 1936 it was 
2-1. The year 1936 was abnormal, as a number of old 
lamps had to be scrapped because they did not comply 
with the new Regulations. Thus, although the efficiencies 
of miners’ bulbs had considerably increased during recent 
years, there had been very little increase, if any, in bulb 
consumption. As some indication of the improvement in 
bulb efficiency, he mentioned that the old 2-volt, 1-ampere 
bulbs, which were standard prior to the introduction of 
the new Regulations, had an efficiency of 5-24 lumens 
per watt, whereas in the present year, with the introduc- 
tion of the’ krypton-filled bulbs, 11-5 lumens per watt 
had been reached ; that was to say, the light output for 
the same consumption of energy had been more than 
doubled in recent years. 

Action oF HyprRoGEN upon Coat.—The Department 
of Scientific and Industrial Research has issued a third 
report in the series dealing with the hydrogenation of 
coal, which gives an account of the development of a 
small-scale plant for the continuous hydrogenation of 
coal in the liquid phase. The plant described was evolved 
as a natural consequence of work previously carried out 
in other types of apparatus. Briefly, the essential part 
of the plant (which treats 28 lb. of coal per day) is the 
reaction chamber, or converter, consisting of a vertical 
cylindrical vessel of 34in. bore and 35}in. internal height. 
The ground ¢oal, made into a paste with heavy oil derived 
from the process, is injected into the base of the converter 
and fills it to a level determined by an overflow pipe. 
Compressed hydrogen at a pressure of 200-250 atmospheres 
enters by the same pipe as the paste, and after passing 
through the paste is removed from the top of the converter, 
taking with it a part of the oil produced. The remainder 
of the product is recovered from the material (the sludge) 
passing down the overflow pipe. The temperature 
maintained in the converter is of the order of 450 deg. 
Cent. 





Air and Water. 





SHIPBUILDING ON THE CLypEe.—During March ten 
vessels, aggregating 37,915 tons, were launched on the 
Clyde. 

Tue Iratian Navy.—Speaking in the Italian Senate 
recently Admiral Ducci said that in 1941 Italy would 
have eight battleships of which four would be of 35,000 
tons. 

PortsmoutH Docxyarp.—The Admiralty is to 
negotiate for the extension of Portsmouth Dockyard 
by the inclusion of four streets near Marlborough Gate, 
Portsea. 

New East Lotuian AERODROME.—It was recently 
stated in the House of Commons that a proposal to 
establish a new aerodrome in East Lothian is under 
consideration. 

VienNA AS A Port.—Work is proceeding rapidly on 
the Main-Danube canal, which, when it is completed, 
will make Vienna an important inland port. The con- 
struction of locks between Vienna and Regensburg is 
shortly to begin, and preparations are being made for 
the building of a large harbour on the Danube at 
Vienna. : 

New L.M.S. Boat ron Lake WINDERMERE.—The new 
motor vessel for the London, Midland and Scottish Railway 
Company’s passenger service on Lake Windermere has 
been taken by train from Barrow to Lakeside. It was 
loaded in sections on a special train and is being assembled 
at Lakeside, where the official launching ceremony will 
take place early in June. 

ACCELERATED Empire Arr Services.—On Sunday. 
April 10th, the accelerated Empire air mail service to 
Australia was inaugurated when the flying boat 
“Centaurus ”* left Southampton for Brisbane. The new 
service will bring Khartoum within about two days of 
England, Kisumu 2} days, Durban 4} days, Karachi 
24 days, Calcutta 34 days, and Brisbane 9} days. 

Arg TRANSPORT FLEETS.—A commercial information 
bulletin issued by the Air Ministry shows that the air 
transport companies of this country have 162 machines 
in operation, and during 1937 their machines flew over 
300,200 miles a week over 29,165 miles of routes. The 
average horse-power per aircraft was 936-1, and the 
average cruising speed of the fleets was 128 miles an hour. 


Larce Danish Ferry.—Some particulars of what is 
said to be the largest European train ferry to be built are 
given in the Motor Ship. It is the fifth train ferry recently 
ordered for the Danish Korsor—Nyborg service. With a 
length of 103-5 m. the new ship will have a breadth of 
17-21 m., a draught of 4m., and have a service speed of 
15-25 knots with a maximum speed of 16-25 knots. She 
will be propelled by two six-cylinder, two-stroke, single- 
acting oil engines, aggregating 5650 I.H.P., with cylinders 
500 mm. in diameter by 900 mm. stroke. 

A Kort Proputstion Test.—The first of two new tugs 
being built by Richard Dunston, Ltd., for the London 
and North-Eastern Railway Company, was recently 
launched at Thorne. These two tug-boats are being built 
on the same lines, but one is being fitted with the Kort 
system of propulsion and the other with the standard 
type. Both of the boats are to be used for towage work 
in the Fish Docks at Grimsby, and a careful record of 
their performances will be kept. This is the first time 
identical vessels have been built for the purpose of com- 
parative studies with and without the Kort nozzle 
appliance. 

THe Tramp Sarprinc Poot.—A _ sub - committee, 
appointed by the Tramp Shipping Administrative Com- 
mittee, to consider the feasibility of a compensation pool 
for tramp ships, has concluded that such a pool is feasible 
and that no material improvement in the freight market is 
likely until some plan is adopted which offers owners an 
inducement to refrain from accepting uneconomic rates. 
The scheme is for the formation of an association, the 
members of which will pay a percentage of ail freights 
into a common pool. From this pool an agreed allowance 
will be paid to ships which are laid up. It is expected that 
such an arrangement would strengthen freights. 


Tue Bormne “ StRaTOLINER.”—Particulars of the 
Boeing 307 and 307-S four-engined air liners known as 
‘* Stratoliners,” are given in Flight. The machines, which 
will carry thirty-three passengers by day and twenty-five 
by night, are being built with pressure cabins for flying 
at high altitudes between the heavy air belt and the 
stratosphere. The 307 will have four Wright “ Cyclone * 
engines, and it is expected that similar engines with two- 
speed blowers will be fitted to-the 307-S. With a span 
of over 107ft. the new monoplanes will be 74ft. long and 
have a height of over 17ft. At 6000ft. the maximum 
speed will be 241 miles an hour, and the cruising speed at 
10,000ft. will be 215 miles an hour. 

Ark TRANSPORT IN AUSTRALIA.—A report on the 
economic and commercial conditions in Australia to 
November, 1937, by Sir Robert W. Dalton says that the 
air transport services during 1936-37 flew 5,497,400 miles, 
over 23,491 route miles, and carried 43,242 passengers. 
The two main operating companies, Australian Airways, 
Ltd., and Airlines of Australia, Ltd., have a working agree- 
ment and co-ordinate passenger services between the 
various capital cities. A through daily service is now 
available between Adelaide and Brisbane with connection 
to Tasmania, with feeder services from various inland 
towns. A new freight transport service has been started 
to run services from Victoria border towns to the capital 
cities as a substitute for certain road transport services. 
The Commonwealth Government are proceeding with 
their plans to provide night airmail services between 
capital cities, and it is expected that grounds and equip- 
ment will be ready for the inauguration of*the service this 
year. Work is well advanced in regard to the erection of 
beacon and floodlights, and also wireless equipment for 
the main aerodromes. In addition to equipment at the 
four capital city aerodromes (Adelaide, Melbourne, Sydney, 
and Brisbane). there will be wireless stations at four inter- 
mediate points, and at about ten other landing grounds 
lighting equipment will be available. 
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FUEL SUPPLIES IN WAR. 


A PAPER read by Captain Bernard Acworth, 
D8.0., R.N. 


British Men-of- War,” at the Spring Meetings ot the 


Institution of Naval Architects on Wednesday of 


last week, was followed by a debate more heated 
than any the Instivution has heard in recent years. 
No doubt the circumstances explained, if they did 
not entirely excuse, the vigorous strictures passed 
upon the author by several of his critics. Captain 
Acworth has long been known as a persistent 
opponent of the Admiralty’s fuel policy, under which 
every combatant vessel in the Navy is now exclu- 
sively oil fired. He began his campaign some eight 
years ago by demanding a complete reversion to 
coal, boldly meeting the overwhelming technical 
arguments against this course with counter-argu- 
ments more ingenious than convincing. Finding 
progress on these lines impossible, he has since 
effected a compromise and become the foremost 
exponent of dual firing, on the time-honoured 
principle, to quote his own words, “ that half a loaf 
is better than no bread to which an exclusive oil 
policy may condemn the country.” It was upon 
the supposed merits of this system that he enlarged 
in his paper, thereby producing a counterblast, the 
force of which was, in our view, out of proportion 
to the importance of the issue involved. For, in 
fact, there was really no case to answer. Reduced 
to essentials, the author’s proposal was that British 
men-of-war—whether destroyers were included he 
did not specify—should be equipped with one or 
two coal-burning boilers and the necessary bunker 
space for storing coal, so that in the event of an oil 
shortage they could conserve their liquid fuel for 
an emergency and steam on the auxiliary boilers 
alone. That their speed would be very low goes 
without saving, and the opportunities such sluggish 


(Ret.), on “ Alternative Firing of 
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oil under boilers. 





targets would present to enemy submarines are 
equally obvious. Leaving aside the author’s cal- 
culations as to the additional displacement required 
to provide the auxiliary boilers and bunkers, it 
remains to inquire what practical advantage would 
result from the adoption of this system. The 
answer, in our judgment, is None. It is simply not 
practical politics to urge that British battleships, 
cruisers, and other units of the Fleet should cruise 
in a war zone at a speed which could probably not 
exceed 12 knots. It may well be true that modern 
standards of warships’ speeds are in excess of 
strategical and tactical requirements. None the 
less, the fact that they have become standardised 
is a powerful argument against their drastic reduc- 
tion by any one navy, least of all by the British 
Navy. Were the Admiralty to announce that all 
the ships of the 1938 programme would be sub- 
stantially slower than their foreign contemporaries 
there would be a storm of protest from Service 
and public opinion, and rightly so. In almost 
every branch of human endeavour progress is apt 
to be expensive, besides being distasteful to those 
of an intensely conservative habit of mind. But 
the machinery of progress cannot be arrested, still 
less reversed, save by a universal cataclysm, and 
even then only temporarily. We fear therefore 
that Captain Acworth and his supporters are 
attempting, with the best intentions and alto- 
gether in vain, to put back the clock in the sphere of 
naval engineering. 

We venture to suggest that in devoting his paper 
to the firing of men-of-war he chose a terrain on 
which defeat was inevitable. To the larger issue 
at stake he devoted a single passage. This was 
ignored by several of those who took part in the 
subsequent discussion, though its importance was 
duly stressed by Engineer Vice-Admiral Sir George 
Preece. In his opening sentence Captain Acworth 
referred to “ the risks inseparable from the complete 
dependence of the Navy upon a foreign fuel 
supply,” adding that ‘‘ the similar dependence of 
half our merchant marine, of the Air Force and 
mechanised Army, and of a large proportion of our 
land transport and industry has necessarily accen- 
tuated the growing disquiet.” The crux of the 
national fuel problem, as we see it, is the growing 
reliance of British merchant shipping on imported 
fuel. We believe the Admiralty to be entirely 
justified in counting on a sufficiency of fuel oil for 
its own needs in all circumstances. But the Navy’s 
requirements represent a comparatively small pro- 
portion of the national requirements in an emer- 
gency. When rationing was introduced, as it would 
be without a doubt, how would those shipowners 
fare who have committed themselves to oil 2? The 
latest returns of Lloyd’s Register show an excess 
of motorships over steamers in the new tonnage now 
under construction in the United Kingdom, and 
a high percentage of the steamer tonnage is to burn 
As engineers we shou'd be the 
last to belittle the technical and economic advan- 
tages of oil in the sphere of marine propulsion, but 
taking the longer view, we confess to grave mis- 
givings as to the wisdom of a policy which may 
well result in the immobilisation of a great part of 
our carrying fleet at a time when every seaworthy 
cargo vessel will be badly needed. Of our present- 
day merchant fleet, one-half, reckoned in terms of 
total tonnage, burns oil. It is true that a con- 
siderable part of this tonnage is represented by large 
liners which do not normally carry cargo in appre- 
ciable quantity, but when these are deducted we 
are still left with approximately 40 per cent. of the 
cargo-carrying fleet dependent on oil. He would, 
indeed, be an optimist who would be prepared to 
affirm that we can be certain of obtaining enough 
oil in wartime to keep all these ships at sea, par- 
ticularly when it is evident that priority will be 
given to the fighting services. Yet even a partial 
paralysis of our seaborne trade would have dire 
results, and might prove ruinous. For these reasons 
we suggest to the “back to coal” and “ dual 
firing * protagonists that they now leave the Navy 
alone and concentrate henceforth on the larger 
and infinitely more vital question of fuelling the 
merchant marine. Here they would find them- 
selves on firmer ground, besides being sure of influ- 
ential support which has been withheld up to now 
because of a suspicion that their attack on the 
Admiralty’s fuel policy was not wholly divorced 
from a diehard spirit of conservatism and opposition 
to progress. 

The case for dual firing in the Navy has been 
so completely demolished, on strategical no less 
than on technical grounds, that attempts to resus- 
citate it are sheer waste of time. Worse still, they 
distract attention from the far weightier issue to 
which we have referred. What are now urgently 


cutting material, 





needed are constructive proposals for reducing 
the dependence of the supply services, and, above 
all, the merchant marine, on imported fuel. Unless 
and until substantial progress is made in that direc- 
tion the country will remain exposed to the risk 
of a breakdown in wartime of the very services 
on which it must rely for the transport and dis- 
tribution of foodstuffs and raw materials. We 
admit the magnitude and complexity of the 
problem. Shipowners who have benefited by the 
adoption of fuel oil cannot be expected to greet with 
enthusiasm a proposal that they should convert 
their vessels to the dual-firing system. They 
might, however, be encouraged to show a practical 
interest in the idea if an official hint were dropped 
that oil supplies must inevitably be brought under 
strict control inanemergency. Such a move would, 
at all events, disturb the dangerous complacency 
which appears to exist among many shipowners. 
On business grounds alone an owner whose fleet 
consisted entirely or largely of oil-consuming 
vessels would be compelled to sit down and review 
his policy if he were told by the voice of authority 
that in the event of war it was more than likely 
that the bulk of his tonnage would have to be laid 
up. In a campaign of brief duration that con- 
tingency might not arise, but if the struggle were 
prolonged—and the indications are that it would 
be—it is beyond belief that we should continue to 
receive sufficient supplies from overseas to keep 
the whole, or even the major part, of our oil- 
burning industries running at normal pressure. 
There is, in fact, every prospect that a future war 
would lead to an oil shortage at least as serious as 
that which occurred in 1917, when oil-burning 
warships were forbidden to steam at high speeds, 
except when absolutely necessary. It is easy to 
imagine what might have happened then had two- 
fifths of our cargo fleet been dependent on the same 
imported fuel. A return to “straight” coal- 
firing is doubtless out of the question, but we would 
again urge all who are concerned in this matter to 
address themselves to the problem of finding a way 
out of the impasse into which they have been led 
by over-confidence in the stability of international 
peace. Had the present world situation been fore- 
seen fifteen or even ten years ago, it is highly 
improbable that the British merchant marine, to 
say nothing of other key industries, would have so 
largely committed itself to reliance on a fuel which 
is not produced at home save in negligible quan- 
tities. Since we last drew particular attention to 
this problem in THE ENGINEER of September 10th, 
1937, a number of contracts have been placed for 
motorships and oil-burning steamers, and further 
orders for such vessels are known to be impending. 
It is clear, therefore, that the shipping industry 
is not yet alive to the realities of the fuel question. 
Whatever else may be said about Captain Acworth’s 
recent paper, it has at least done something to 
focus public attention on this problem, than which 
there is none more pressing from the point of view 
of national preparedness for war. 


Carbide Tools. 


Iy 1926 Krupps put on the market a carbide 
* Widia,’”’ which, with appro- 
priate methods of use, permitted much higher 
cutting speeds to be attained than with the best 
high-speed steels. Widia was soon followed by 
other carbide alloys. The cost was very high, but 
since the material was only used for tipping it 
was not prohibitive and many manufacturers gave 
the tools a trial. The results achieved showed 
great variation. Some users were satisfied, some 
were no more than hopeful, some were dis- 
appointed. History was repeating itself. Between 
1900 and 1910 there was a similar diversity of 
opinion about high-speed steel. It gradually 
disappeared as the peculiarities of the steel came 
to be better understood, and the proper methods 
of utilising them were developed. Four or five 
years after the coming of the carbide tool the 
Institution of Mechanical Engineers appointed a 
Sub-Committee of its Cutting Tools Research 
Committee to inquire into the problems. It 
was hoped at that time that with expert guidance 
the diversity of results might be reduced to some 
measure of concord and that users might be 
instructed how to get the best out of the new 
materials. Manifestly, what had to be done should 
be done quickly ; time was of the essence of the 
contract. If the Institution was to give a useful 
lead its Committee should report without delay. 
It must be acknowledged with great regret 
that what actually took place reflects no credit 
on the Institution. The Sub-Committee, instead 
of at once arranging a practical investigation, set 





424 


THE. ENGINEER 





APRIL 15, 1938 








about the academic work of ‘ documenting ” 


itself. In three years nothing useful had been 
done. No report was rendered to the members ; 


no advice was tendered to users. The Committee 
might just as well not have existed at all. At the 
end of that period the Council, we gather, decided 
that the work ought to be accelerated, if that 
word can be applied to an activity which seems 
barely to have existed. The Committee was, we 
believe, reconstituted, but the information given 
in the Annual Reports is so scanty that we may be 
mistaken. About this period, according to a 
note in the Annual Report for 1933, arrangements 
were made to carry out tests at the Manchester 
College of Technology with a Lang lathe; but 
apparently nothing whatever was actually done. 
The matter is not even mentioned incidentally 
in the Report presented on Friday last. It is 
clear that no attempt was made to undertake 
practical research ; the Sub-Committee went on 
‘documenting ” itself from books, papers, and 
trade pamphlets, and from direct information 
given by users and makers of carbide tools. In 
no sense did it further the practical use of the new 
tools, and up till last Friday it made no report 
to the members. It would, we suspect, not have 
reported then had it not been urged to do so by 
the Research Advisory Committee of the Institu- 
tion. Its diffidence is commendable. It was not 
satisfied that the Report revealed the latest 
practice, and it must have recognised that the 
information placed before the members was no 
more than a summary—a cleverly prepared 
summary, be it said—of matter with which all 
those practically interested in machine shop 
practice had been familiar for a long time—in 
some instances several years. Only one valid 
excuse or reason for the publication of the Report 
could be advanced, “that further information 
could be elicited in the discussion, and opinion 
obtained as to the desirability of embarking on 
an experimental inquiry and the possibility of 
obtaining means to prosecute the research.” 
All this is deplorable. The Institution should 
have led. Now, at the end of seven or eight years, 
the Research Advisory Committee endeavoured 
to throw the responsibility for further activity 
on to an extra general meeting. That meeting 
was expected to reveal amongst other things 
“the possibility of obtaining means to prosecute 
the research.’’ Why an entra general meeting 
should be asked to do anything of the kind we are 
at @ loss to understand. The Institution is rich 
enough to pay for a research and is surely not 
under the necessity of asking the members to 
approve its expenditure. The members very 
rightly expect the Council, elected by them, to 
settle such matters. But allowing that an invita- 
tion to the members to reveal the means for 
prosecuting the research was desirable and in 
order, it should have been made not now, but six 
or seven years ago, soon after the Sub-Committee 
was set up. The work, if it were undertaken, 
would be ten years too late. In every factory 
research of a very practical kind has been, and is 
being, carried out; the uses and_ limitation 
of carbide tools are now reasonably well under- 
stood, and a scientific investigation which. within 
its limitations, would have been of practical 
value eight or ten years ago, would be, when it 
was published some years hence, of little more 
than academic interest. 

The whole story as we read it betrays the 
weakness of research by committee. Committees 
of Institutions are composed of men who have 
their own businesses to attend to and have but 
little time to spare for meetings. Their conferences 
occur at infrequent intervals, and inevitable 
delays occur. In some instances delay may be of 
relatively little consequence ; in others it means 
the difference between vitality and inertia. Where 
rapidity of action is called for as in the case under 
discussion, the only course is to vote a sum of 
money for a practical investigation and then place 
the work in competent hands. In this instance 
had the work been given to, let us say, the National 
Physical Laboratory, with advice that it was 
urgent, we have little doubt that within a few 
months results which would have been of some 
practical value to those who were seeking for the 
best means of using carbide tools would have 
been found. Instead of taking that very common- 
sense course, the Committee went on documenting 
itself and a great opportunity to do something 
that would redound to the credit of the Institution 
and increase its prestige both at home and abroad 
was lost for ever. No one will be a penny the 


worse if the Sub-Committee is now dissolved; an 
experimental investigation would now be of little 





or no value. As more than one speaker at the 
meeting on Friday last pointed out, there are too 
many variables to allow of scientific inquiry, and 
the practical issues are being studied daily by 
the makers of carbide tools, machine makers, and 
machine shop managers. The most that a research 
could do would be to collect data with one or 
two selected carbide tools—their variations are 
manitold—on a selected lathe, with a few selected 





materials. The figures secured and the observa- 
tions made would almost certainly be inapplicable 
if any one of the variables was changed. We do 
not hesitate to say that any prospective user of 
carbide tools cannot do better than put his par- 
ticular problem before the machine toolmaker or the 
carbide tool maker, and seek his advice. He will 
get an answer that will be of immediate practical 
value to him. 








Carbide Tools. 


THE INSTITUTION 


N Friday evening of last week a report on carbide 
tools was submitted to the Institution of Mech- 
anical Engineers. The report, the main part of which 
is reprinted elsewhere in this issue, was the work of a 
sub-committee appointed about seven years ago by 
the Institution’s Cutting Tools Research Committee. 
It was presented at considerable length by Professor 
Dempster Smith, the sub-committee’s reporter. The 
length of time occupied in summarising the contents 
of the report curtailed the period available for dis- 
cussion with the result that no one other than those on 
the list in the hands of the chairman, Mr. H. L. Guy, 
was afforded an opportunity of addressing the meeting. 
Mr. J. M. Newton, chairman of the sub-committee, 
opened the discussion. He dwelt upon the immense 
amount of work involved in the preparation of the 
report and stated that its actual writing was entirely 
the work of Professor Dempster Smith. The sub- 
committee had been disappointed at the result of its 
appeal for information addressed to makers and users 
of carbide tools. It was possible that the poorness 
of the response was attributable to the fact that 
makers’ and users’ knowledge concerning carbide tools 
was still largely empirical. If that were so, it pro- 
vided a strong argument in favour of research. It 
might be said that the report did not add much to 
previously published information on the subject. 
The sub-committee did not necessarily agree with that 
view, but if the allegation were true it provided a 
further argument in favour of research. A research 
on carbide tools would be a work requiring much 
time, demanding great resources, and necessitating 
considerable expenditure. A preliminary investiga- 
tion would be required for the purpose of classifying 
the many grades and varieties of carbide tools now 
available. In numerous cases the composition of the 
material was a secret and frequently the makers 
changed their grade designations arbitrarily. He 
appealed to the makers of carbide tools to be more 
liberal with the information disclosed about them and 
to indicate their composition in some more scientific 
way than that at present followed. The composition 
and performance of carbide tools presented many 
conflicting and complex problems—-which in some 
cases were presumably problems of molecular physics 
—and if a research were to yield valuable results it 
would be essential as a preliminary to know more 
about the nature of carbide tools than the makers 
were at present willing to disclose. In Germany, he 
concluded, much intensive research was being con- 
ducted on carbide tools in connection with the plan 
for national self-sufficiency. It had been stated that 
one pound of imported tungsten could do twelve 
times as much work in the form of a carbide tool as it 
could do if it were alloyed in the form of ordinary 
high-speed steel. 

Mr. Pendred, following Mr. Newton, criticised the 
work of the sub-committee. The general trend of 
his criticism will be found expressed in the leading 
article which immediately precedes this account of 
the discussion. 

Dr. F.C. Lea disagreed with Mr. Pendred’s criticism, 
but did not reply to it in detail. Dealing with the 
report itself, he said that there were two points of 
view to be considered, the user’s and the maker’s. 
The user was not always quite sure what material he 
was getting when he ordered a particular brand and 
grade of carbide tool. Could the sub-committee 
ensure that it would be able to do better in that 
respect ? There were many other types of carbide 
tool besides those mentioned in the report. For the 
purpose of research it would be important’ to know 
not only the composition of the tool, but its history. 
Its trade name and number or other grade designation 
would not be sufficient. The objects of the research 
would be to determine what particular carbide 
should be used on a particular material, what were 
the best shapes and cutting angles to employ, and 
what was the relative performance of the tool for 
roughing and for finishing work. It would also be 
important to obtain full particulars of the metal 
cut by the tool. It was not sufficient to describe it, 
as it was described in one instance in the report, as 
simply a steel of not less than 55 tons per square inch 
ultimate tensile strength. It was essential, if the 
research were to yield practical results, to specify 
the size of the specimen bar, its hardness, composition, 
heat treatment, and history. 

Mr. John Loxham criticised certain formule 
quoted in the report which had been arrived at for 
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the life of a tool as a function of the cutting speed. 
He contended that the problem of designing a tool 
was that of shaping it to withstand a given load 
without fracture. 

Mr. A. V. Parlby gave a considerable amount of 
statistical information regarding the results achieved 
with carbide tools during the past eight years in 
the shell shops at Woolwich. The gist of the figures 
which he quoted was to show that the machine was of 
as much importance as the tool. The lathe, he said, 
should be designed round the shaving produced by 
the tool. On ductile steel chip breakers, he found, 
were of little use. On cast iron the difficulty with 
carbide tools lay in the objectionable amount of dust 
which the cutting action produced. As for research 
on the subject, he said that it was being carried out in 
one aspect or another all round the country, but that 
in his opinion there were too many variables in the 
problem for the purpose of a comprehensive experi- 
mental investigation. 

Mr. B. H. Chambers said that it was a mistake to 
compare the hardness of carbide with that of a 
diamond ; it was a long way below it. In his expe 
rience the Rockwell hardness tester gave best results 
on carbide if the load were 60 kilos. With the 150 
kilos. of the C scale there was a danger of the diamond 
fracturing. According to the report, the brazing of 
the carbide tip to the steel shank was commonly 
effected in an electric or gas muffle furnace. He had 
found the oxy-acetylene flame very useful for that 
purpose, particularly in the case of delicate tools. 
The report recommended that the tips should be 
ground on the face of the abrasive wheel. In his 
experience it was better, for rough grinding at least, 
to use the periphery of the wheel. For finish 
grinding a cup wheel should be employed. The 
problem of breaking up the chip required investiga- 
tion. He found that the built-up type of chip breaker 
illustrated in the report caused the chipping of the 
cutting edge of the tool. Comparisons of the relative 
life of carbide and high-speed steel tools might be 
very misleading. When all the conditions were suit- 
able the carbide tool might be three to eight times as 
efficient as the other, but the conditions were not 
always in favour of the carbide tool. Probably over 
95 per cent. of the material being cut to-day with 
carbide tools was cast iron or non-ferrous alloy. The 
majority of steels now being machined were most 
easily handled by means of high-speed steel tools. 
The main object was the reduction of machining 
costs, and from that point of view no single cutting 
material could hope to cover the whole field. For 
heavy slow slogging cuts he was convinced that 
nothing could beat an 18 per cent. tungsten high- 
speed steel. 

Mr. D. Hinton remarked that when he read the 
paper for the first time he thought that the sub- 
committee had merely reproduced a number of pre- 
viously published articles of various ages. Subse- 
quently he had found more in it. Nevertheless, there 
were a number of statements in it which required 
correction. The procedure described in the report 
under the heading ‘‘ Brazing Processes’ involving 
preheating of the shank and cleaning with a wire brush 
was becoming old-fashioned. Butt welding of the 
tip to the shank as practised by Messrs. Lang was 
found to be successful. The best method of brazing, 
in his opinion, was by means of a gas furnace using 
electrolytic copper as the jointing metal and borax as 
the flux. There was only one satisfactory method of 
lapping a carbide tool, namely, to use diamond dust 
in a bakelite bond. The suggestion made in the report 
that operators using carbide tools should be furnished 
with an Indian oil stone for touching up the cutting 
edge was, in his opinion, a dangerous one, and if put 
into practice might result in the tool being damaged. 
On the question of vibration and its effect on the life 
of a carbide tool, he said that it was not always the 
blow of the vibration which wore out the tool. He was 
convinced that every tool had a very high natural 
period of vibration, and that the tool point was worn 
out by the tuning fork effect which caused it to rub 
against the work surface. 

Mr. H. Booth said that he could not congratulate 
the sub-committee on the report and quoted a number 
of performance figures for the life of carbide tools on 
various metals and alloys. The chairman intervened 
before the bearing of his figures on his criticism 
became quite clear. Concluding his remarks, he said 
that in his experience it had been found possible to 
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reduce piecework prices by about 30 per cent. on all 
jobs machined with tungsten carbide tools. 

Mr. A. J. Thorneloe remarked that in using 
“ Cutanit”’ for finish-cutting a difficulty had been 
encountered in preventing the chips from sticking to 
the work and spoiling it. For grinding the tools it 
was desirable to use a series of wheels graded as 
rough, fine, finer, and lapping. On the question of 
chip disposal he said that when reducing a bar fror 
| fin. to Sin. diameter in one cut at 250 cuts per 
inch he had found that the chip could be very effec- 
tively broken if a ground and lapped highly polished 
groove were formed across the tool tip close to the 
cutting edge. As for the ability or otherwise of 
carbide tools to withstand the shock of an interrupted 
cut, he said that he had machined quite successfully 
a 3in. square bar at the optimum speed and the 
minimum feed. 

Mr. H. L. Guy, before calling upon Professor 
Dempster Smith to reply to the discussion, referred 
to the difference of the opinions which had been 
expressed concerning the value of the report. On that 
subject he said he preferred to be guided by the views 





given to him by those who made daily practical use 
of carbide tools. 

Professor Dempster Smith’s reply to the discussion 
was brief. He said that the sub-committee was 
appointed in 1931 and that it had taken three years’ 
hard labour to collect and summarise the information 
given in the report. He believed that it could not 
have been done in much less time by anyone having 
other work to do in order to earn his bread and 
butter. The report, he emphasised, did not express 
any opinion advanced for the first time by the sub- 
committee as such. It merely reproduced the state- 
ments furnished to it by sundry makers and users of 
carbide tools and the conclusions reached by certain 
investigators. 

The meeting, as we have already said, was pre- 
vented from hearing the views of anyone other than 
those on the prepared list of speakers. It failed to 
secure either a formal or an implied expression of 
opinion “as to the desirability of embarking on an 
experimental inquiry.” On the question of “ the 
possibility of obtaining means to prosecute the 
research ”’ there was complete silence. 








Electricity Supply. 
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MNHE return of engineering and financial statistics 

relating to authorised undertakings in Great 
Britain for the year ending March 3lst, 1937, 
or May, 1937, for public authority undertakings, 
and December 31st, 1936, for company under- 
takings, has been issued by the Electricity 
Commissioners. It shows that during 1936-37 
there was a net increase of upwards of 852,000, or 
11-1 per cent., in the number of consumers of elec- 
tricity connected to the public supply systems 
throughout the country, and that the total number 
of consumers at the end of the year was over 8,557,000, 
upwards of 85 per cent. being domestic consumers. 
The total sales of electricity to consumers during the 
year amounted to 17,147 million units, representing 
an overall average of about 2003 units per consumer, 
or 374 units per head of population in 1936. 

Throughout the year 1936 the grid system was 
in full commercial operation in the scheme areas of 
Central Scotland, Mid-East England, South-East 
England, East England, North-West England and 
North Wales, Central England, and South-West 
England and South Wales, and as from January Ist, 
1937, in South Scotland. 

Inclusive of the Central Electricity Board there 
were 619 authorised undertakers holding supply 
powers at the end of 1936-37, of whom 615 were 
affording supplies of electricity. Of the total supply 
of electricity by authorised undertakers, about 
60 per cent. was provided by public authorities 
and about 40 per cent. by companies, these propor- 
tions broadly applying to the aggregate capacity 
of the generating plant installed by the respective 
groups of undertakers and to sales of electrical energy 
to consumers. 

The production of the public supply of electricity 
in 1936-37 involved the operation, by authorised 
undertakers, of as many as 395 ‘generating stations, 
containing in aggregate about 8,398,000 kW of 
generating plant. With regard to the concentration 
of generating plant, over 83 per cent. was contained 
in 103 stations each having an installed capacity 
of 25,000 kW or over, and under 17 per cent. was 
distributed among the remaining stations, of which 
132 had an installed capacity of less than 1000 kW 
each. 

The total mileage of underground mains and over- 
head lines provided by authorised undertakers at 
the end of 1936-37, inclusive of the grid system, 
but exclusive of all service lines, was approxithately 
141,000 miles, of which 96,000 miles were under- 
ground and 45,000 miles were overhead. 

The total amount of electricity generated at the 
public supply generating stations of authorised 
undertakers in 1936-37 amounted to nearly 20,525 
million units, of which over 17,866 million units, 
or 87-0 per cent., was generated under the directions 
of the Central Electricity Board. The output showed 
an increase of over 2553 million units, or 14-2 per 
cent., as compared with the previous year. 

The supplies given by the Central Electricity 
Board to authorised undertakers in 1936-37 as 
the result of their general trading operations and 
under certain temporary arrangements amounted 
to 16,920 million units. The bulk supplies purchased 
by public authority and company undertakers 
from one another amounted to 5057 million units. 

The particulars relating to the distribution systems 
of public supply undertakings show that A.C. supplies 
were being given by 578 undertakings, of which 267 
also gave D.C. supplies, and that 46 other under- 
takings furnished D.C. supplies only. About 1-1 
million consumers were supplied from D.C. systems. 
As many as 572 undertakings were supplying on the 
standard 50-cycle A.C. system, and as regards the 
supplies given at non-standard frequencies, further 
progress was made during the year with the standard- 





isation of frequency under the Electricity (Supply) 
Act, 1926, in the areas of certain of the regional 
(grid) schemes. 

With regard to voltages of supply, as many as 
425 undertakings were giving A.C. supplies at the 
advocated pair of standard voltages, namely, 230 
and 400 volts. Among the various undertakings, 
however, supplies were still being afforded at as 
many as 37 other declared voltages between the 
limits of 100 and 480 volts. 

In the year 1936-37 the gross public supply, 
consisting of the electricity generated at the stations 
of authorised undertakers (whether under the 
directions of the Central Electricity Board or 
independently), together with supplies purchased 
from outside sources, amounted to over 20,761 
million units, an increase of 2455 million units, or 
13-4 per cent., as compared with the previous year. 
The sales to consumers (17,147 million units) 
accounted for 82-6 per cent. of the gross public 
supply, the remaining 17-4 per cent. being accounted 
for by the works requirements of the undertakers 
themselves, and by losses in transmission and 
distribution, &c. 

With regard to the different classes of supply, 
power supplies accounted for over 54 per cent., 
lighting, heating, and cooking supplies for over 
37 per cent., and traction supplies for over 6 per 
cent. of the total units sold to consumers. The 
sales of electrical energy for lighting, heating and 
cooking purposes increased’ by 949 million units, 
while the sales for power purposes showed an increase 
of over 1062 million units as compared with the 
previous year. 

The combined maximum load on the public supply 
undertakings in 1936-37, based on units generated 
and/or purchased, was of the order of 7,394,000 kW, 
and that on the generating stations of authorised un- 
dertakers was in the neighbourhood of 6,609,000 kW. 
The capacity of the generating plant installed was 
27 per cent. in excess of the combined maximum 
demand upon it. The load factor of the generating 
stations of public authorities and companies taken 
collectively was of the order of 35-5 per cent. 

Public supply electricity undertakings were con- 
sumers of coal and coke to the extent of over 
12,885,000 tons in 1936-37, this figure including 
over 2,216,000 tons of pulverised fuel. The average 
cost of the coal and coke, including handling, &c., 
amounted to 16s. 8d. per ton, as compared with 15s. 
in 1935-36. 

The average fuel consumption at the steam power 
stations (which were responsible for over 96 per 
cent. of the total number of units generated for 
public supply purposes) amounted to 1-47 Ib. per 
unit generated. 

The total expenditure charged to capital account 
by all authorised undertakers, including the Central 
Electricity Board, amounted at the end of 1936-37 
to over £569,751,000, of which nearly 29 per cent. 
was in respect of generation and over 71 per cent. 
in respect of main transmission, distribution, &c. 
The average expenditure of the electricity supply 
industry for all purposes per kilowatt of generating 
plant installed for public supply was £67-8. The net 
capital expenditure during 1936-37 amounted to 
upwards of £38,422,000, an increase of about 7-2 
per cent. on the total expenditure at the end of 
1935-36. 

The net total revenue of authorised undertakers 
in 1936-37 from the working of their electricity 
undertakings (exclusive of all sales of electricity 
in bulk) was £84,313,000, as compared with 
£76,547,000 in the previous year. The total revenue 
represented an average of 1-180d. per unit sold, 
the corresponding figure for the previous year being 
1-221d. The average revenue per £100 of total 





capital expenditure by the supply industry amounted 
to £14-8. 

The net total working expenses of authorised 
undertakers (including the cost of all energy pur- 
chased from outside sources, but excluding all inter- 
purchases between the undertakers and capital 
charges) were about £43,552,000 in 1936-37, as com- 
pared with about £39,180,000 in 1935-36. The 
working expenses absorbed 51-7 per cent. of the 
corresponding revenue from working. 

An important item of expense was the works costs 
of generation, this item accounting for over 34 per cent. 
of the total working expenses. Of the other principal 
items, transmission and distribution accounted 
for over 14 per cent., management for over 20 per 
cent., and local rates for nearly 15 per cent. The 
average working expenses per £100 of total capital 
expenditure by the supply industry amounted to 
over £7-6 in 1936-37. 

For public authority and company undertakings 
as a whole, the excess of revenue from working over 
working expenses, together with revenue from other 
sources, provided a gross surplus in 1936-37 of 
about £43,528,000, representing about 7-6 per cent. 
on the total capital expenditure of authorised under- 
takers at the end of the year. 

In the case of public authorities, the gross surplus 
was appropriated to the extent of 27-2 per cent. 
for interest charges on loans and deposits ; 46-9 per 
cent. for loan repayments and transfers to sinking 
funds, and to reserve and renewals funds; 6-6 per 
cent. for Income Tax; 14-5 per cent. for special 
expenditure, including amounts applied to capital 
outlay ; and 2-5 per cent. in relief of local rates, 
the latter item representing a net contribution of 
about £580,000. The remainder of the gross surplus, 
amounting to nearly £521,000, represented the 
increase in the balances on net revenue account. 

In the case of company undertakers the gross 
surplus was appropriated to the extent of 56-5 per 
cent. for interest charges and dividends, and to the 
extent of 39-1 per cent. for transfers to depreciation 
and reserve funds. There was an increase of over 
£271,000 in the balances on net revenue account. 
The average rates of the preference and ordinary 
dividends calculated on the corresponding capital 
raised at the end of 1936 were 5-70 and 7-55 per cent. 
respectively. 

At the end of 1936-37 the capital (or loan) accounts 
of authorised undertakers were overdrawn to the 
extent of over £44,170,000; the balances in depre- 
ciation, reserve and renewals funds, including sinking 
funds in the case of public authorities, and redemption 
funds in the case of the Central Electricity Board, 
amounted to over £77,412,000, and the balances on 
revenue account amounted to over £8,808,000. 

In 1936-37 the electric supply undertakings of 
public authorities and companies gave direct employ- 
ment to over 96,600 staff and workmen in generation, 
distribution, and administration, the total salaries 
and wages charged to revenue account amounting 
to over £14,806,000. 

The statistics relate exclusively to authorised 
undertakings providing public supplies of electricity 
in Great Britain. To obtain a complete measure 
of the extent of electrical development in the country 
account would also have to be taken of the supplies 
derived by railway and tramway authorities from 
their own generating stations; of the output of 
the large number of private generating stations 
established by collieries and other industrial and 
commercial organisations for the purposes of their 
respective undertakings; and of cases in which 
public supplies of electricity are given by under- 
takings established without statutory powers. These 
aspects of electrical development are outside the 
scope of the present Return. 








Literature. 
Theory of Statically Indeterminate Structures. By 
WaLTER MaxweEtt FIFE and JOHN BENSON 


Witsvur. London: McGraw-Hill Publishing Com- 
pany, Ltd. 1937. Price 21s. net. 


A WELL KNOWN method of calculating the deflection 
of any apex of a truss, in any given direction, under 
its normal loading, consists in determining the stresses 
in the members of the truss due to a unit load applied 
at the apex in question in the given direction, and 
summing these algebraically after multiplying each 
by the corresponding increase or decrease in length 
of the respective member, due to the normal load 
stress. 

This example of the application of the law of virtual 
work might well serve as a text for this book, because, 
stated in more general terms, it is the authors’ 
favourite method of approach to the solution of the 
various problems presented. 

Statically indeterminate stresses arise from moment 
resisting joints or from redundant members or 
supports, and as much attention is devoted to the 
determination of secondary stresses in simple struc- 
tures, due to the former condition, as to the analysis 
of stresses in statically indeterminate structures as 
defined by the latter condition. 

There are five chapters and a collection of problems 
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for solution. The first chapter, entitled ‘“ Basic 
Conceptions and Theorems,”’ is largely devoted to the 
law of virtual work and to the virtual work equations, 
and concludes with Maxwell’s law of virtual work 
and Maxwell’s law of reciprocal deflections. Much of 
the laborious calculation involved in the analysis 
of stresses in statically indeterminate structures and 
in the determination of secondary stresses requires 
a knowledge of the solution of simultaneous equations, 
involving many unknown quantities, and we are sorry 
to note that the theory of linear simultaneous equa- 
tions is dismissed in a page and a half. 

Chapter IT, on “* Deflections,” describes five 
methods of determining them, the first using the law 
of virtual work, the second using the law of least 
work, the third by means of the well-known Williot- 
Mohr diagrams, the fourth by the bar chain method, 
and the fifth by moment-area theorems, which are 
variations of graphic integration of the bending 
moment diagram. 

The third and longest chapter on ‘‘ Stress Analysis 
for Statically Indeterminate Structures” considers 
three different methods of approach, 7.e., the law of 
virtual work applied to the stress analysis of a series 
of three continuous braced arches, a truss with a 
central support, a two-hinged braced arch, and a 
portal with moment-resisting joints ; (2) the law of 
least work applied to the solution of the same pro- 
blems ; and (3) slope-deflection methods applied to 
beams with fixed ends and the theorem of three 
moments applied to continuous beams. 

Chapter IV deals with “Influence Lines for 
Statically Indeterminate Structures” for stress 
analysis and for deflections, applied to trusses, 
braced arches, beams with restrained ends and con- 
tinuous beams. 

** Secondary Stresses in Trusses” is the subject of 
the last chapter, but the analysis of stresses in 
simple frames with moment-resisting joints also 
finds a prominent place in the chapter on stress 
analysis. 

The precise theory of indeterminate structures is 
rightly described by the authors in their preface as 
abstruse, and the resultmg calculations exceedingly 
laborious. Most practical engineers employ graphic 
representations of the condition of stress in the various 
parts of a complex structure, and from them it is a 
relatively straightforward matter to write down 
equations from which a more exact solution can be 
determined. It is recorded that graphical methods 
were at first employed for all the Sydney Bridge cal- 
culations, but as sufficient accuracy was not obtain- 
able in this way all the stresses were obtained subse- 
quently by analytical methods. 

Used in this way the calculus is a valuable servant, 
and we consolidate our knowledge and understanding 
of this admittedly difficult branch of mathematics as 
we proceed. Unfortunately, more often than not, 
the authors do not give their readers the benefit of 
such adventitious aids, and commence their investi- 
gations by writing down a string of integrals and 
summations with very little explanation as to how 
the expressions are obtained, and presented in this 
way the calculus is apt to prove an aggravating 
master and makes it difficult for us to be as appre- 
ciative of the authors’ work as it doubtless deserves. 
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Heliostat Illumination of Buildings. 


>- 


HE idea of directing the rays of the sun to illuminate 
the interior of buildings is not new, but many problems 
are involved in designing an apparatus for their effectual 
use at all possible times. Amongst the difficulties to be 
overcome are the facts that the sun shines intermittently 
and that its position in the sky is constantly changing. 
It cannot be continually followed all the year round with 
precision by simple mechanical means, and its irregular 
illuminating power makes it essential that the maximum 
light from it shall be caught at all times. In addition to 
overcoming the above difficulties, a heliostat designed 
for this class of illumination must be able to withstand 
inclemencies of weather, be easy to clean, and be light 
enough to mount on roof tops. We recently had the 
opportunity of inspecting a heliostat of French origin, 
designed to meet these desiderata, which is now being 
installed in this country by Messrs. Arthel, 21, Fitzroy- 
square, London, W.1. 
A typical machine is shown in Fig. 1, and, as may be 





sections is used, and the second relay mirror is separated 
from the cabin in order to avoid its shadow passing across 
the moving mirror. The whole frame of the machine is 
built up of angle iron and channels. Each of the mirrors, 
fastened on the frames, has three points of support 
to permit of adjustment to correct errors in the frames. 
The moving mirror is supported by a cradle frame 
which pivots round one horizontal axis. The two ends 
of this axis are supported by a vertical frame which 
pivot around a vertical axis, the centres of which revolve 
in roller bearings at the top and bottom of the cabin. 
As the moving mirror has two axes at 90 deg. to each 
other, it is able to swing to any position. The two move- 
ments are independently controlled, by a means to be 
described later, and they may act simultaneously or 
successively to put the mirror in the required position. 
In order to reduce the power required for turning the 
mirror to a minimum it is necessary to have the cradle 
in perfect balance. This balance is easily obtained on 









































FiG. 1—HELIOSTAT FOR 


seen, the whole of the apparatus, with the exception 
of the relay mirrors, is enclosed in a glass cabin and pro- 
tected from the elements. 

The sun is followed in its course by a moving mirror 
inside the cabin, and the rays are reflected vertically 
into the first relay mirror above. By setting this relay 
mirror, which is adjustable from 45 deg. to 50 deg., 
the beam is deflected horizontally into the second relay 
mirror. This second mirror is slanted at about 45 deg. 
and overhangs the open space or well down which it is 
required to transmit the light rays. The standard machine 
has both the relay mirrors fastened on to the cabin 
itself, but it is possible to set the second mirror at a 
distance, so that the cabin may be placed in the most 
advantageous position on a roof. 

The first relay mirror is divided into sections on its 
frame in order to allow reconcentration of the beams 
at a long distance or the separation of the main beam 
into several parts. The beam deflected by this mirror 
is normally directed from south to north with a latitude 
of 35 deg. on each side of the meridian line ; this is known 
as ‘ north deflection,’”’ but it is possible to have a “‘ south 
deflection.” In the latter case a flat mirror divided into 








BUILDING ILLUMINATION 


the vertical axis and moving counterweights on rods are 
used to adjust that on the horizontal axis. 

Movement is imparted to the mirror by two one-sixtieth 
horse-power reversible motors, each fitted with a small 
air propeller at each end of the shaft. One of these motors 
controls rotation on the vertical axis, and the other rotation 
round the horizontal axis, and each motor is controlled 
independently. The propellers on the motors are set 
to pull the frame in the required direction. 

The motors are controlled by a series of ** sun switches © 
of an unusual type. The primary work of searching for 
the sun, such as first thing in the morning or after it has 
been hidden behind a cloud for a long period, is done by 
the switches shown in Figs. 2 and 3, and the following of 
the sun’s course is done by that shown in Fig. 4. 

The switches comprise two glass bulbs filled with 
hydrogen at atmospheric pressure, connected at the 
bottom by a U-shaped tube containing mercury. Each 
U-shaped tube is connected to the motor by three elec- 
trodes; one of these electrodes is common and is in 
continual contact with the mercury in the bottom of the 
tube. The other two electrodes are arranged to turn the 
motor in a clockwise and anti-clockwise direction respec- 
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tively. In cach of the glass bulbs there are two pastils 
of blackened steel to accelerate the heat effect of the sun 
on the bulbs. 

When one of the bulbs is heated by the sun and not 
the other, the gas inside expands and forces down the 
mercury, which rises in the other side of the U-tube and 
establishes connection between two electrodes. This 
starts the motor turning in one direction. The same 
happens if the other bulb is heated when the other elec- 
trode establishes connection and the motor turns in the 
opposite direction. 

On some of the switches the bulbs are crossed by elec- 


Mercury 


WATCHING” SWITCHES. 
FIG. 2 
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trical resistances into which the current passes when two 
electrodes are connected; these resistances give heat 
and counterbalance the raising of the mercury in order 
to provide a rapid disconnection of the mercury on the 
electrode, as soon as the sun’s heat is removed from the 
bulb. 

The primary work of bringing the mirror round to 
face the sun is done by two “ watching” switches which 
are operated by the direct light of the sun. In these 
switches—-shown in Fig. 2—the two bulbs are separated 
by a screen so that they are only being heated at the same 
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sun and been carried on by the momentum of the frame. 
The bulb that had been heated comes behind the shadow 
of its screen, and the source of heat being shut off the 
motor stops. The bulb on the other side of the screen 
is then heated by the sun’s rays, switches on the motor 
in a reverse direction, and brings the mirror back to face 
the sun. 

Directly the sun is caught in the mirror by the set 
of “ watching ” switches, the beams are directed upwards 
and part of this upward beam is caught by a parabolic 
mangin mirror—R, Fig. 1—at the focus of which is a 
small spherical reflector composed of four segments of para- 
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FIGs. 2, 3 AND 4—SUN SWITCHES FOR HELIOSTAT 


bolic mirrors—D, Fig. 1. At the focus of each of these seg- 
ments of parabolic mirrors there are the feur bulbs of two 
switches as shown in Fig. 4. These are the sun “ following ” 
switches. As the mirror is only placed approximately in 
position by the ‘“ watching ’’ switches, it is evident that 
the very hot spot of sun given by the mangin mirror is 
not in the centre of the combined mirror. This spot of 
sun falls on and heats one of the bulbs of the switches 
in the combined mirror and switches on its respective 
motor. At this moment when a connection is established 
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FIG. 5—TYPICAL HELIOSTAT INSTALLATIONS 


‘ watching © switches, marked W W on Fig. 1, are fastened 
to the vertical frame of the mirror and control its horizontal 
swinging movements. 

The vertical swinging movements of the mirror are 
controlled by the switch shown in Fig. 3 and marked 
F on Fig. 1. This switch is connected to the horizontal 
axis of the mirror in such a way that its screen oscillates 
at double the speed of the mirror itself. When the sun 
rises the machine is naturally in a position with the 
mirror facing west as left at the previous sunset. One 
of the bulbs of a switch is heated and the corresponding 
motor is put into motion and the frame begins to swing 
round. With the progress of the turning movement there 
naturally comes a position when the mirror has faced the 





and the motors are then controlled by the ‘ following ” 
switches. These are set insuch a way that as soon as one 
of the bulbs is heated the respective motor is switched 
on and the mirror rotates into such a position that the 
spot of sun given by the mangin mirror is directly in the 
centre of the combined mirror. In this position the 
four bulbs are equally heated, no connection is made, and 
the mirror remains perfectly steady. As the sun moves 
in the sky its reflection from the mangin mirror to the 
centre of the combined mirror also moves and comes into 
contact with one of the four bulbs. The heat generated 
in the bulb concerned sets the respective motor in motion 
and brings the mirror back into position in respect to the 
sun, In this manner, as may be seen, the sun, once its 


rays are concentrated on the mirror, is followed throughout 
its arc in the sky. Although the sun is followed inter- 
mittently, the fineness of the settings is such that the 
movement of the mirror is not easily discernible. All 
movements of the apparatus are controlled by electro- 
magnetic brakes and connections are made through 
electrical relays. 

The whole machine is made up of light components 
which are easily carried up and assembled on a roof 
and only one skilled mechanic is required to do the 
initial adjustments. In setting a machine on a roof 








there is no precise reference to be made with the meridian 
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line, or with the angle of latitude, and no optical mstru- 
ments are required except one hanging telescope. The 
five important adjustments to be made are: The balance 
of the mirrors and their planeity ; adjustment of the 
level of mercury in the switches ; adjustment of electrical 
apparatus, and the setting of the mangin mirror with the 
reflector. 

The first relay mirror suspended over the top of the 
machine is, as previously stated, built up of a number of 
elements, each of which is adjustable. If the whole beam 
given by the machine has to be focussed at any distance, 
all the elements are directed towards the same focus, and 
the total diameter of the beam at that distance is not 
wider than the beam of one element. This feature 
counteracts the divergence of the sun’s rays. The main 
beam may just as easily be divided into a number of 
parts, each having a different direction. As may be seen 
in the designs of some typical installations shown in 
Fig. 5, the beams are carried down to various reflectors 
on the different floors. 

To transmit the light inside a building the company 
has developed a wide range of reflecting mirrors and 
light diffusers. 

Arthel machines are made with four sizes of rotating 
mirrors, of which the diameters of the inscribed circles 
are 70in., 80in., 106in., and 13lin. The size of the rotating 
mirror gives the theoretical candle-power of the machine 
which normally varies with the latitude and time of day. 
We are informed that at the latitude of London the 
machines have a theoretical reflecting power of 5-2 candle- 
power per square inch. 

Practically no heat is transmitted into a building by 
the light reflected, as, even in the case of the larger 
machines, the area of sun light trapped is not more than 
the amount passing through a large window. 

In cases where the machine is used to light a base- 
ment, when there is no sunlight available for the mirror 
to pick up, a photo-electric cell equipment may be 
installed to switch on electric lights and switch them off 
again when the sun reappears. 








OLtp CENTRALIANS.—The annual general meeting 
of the Old Centralians, the Association of Old Students 
of the City and Guilds Engineering College, South Ken- 
sington, took place on Wednesday, March 23rd. Mr. 
E. G. Walker was re-elected unanimously as President 
for the ensuing year, and the following were appointed 
Vice-Presidents :—Professor E. F. Witchell, Major F. H. 
Bramwell, Mr. L. St. L. Pendred, and Mr. A. G. Ellis. 
Following the conclusion of the business of the meeting, 
an interesting and provocative address on the subject of 
‘* Petroleum and Posterity ’’ was given by Dr. Dunstan, 
chief chemist of the Anglo-Iranian Oil Company, Ltd. 
This address will be published in full in the next issue ‘of 
the Association’s Journal, The Central. An interesting 
evening closed with an informal dinner at St. Stephen’s 





Club, Westminster. 
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Obituary. 





WALTER HADDON. 


‘THE engineering industry, no less than Fleet-street, 
has lost a leader in business and industry by the death 
of Mr. Walter Haddon, which occurred on Tuesday, 
April 5th, in his seventy-third year. Mr. Haddon, 
who came of an old farming family, was born on 
December 3lst, 1864, at Clipston, near Market Har- 
borough. In 1879 he was apprenticed to the printing 
trade and served an apprenticeship of five years, 
entering the firm of John Haddon and Co. as a com- 
positor at the age of twenty. He quickly rose to an 
important position in the firm and made his mark in 
both the advertising and publishing sides of the firm’s 
business. He was always keenly attracted to the 
machinery side of the trade, and was associated with 
the “point”? method of designation of printing 
types, which is now in general use. At a time when 
printing types were lacking in standardisation he 
established his own type foundry at Market Har- 
borough. His first connection with the firm of W. H. 
Dorman and Co., of Stafford, of which he became at a 
later date the managing director and chairman, a 
post which he continued to hold until his death, was 
about 1910, when he became an agent for a special 
printing press which was then being made by the 
firm. Mr. Haddon took a keen interest in the firm, 
which had for some years specialised in the production 
of boot and shoe-making machinery and parts, first 
for the English and American Shoe Machinery Com- 
pany and later for its successor, the British United 
Shoe Machinery Company, and later he became 
interested in the finance and administration of the 
Dorman undertaking. Shortly before the war Mr. 
Haddon met Mr. George Constantinesco, of Roumania, 
and established an experimental laboratory for 
the study of the wave transmission of power at 
Alperton, near Ealing. This work led to the * C.C.” 
gear, which was used for synchronous firing through 
propeller gaps and was freely used during the war. 
After the war Mr. Haddon acquired the patents for 
wave transmission for the British Isles and the 
Dominions, and in articles published in THE Enet- 
NEER of October 27th and November 3rd, 1922, we 
described some of the practical applications carried 
out by Messrs. Dorman, and the application of the 
system to rock drilling. Up to the last he took a keen 
interest in the firm’s work and its road transport and 
oil engine developments. Walter Haddon was widely 
known in the printing and publishing trades, and his 
death will be deeply regretted by a wide circle of 
business and engineering friends. 








The Speed Nut. 


SINcE the speed nut principle of joining metal sheets 
together without the use of the usual nuts and lock washers 
was announced by the Tinnerman Stove and Range Com- 
pany, Cleveland, about ten years ago, many applications 
of the device have been successfully made in a number of 
different industrial fields. A brief description of a few of 
the most important types of uses is given here, to illus- 
trate the wide range of application of the basic principle to 
date. 

The speed nut, in all its various forms, is essentially a 
strip of spring steel, cold rolled steel, stainless steel, or 
phosphor-bronze, stamped in such a manner that thread- 
engaging means are pushed up from the bowed surface of 
the strip. Practically any kind of machine screw, bolt, 
sheet metal screw, rivet or plastic stud, pushed through the 
tongues forming this engaging means, or turned through 
them screw fashion, will be held firmly against any amount 
of vibration (see Fig. 4). The device eliminates the use 
of lock nuts and lock washers, and speeds up many kinds 
of assembly operations. It has been made in many 
different shapes (rectangular, round, U-shaped, L-shaped, 
&c.) to meet various assembly conditions ; and to date 
more than half a billion have been used. 

Some typical applications in three industries are illus- 
trated herewith. These applications indicate the useful- 
ness of the device for “‘ blind location ” fastening. In this 
type of work it has been found particwarly advantageous 
in the manufacture of automobiles, electric refrigerators, 
and other products using sheet metal or moulded plastics. 

In certain cases the shape of the speed nut is sufficient 
to keep it in the proper bolt or screw receiving position 
while the assembly is being made; in others retaining 
ears may be formed in one part of the assembled product 
to hold the nut for blind bolting. Likewise, the nut may 
be held in a retaining clip which is welded to the assembly 
part, in which case it is simply snapped into the clip, 
where it centres itself as the bolt or screw engages. Such 
retaining clips are used where it is impractical to stamp 
retaining ears into the product part itself during the general 
stamping operation. 


TYPICAL APPLICATIONS. 


Automobile fender speed nuts, as shown in Fig. 1, with- 
stand over 3000 lb. direct pull. Here a heavy gauge nut 
is snapped into a self-retaining position through a slot in 
the automobile body. Blind location bolting means may 
thus be provided for various kinds of heavy duty work. 

In Fig. 2 a double nut is retained in position without 
welding or riveting by striking a retainer bow out of one 
assembly part and snapping the speed nut under it. In 


this form it is used to advantage in the assembly of auto- 
mobile seat pans, as easy adjustment is permitted into 
locked positions. 

Fig. 3 shows how D studs on die cast or moulded parts 
are integrally formed to receive the speed nut, locking the 











parts together under constant spring tension. If it should 
be necessary to unfasten the parts for servicing operations, 
a quarter-turn of the nut releases the prongs from the 
D-shape stud. It should be borne in mind that the nuts 
“ zip ” over the studs under spring tension and lock perma- 
nently tight. The quarter-turn required for release may 
be made by the service man without difficulty, but it is 
claimed no amount of vibration will cause the speed nut 
to turn by itself. 

In Fig. 4 is shown the form adapted for hollow closures, 
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such as gas or electric range doors. A plain metal clip is 
welded to the outer panel and a special U-shaped speed 
nut is sprung within the clip into bolt-receiving position. 
This procedure is ideal for porcelain enamelled structures, 
as it eliminates chipping and overcomes the difficulty of 
providing a threaded member in the panel, as well as 
making possible the complete concealment of bolt or 
screw heads as required by the modern trend of design 
for gas and electric ranges, refrigerators, &c. 

Fig. 5 shows how retaining ears may he pressed out of an 
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assembly part during the general stamping operation, to 
hold a nut in position for a blind bolting assembly opera- 
tion. The nut is simply snapped into the pocket formed by 
the retaining ears. In this way many inaccessible assembly 
conditions are met and overcome. 

Fig. 6 illustrates a special shape of speed nut which 
provides a connecting means and at the same time a 
supporting medium for any spaced assembly, such as is 
found in refrigerator cabinets. This simplifies the assembly 
of parts wherever dead air space is required between inner 





and outer walls. The number of parts required is materially 
reduced, porcelain chipping is eliminated, and the assembly 
time speeded up. 

Fig. 7 shows how a very complex job was worked out 
with a single nut stamping. It is the most unusual type 
of speed nut design so far developed, as it provides a com- 
plete spring door latch in a single operation. It is used on 
refrigerator machine doors and materially reduces the 
number of parts required as well as cutting the labour 
costs of manufacture and assembly.—Iron Age. 








BOOKS OF REFERENCE. 


Engineer's Handbook and Directory, 1938. 
Water and Water Engineering, 30, Furnival- 
street, E.C.4. Price 8s. 6d. net.—The information given 
in this valuable little handbook has been completely 
revised and brought up to date. In addition to the usual 
information regarding water undertakings, statistics, 
catchment boards, drainage authorities, and other data, it 
contains special articles on ‘‘ Water Supply for Fire 
Extinguishing Purposes,’ by Mr. John Bowman; and 
* Hydraulics,’ by Mr. E. Copeland Snelgrove. 


Water 
London : 


Mining Year Book, 1938. London: Walter E. Skinner, 
15, Dowgate-hill, E.C.4. Price 20s. net.—The new 
edition of this reference book contains detailed particulars 
of 1325 of the principal mining companies in the world, 
Every section of the mining market is covered by the book, 
which is as complete and accurate as in previous years. 








LarGe Continuous Strive Mitit.—What is said to 
be the largest and fastest continuous strip mill in the 
world has been placed in service in the United States 
by the Republic Steel Corporation. The hot mill, which 
has a delivery speed of 2121ft. per minute, is capable of 
rolling finished widths from 30in. to 94in. and all finished 
thicknesses from 18 gauge strip to jin. plate. Its normal 
rated capacity is 70,000 gross tons a month. Three furnaces 
for the mill each have a maximum heating capacity 
of 50 tons gross per hour, and each is capable of heating 
a slab 48in. by 6in. by 16ft. 


INSTITUTION OF ENGINEERS-IN-CHARGE.—The thirty- 
eighth annual dinner of the Institution of Engineers-in- 
Charge was held at the Holborn Restaurant, as usual, on 
Friday, April 8th. Unfortunately, Mr. Alan Chorlton 
was too ill to attend, and his place was taken by Mr. Asa 
Binns, the immediate Past-President. Many eminent 
engineers were numbered amongst the guests. The toast 
of ** The Institution ” was proposed by Mr. Bryan Donkin. 
Referring to the effect of mechanisation on the employ- 
ment of engineers-in-charge, he said that his own experi- 
ence of power station work indicated that the number of 
skilled men required was as great as ever. Speaking of the 
control of men by engineers-in-charge, he said that the 
excessively academic young man was not generally good 
at controlling men, and the engineer-in-charge had a 
great advantage over the highly cultured academic engi- 
neer in that respect. Mr. Asa Binns, responding to the 
toast, expressed regret that young civil engineers no 
longer went through the shops, and hoped there would be 
a return to what he considered the very finest training a 
civil engineer could have. Dr. Brysson Cunningham 
then proposed “* British Canals and Waterways.” He spoke 
of the revival of interest in canals, and noted that in 
Germany waterways rank in importance next after rail- 
ways, and handle between 80 and 100 million tons of 
goods annually, as compared with the 11 or 12 millions 
in this country. The toast was acknowledged by Mr. 
E. J. Woolley, chairman of the Grand Union Canal Com 
pany, who expressed the hope that ‘‘ we shall succeed in 
making the canal industry the equal of other means of 
transport in the course of time. ‘“‘ Our Guests and 
Friends’ was proposed by Sir William Reavell, and 
Mr. Haden replied. The speeches ended with the toast 
of ‘“* The Chairman,” proposed by Mr. H. F. Philliston, 
Vice-Chairman of the Institution. 


InsTITUTION OF Navat ARcHITECTS.—The annual 
dinner of the Institution which took place at the Connaught 
Rooms on Wednesday evening, April 6th, was one of the 
most successful of recent years, and the accommodation 
in the hall and the gallery was fully occupied, over 700 
members and their guests being present. The chair was 
taken by Lord Stonehaven, and the toast of ‘* The Insti 
tution ’’ was ably submitted by Lord Macmillan, who, in 
a happy speech, referred to the history and romance of 
naval architecture, a record, he said, which from the 
coracle to the ‘‘ Queen Mary,’ marked the progress of 
civilisation. He remarked on the help which members of 
the Institution were giving to the rearmament programme, 
and wished the Institution well in the coming years. The 
President, Lord Stonehaven, proposed, and called upon 
Sir Charles Craven to respond to the toast of ‘ Ships.” 
In the course of his remarks, Sir Charles spoke of the 
activity in the engineering and shipbuilding trades, and 
stated that in the section of the industry devoted to the 
production of armaments there was still a shortage of 
skilled men, but on the shipbuilding side there was still 
considerable unemployment. Speaking as one of those 
who had taken a leading part in the recent meetings of the 
trade unions and the employers with Sir Thomas Inskip to 
discuss the speeding up of the rearmament programme, 
Sir Charles said that that action had shown the good sense 
of both the Government and the common people. When 
they did get down to the real negotiations there might be 
some difficulties, but he felt that, nevertheless, there 
was down at the bottom a feeling of trust between the 
employed and the employers in all our industries, which 
would ultimately lead to the Government getting a satis- 
factory result. After the dinner, which was ended shortly 
after ten o’clock, there was an opportunity for conversa- 
tion and for the meeting of friends, an idea which last 
year was introduced by the President, and which has been 
greatly appreciated. 
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Alternative Firing of British 
Men-of-War.* 


By Captain BERNARD ACWORTH, D.S.O. R.N. (Ret.) 


LN all quarters concerned with maritime affairs, increas- 
ing attention is being directed to the risks inseparable 
from the complete dependence of the Navy upon a foreign 
fuel supply. ‘The similar dependence of half of our 
Merchant Marine, of the Air Force, and mechanised 
Army, and of a large proportion of our land transport 
and industry, has necessarily accentuated the growing 
disquiet. Many well-known flag officers, as well as other 
authorities in the shipping and engineering worlds, have 
shown that in the unhappy event of war, against which 
this nation is so expensively rearming, the oil supply, 
upcn which every defence branch depends, will be 
endangered at its source, in transport through pipe lines, 
and on its long ocean passages, and while in storage in 
the great tank farms in home territories. No one seriously 
disputes that risks are being accepted; indeed, the 
Government has explicitly admitted that some risks 
do, in fact, exist, and it is known that this question is 
engaging the unremitting attention of the authorities. 

But on the purely naval aspect of this difficult problem, 
and the aspect which the author desires to examine, 
there are two opposed schools of thought. One school, 
while admitting some risk, regards that risk as sufficiently 
slight to justify its acceptance for the sake of the technical 
advantages claimed for the ship designed exclusively 
for oil firing. ‘Ihe other school considers the risk so 
serious that it should be eliminated altogether, if this can 
be done without crippling the fighting power of the Navy, 
or unduly extending its commitments in tonnage or 
personnel. 

This latter school, however, is itself loosely divided 
into two groups. One of these groups shares, more or 
less, the prevailing conviction that the very high speed 
and great mileage endurance, for which provision has 
heen made in post-war ships, are necessary characteristics 
of up-to-date British men-of-war. This group therefore 
advocates that all future men-of-war, while retaining 
their existing or contemplated speeds and mileage endur- 
ances as exclusive oil burners, should, by dual firing, and 
by an appropriate modification in design, be equipped 
with the safeguard of coal burning, so that, in the event 
of an interruption of oil supplies, the vessel can steam at 
economical speed for a reasonable period. 

‘The other group disputes the fighting value of the 
extremities of speed and what it regards as excessive 
mileage endurance, in view of the sacrifice in guns and 
armour which, on any given tonnage, these two charac- 
teristics entail. It therefore advocates a reduction in 
speed and endurance, and the restoration of native fuel, 
either as the basic fuel in a dual-firing system or as the 
sole fuel. i 

The author proposes, in the first instance, to consider 
dual-firing as advocated by the first group—that is to say, 
a system in which the use of coal is treated purely as an 
emergency means of retaining reduced mobility in the 
event of an oil shortage. 


Duan Fring I. 


Since Sir John Latta first put forward! his dual-firing 
proposal it has been the victim of considerable misunder- 
standing and unintentional misrepresentation. This 
misunaerstanding has, it is thought, been due to the 
cross currents of advocacy between the two groups of 
coal-firing advocates to which allusion has been made. 
The author is therefore particularly grateful to the Council 
of the Institution of Naval Architects for granting this 
opportunity of clearing up any misunderstanding which 
may have arisen in the course of the controversy, now 
protracted over several years. 

The proposal of those who accept, with or without 
qualification, the prevailing view, namely, the retention 
of the extreme speeds and endurances which, on any given 
tonnage, oil enables designers to provide is, in as few words 
as possible, as follows : 1 


“While retaining present maximum speeds and 
endurances, sufficient boiler power and bunker space 
should be incorporated in the design to enable the vessel 
to be steamed a given distance at economical speed on 
British or Empire coal. The coal need not be carried 
so long as oil supplies are assured.” 


It will thus be seen that the proposal involves no more 
than a small addition to the vessel’s standard displace- 
ment sufficient to provide accommodation for a small 
quantity of coal, and for the additional weight and space 
needed for boiler power to generate the very modest 
horse-power to give the vessel her economical speed. 

Before such an audience as this it would be presumptuous 
for a layman to express a precise view as to the best, or 
simplest, means of introducing this safeguard, but it 
is, of course, clear that there are alternative methods. 
For example : 

The dual firing characteristic may be obtained by the 
addition of one or more coal-fired boilers. Alternatively, 
one or more oil-fired boilers can be designed for use 
with coal or oil, so that such alternatively fired boilers 
still contribute their full share to the total power when 
burning oil. 

With regard to the modest bunker space required, this 
can be provided athwartship or longitudinally, according 
as to which method best harmonises with the general 
design of the vessel as an oi] burner. 

In short, the best method to be employed would be 
one involving the nicest co-operation between boiler- 
makers, engineers, and constructors, and may quite 
safely be left in their able hands if this modest safeguard 
is specified in the design. 

Before leaving this aspect of the dual-firing proposal 
as advocated by the first group, it may not be out of place 
to state, in general terms, how the standard displacement 
of an existing exclusively oil-fired cruiser would be 
affected if, in laying down an exactly similar ship with 
regard to speed, endurance, armament, and armour, she 
was given this emergency dual-firing safeguard. Let 
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us take as an example the ‘‘ Galatea,” which, as an 
exclusive oil burner, has a standard displacement of 
5220 tons. 

If ‘“‘ Galatea II,’’ as the author will call her, were 
designed to reproduce exactly the present characteristics 
of the existing ‘“‘ Galatea’ with the additional feature 
of being able to steam at 12} knots for, say, 4000 miles 
on coal, her standard displacement would be increased 
by approximately 500 tons. This is an outside figure, 
and might well be considerably less. In the case of a 
10,000-ton cruiser the increase in standard displacement 
would be 600 tons. 

There remain four points that deserve notice in the 
case of ‘‘ Galatea II” : 


(a) Because her emergency coal bunkers need not 
carry coal unless oil supplies fail, they can be fitted 
and used, if desired, for the storage of additional oil. 

(b) The slightly increased length would almost 
certainly afford some small increase in her maximum 
speed. This point is demonstrated in the case of the 
‘** Exeter ’’ and “ Shropshire.” Both these ships are 
of 80,000 H.P., but the “ Exeter,” of 1400 tons less 
displacement, and 45ft. less length, is slightly slower 
than the considerably heavier and longer ‘* Shropshire.” 

(c) “ Galatea II ” requires no extra personnel because, 
if oil fails (the only cireumstances under which the 
coal-firing facilities need be brought into use), the 
whole of the stokehold personnel for 64,000 H.P., 
under oil, will be available to handle the coal-firing 
emergency equipment. 

(d) The difference between the displacement of 
“ Galatea IL’ and ‘* Galatea I ” is little more than the 
differences in standard displacement between units of 
existing ships in the same class. 

That, very briefly, is the case for dual firing on the 
extremely modest scale advocated by those who are 
indisposed to dispute the virtue of extreme speed and 
endurance, but who are insistent that the complete depend- 
ence of British ships on oil fuel is a source of danger that 
should be eliminated without delay. 


Il. 


The second group of advocates of the restoration of 
the ability to utilise British or Empire coal in future 
men-of-war dispute, as already shown, the fighting 
value of the extremities of speed and of mileage endur- 
ance, maintaining as they do that the weight so utilised 
would be better employed in mounting increased gun 
armament and armour, and in making full use of the 
inexhaustible fuel resources indigenous to Great Britain 
and the Empire. 

With regard to speed, their argument, very briefly, is 
as follows :— 


Dua. FIRING 


TECHNICAL. 

Speed much above the natural speed of a vessel of a 
given tonnage*and length involves an almost fantastically 
disproportionate increase of weight and space to achieve 
those few extra knots on the upper portion of the “‘ power- 
speed ” curve. 

By ‘“‘ natural speed ’’ the author means the speed above 
which ‘‘ wave-making ” begins, and it can be defined, in 
a rough-and-ready way, as the square-root of the ship’s 
length in feet. Thus the natural speed of the “‘ Galatea,” 
for instance, whose length is 480ft., is, roughly 22 knots. 
The natural speed of the 10,000-ton ships, whose length 
is 690ft., is, roughly, 25 knots. 

The figures given in the paper by Mr. A. T. Wall and 
Mr. H. C. Carey? show that in a 550ft. ship 100 per 
cent. more power only yields 12} per cent. more speed. 
but in a 1000ft. ship 60 per cent. more power yields 164 per 
cent. more speed. Thus the long ship wastes less power 
than the short, though even here the waste is prodigious. 

Herein lies the reason for the great length and increased 
tonnage of modern men-of-war and merchant ships in 
which speed is treated as the primary characteristic, 
whether for fighting or commerce. Hence, also, the post- 
war development of British sea power, merchant and 
naval, on an oil basis with faster and fewer ships, instead 
of on a coal basis with slower ships and more of them. 

It is true that the figures quoted by Messrs. Wall and 
Carey refer to merchant ships, but the principle applies 
also to men-of-war. Indeed, in his account*® of the 
principles embodied in the design of H.M.S. “ Leander,” 
Mr. Narbeth emphasises the necessity of greatly increasing 
her tonnage and length for the express purpose of obtaining 
this speed characteristic. 

To sum the matter up: Whereas weight used for 
extremities of speed yields an altogether disproportionately 
small result, weight used for guns and armour yields a 
directly proportional result in fighting power. 

Herein, from the seaman’s viewpoint, lies the technical 
case against extreme speed, even though moderately 
high speed in cruisers is a necessary fighting characteristic. 


TACTICAL. 

The tactical argument for extreme speed, and therefore 
for the exclusive oil firing of modern men-of-war was 
recently stated officially* as follows :— 

‘‘ Speed in these days is really essential to success. 

A ship that has speed can always keep out of range 

of her opponent, and if she finds the opponent too 

strong she can get away.” 

But critics of this speed argument from the tactical 
and fighting points of view put forward the following 
points in opposition to this doctrine :— 


(a) In practice, this superior speed is not attainable 
since al] nations are pursuing speed, and the tonnage 
of all men-of-war is rising in consequence of it. Indeed, 
as a result of ‘* ship-for-ship ” construction, the cruiser 
fleets of the world are being standardised around 
32 knots. Furthermore, any slight variation of 
maximum speed that exists is quickly neutralised by 
sea conditions, length of time out of dry dock, &c., as 
every seaman knows. 

(6b) When action is joined, speed is of little importance 
because “‘ choosing the range’ gives no advantage to 
the faster, and therefore weaker ship, unless it be 
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rashly assumed that superior gunnery at extreme ranges 
compensates for inferior fire power and armour imposed 
by the pursuit of speed. 

(c) When in action speed is relative, and the statement, 
constantly appearing from the pens of some naval 
correspondents, that the faster ship is more difficult 
to hit is incorrect. Indeed, the vibration apt to arise 
when forcing a ship through even a moderate sea 
may have a serious effect upon the shooting of a ship 
so forced. 

(d) Because available weight governs the speed, 
gun power and armour of a man-of-war, and because 
maximum tonnages, fixed by agreement, become 
standard tonnages, speed can only be obtained at the 
expense of guns and armour. Thus in the last analysis 
the only advantage over a rival that superior speed 
can confer is the ability to run away or to avoid action. 


But such advantages can more easily and safely be 
enjoyed by the strategical policy of remaining in harbour. 


STRATEGICAL. 


If superior speed diminishes instead of increasing the 
fighting power of the faster ship when action is joined, 
in practice it seldom enables the faster ships to force 
action on slower ships wishing to avoid engagement. 
The sure way is by the twin-strategical methods of 
blockade and convoy. 

Blockade, if rigorously applied, must eventually compel 
the enemy battle fleet to seek engagement with the 
battle fleet, upon which the blockade pivots, or under 
the shadow of which the cruisers carry it out. Thus, if 
the enemy fleet is the faster fleet, it will be the weaker 
fleet, ship for ship, and its speed can only be used to 
hasten the joining of the battle which it should be the 
Navy’s unceasing business to provoke. 

As with blockade and the stoppage of enemy trade, 
so with convoy and the defence of home trade and com- 
munications. Convoys will compel the enemy cruisers 
or battleships to seek out and to fight the British escorts 
which, if more heavily armoured and protected at the 
expense of speed, will have a fighting advantage over 
their faster rivals. The advantage of being able to rush 
vessels to distant scenes in an emergency, a strategical 
advantage often claimed for speed, can be obtained more 
surely, quickly, and cheaply by devoting the tonnage. 
now sacrificed to extreme speed, to the construction 
of a larger number of slower ships which can be stationed 
at danger points instead of having to rush them there. 


ENDURANCE. 


The fuel supply given to any man-of-war is, or should 
be, governed mainly by strategical co:.siderations. 

The relatively high endurance of British men-of-war 
is justified on the ground that they will have to be con- 
tinually at sea, and that they will not, on occasions, 
have the time to return to harbour to refuel. The faster, 
and therefore the larger men-of-war, the fewer can the 
nation afford to build and maintain, and thus the stronger 
the argument for very great endurance in the few. But 
critics of these great endurances argue that a wealth 
of fuelling bases compared to those of any rivals is a 
natural strategical advantage of which full profit should 
be taken, and that the extra tonnage utilised in carrying 
these immense weights of fuel about could, with greater 
advantage, be employed in the provision of a larger 
number of smaller vessels with a reduced endurance. 

The foregoing arguments against great speed and 
endurance indicate the ground upon which speed critics 
base their case for a reduction of these characteristics 
in future British men-of-war. Reduced to general terms 
they maintain : 


(a) Because the battle fleet is the strategical basis 
of sea power, its speed should be its natural speed. 
which is governed by the tonnage and length of the 
units which compose it. 

(6) Because cruisers, for tactical reasons, require a 
considerable excess of speed over the battle fleet, their 
speed must be forced beyond their natural speed, but 
their speed should be strictly related to the natural 
speed of their own battle fleet, and not competitively 
to the excessive speed of foreign cruisers. 

(c) For trade defence by means of convoy, very 
high speed, so far from being an advantage, is a source 
of fighting weakness. 


With these considerations in mind, let us now turn 
in conclusion to the fuel problem as viewed by the second 
group of dual-firing, or coal-firing, advocates who con 
template, without misgivings of any kind, a reduction 
of speed in future British men-of-war, irrespective of the 
policy favoured by other nations. 

If one takes, for example, an up-to-date cruiser of 
the ** Leander ”’ class, one finds that she requires a horse- 
power of 72,000 to propel her at a speed of 32-5 knots. 
If her speed were reduced, as an oil burner, from 32-5 knots 
to 27 knots, the power required for this modified speed 
would be approximately 30,000 H.P. In other words, 
there would be a saving in weight in propelling plant of 
650 tons, and a saving of 75ft. in the length of the space 
now occupied by engines and boilers. There is no need 
to labour the addition to her fighting power that could be 
obtained on the same standard displacement if this 
weight and space were devoted to guns and armour. With 
regard to endurance, if this was reduced to 7000 miles 
her present oil capacity could be reduced by about 800 
tons, a weight which could give an increased ammunition 
storage for her increased armament. 

The foregoing figures relate to a modified ‘‘ Leander ”’ 
designed as an exclusive oil burner. If, however, the 
weight and space saved by reducing her speed as an oil 
burner were partially employed in designing her as a 
dual-fired ship in which foreign oil instead of British 
coal was treated as the emergency fuel, she could stiil, 
on the same standard displacement, be better armed and 
armoured than the existing ‘‘ Leander,’’ while the coal 
itself could be made to give a valuable dividend, so to 
speak, in additional protection against gunfire if the 
boiler-rooms and bunkers were carefully designed to obtain 
this fighting advantage for a great part of her total 
endurance. How great may be the protection so provided, 
and how it may be most advantageously incorporated 
in the design of a man-of-war, was considered by the late 
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Sir Philip Watts, then the chief designer for Messrs. 
Elswick, in his paper before the Institution in 1889.5 

That, very briefly, is the case for dual firing put forward 
by the second group of advocates to which allusion was 
made at the beginning of this paper. The author would, 
however, be attempting to deceive if he allowed it to be 
supposed that he regards dual firing as the ideal solution 
to the naval fuel problem. He has, however, supported 
the dual-firing cases from the outset on the time-honoured 
principle that half a loaf is better than no bread to which 
an exclusive oil policy may condemn the country. 


While exclusive oil firing is maintained, the defence of 


vil must take precedence over the defence of food if both 
cannot be protected. With dual firing it would be possible, 
in extremity, to let oil look after itself, while our naval 
resources were used to defend the nation’s bread. 

A return to coal firing in men-of-war and merchant 
ships, in the other hand, would greatly ease arrangements 
for trade defence not only because the transport of fuel 
about the seas would diminish owing to the wide distribu- 
tion of coal throughout the British Empire, but also 
because the coal stream would generally harmonise with 
the general convoy routes, whereas the oil stream does 
not. Furthermore, and perhaps most important of all, 
colliers are * whole-timers ’’ and can carry food on their 
homeward voyage. Oilers are * half-timers,”’ and during 
their time at sea can carry nothing more edible than salt 
water, 

it is often said that oil enables the total tonnage of 
the Navy to ke reduced. But should it not be remembered 
that half the great tanker tonnage which the Admiralty 
maintains, or is building, is ceaselessly engaged in carrying 
nothing about the world ? 

The author’s own conviction is, when the worship of 
the speed god becomes out of date among seamen, that 
future British men-of-war should rely entirely upon 
coal. Need it be doubted that British marine engineers 
and constructors, if called upon to do so, will be able 
and anxious to apply to men-of-war the remarkable 
advances in coal combustion and engineering which, 
since coal went out of fashion at sea, mechanical engineers 
have so remarkably achieved on land ? 

In the past nine years, as can be seen from perusal 
of official statistics,* the improvement in steam generating 
stations has been about 45 per cent., and it is estimated 
that at least 6,000,600 tons less coal would be needed to 
generate the electricity sold in 1936 at the higher efficiency 
now attained than at the lower efficiency of only nine 
vears ago. The dirt and exertion of coal firing and bunker- 
ing can, furthermore, be eliminated by up-to-date practice. 
An alternative fuel would, in addition, increase the 
likelihood of obtaining oil, and at prices which the nation 
might be able to afford to pay. 

The author would conclude by thanking the Institution 
for this opportunity of presenting in very general terms 
his case for the restoration of assured mobility to the 
British Navy without the possibility of catastrophe 
arising from a shortage of foreign oil. The provision 
of at least a safeguard, as in the first case of dual firing 
which has been outlined, seems to be as common-sensical 
as is the retention of a magnetic standard compass in 
all ships, or a reserve of steam engines by the railway 
companies in the event of electricity supplies from any 
cause failing. 











Hot Spray Painting. 


WE recently witnessed a demonstration of the Pahl 
process of hot spray painting which has been introduced 
into this country by the Scrulix Company, Ltd., 36-38, 
Victoria-street, London, S.W.1. The plant required in 
this process, in addition to the pistol shown in the accoi- 
panying drawing, comprises a petrol engine-driven com- 





pressor which also drives a small dynamo with an output | 
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SPRAY PAINTING PISTOL 


of 500 watts at 200 volts. A supply of compressed gas in 
cylinders or compressed town gas is, in addition, needed. 
The paint, which is composed of resin, wax, white zinc, 
and graphite, is supplied in cartridges to fit the reservoir 
of the pistol. 

Of somewhat similar design to the usual compressed 
yraying pistol, the one used for this process 


air paint s 
The reservoir wall is made with two 


has two additions. 
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shells, the inner one of which is wound round its outside 
with an electrical heating resistance connected to the 
dynamo on the engine. ‘There is also fitted round the 
outside of the paint-spraying nozzle cap a cylindrical 
burner cap, the front part of which is pierced with burner 
holes. This cap is connected to the compressed gas 
supply by a flexible tube. 

In operation the current is first switched on to liquefy 
the paint compound. The gas is then turned on, and 
when the burners are lighted the pistol is ready for use. 

The flame from the burner cap surrounds the jet of 
paint and prepares the surface of the metal for its applica- 
tion. We were informed that the new process has many 
advantages, the principal one being that it can be applied 
in places where the metal is continually damp as the 
heat of the flame first warms and dries the surface ready 
for the paint. No priming coat of lead is required, and 
the method of melting on the paint produces a dense 
coat similar to an enamel and having strong corrosion- 
resisting properties. 








Resistor On-Load Tap-Changing 
Equipments. 


We recently inspected at the Fuller Electrical and 
Manufacturing Company's works at Fulbourne-road, 
Walthamstow, E.17, a considerable number of trans- 
former on-load tap-changing equipments. 

While most other makers of these equipments employ 
a tapped reactor for bridging the contacts while 
changing the tappings, this firm has adopted in many 
cases the resistor method, which is claimed to offer 
important advantages. As the current is broken by the 
switches at unity power factor, usually in the first 
half cycle, contact wear is reduced to a minimum. With 
the tapped reactor, the makers explain, the power factor 
is low and the current is not interrupted until several 
cycles have elapsed. On opening up one of these equip- 
ments after it had completed 15,000 operations under 
load, it was found that the fixed and moving contacts 
were practically unmarked, and the oil was perfectly clear 
and free from traces of carbon. By using resistors the 
space required is reduced and the complete tap changer 
is in one unit contained in a single tank. 

When, however, the tapping range is very large or where 
there are a considerable number of tappings, it may be 














Fic. 1—7500-KVA RESISTOR TAP -CHANGING 
TRANSFORMER | 


advantageous to provide a continuously rated mid-point 
reactor which gives two voltages for each tapping on the | 
transformer. The same tap-changing switchgear is 
supplied for reactor and resistor gears, with the exception 
that with the latter series switches are required, in addi- 
tion to the ordinary tapping selector switches. A 7500- 
kVA three-phase transformer. wound for a ratio of 
33/11-kV, having resistor tap-changing gear with a drop- 
down tank, is shown in Fig. 1, and the contact gear for a 
66-kV regulator in Fig. 2. 

The equipments are made with a drop-down tank, as 
in Fig.l, or with a tank having a removable front cover. 
The former allows the tank containing the switches to be 
lowered to the ground, full of oil, without disturbing 
the connections, thus giving exceptional inspection 
facilities. In some cases, however, a pit has to be pro- 
vided to allow the drop-down tank to be lowered suffi- 
ciently to clear the switches, and where the provision of 
such a pit presents difficulties, the alternative arrange- 
ment with a removable front cover is provided. 

The resistor method of regulation is shown at A in 
Fig. 3, where the transformer tappings are connected to 
two sets of contacts c 1-c 4.and d 1-d 4, of which one set c 
normally carries current. Two moving contacts a and b 
make connection between a transformer tapping and the 
contact bars e and f. Between these bars a resistance h 
is connected and the line is connected to one of the bars, 
as shown. Assuming the flow of power to be outwards 
from the winding, the change-over from position 4 to 
position 3 takes place by operating the moving contacts 
a and b in the following sequence :—(1) When the regu- 
lator is in the working position, the current flows from 
the contact ¢ 4 through the moving contact a and the 
bar e into the line. (2) The contact a leaves c 4 and 
the current is transferred to d 4 and flows through b and 





the resistance 4 into the line. With the regulator in this 


position the line voltage is equal to the voltage of the 
higher tapping less the voltage drop in the resistance. 
(3) Contact @ reaches ¢ 3 and a current determined by 
the voltage between the taps and the value of the resist 
ance circulates through the resistance and the transformer 
turns between the tappings. The load divides between 
the contacts d 4-b-f and c 3-a-e. The line voltage takes 
its final value equal to the voltage of the lower voltage 
tapping. (4) Contact 6 then leaves d 4, when the total 
current is transferred to c 3-a-e. (5) When 6 reaches 
d 3 the operation is complete. 

The value of the resistance is chosen that under 
condition (3) the current is equal to the rated current of 
the winding and does not therefore overload the trans- 
former. This method of change-over is used for moderate 
currents. For larger currents, all making and breaking 
operations are transferred from the main contacts to 
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Fic. 2—66-KV CONTACT ASSEMBLY 


| Separate contacts of high-rupturing capacity, as indicaied 
at B in Fig. 3. 


A third contact is also introduced to open 
circuit the resistance and the load current is equally 
divided between both moving contacts a and b. When 
the number of positions is considerable, it is sometimes 
desirable to use plus and minus regulators, as shown at C 
in Fig. 3. where it will be seen that there are two complete 
ratio regulators which operate alternately so that the 
tapped section of the transformer may boost or buck 
the voltage. Anadvantage of this arrangement is that the 
tapped section of the transformer windings can be better 
utilised. With a plus and minus 10 per cent. range, the 
tapped section has only 10 per cent. of the total number 
of turns in the main winding and the number of tapping 
leads is reduced to approximately half. Against this 
advantage, however, is the fact that two sets of regulating 
switch gear are required per phase, as compared with one 
set for the gear previously described. 

The equipments can be designed for hand operation, 
remote electrical operation by means of push buttons, or 
for fully automatic control, which can be arranged to com- 
pensate for line drop or to increase the voltage with increas- 
ing load. Gear designed for automatic control is usually 
provided with interchangeable plug contacts in order that 
if desired it can be operated by push buttons. Equipments 
designed for one system of control can always be converted 
to another system at a later date. 

For electrically. operated tap-changing equipments, 
special driving mechanisms are supplied in two sizes. 
Each time they operate they give a rotation of precisely 
360 deg. in the allotted time, and although an electric 
motor provides the power the actual tap change is made 
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FIG. 3—TAP-CHANGING CONNECTIONS 


Swain Sc 


by the energy stored in a fly-wheel which does not actuate 
the switches until it reaches a predetermined speed, corre- 
sponding to an ample amount of kinetic energy to perform 
the operation. The drive is then taken over by the fly- 
wheel and the motor is simultaneously disconnected from 
the line. Thus the tap change is completed, even in the 
event of the auxiliary supply to the motor failing while 
the switches are moving. 

To prevent operation beyond the end positions there are 
limit switches which are mechanically operated and do not 
depend on electrical interlocks or relays. Outdoor 
equipments have thermostats and heaters to prevent 
condensation and to keep the lubricating oil at a suitable 
viscosity. 

1t has been found economic to fit these tap-changing 
equipments to quite small transformers having an output 
for example, of 50 kVA, as well as to transformers asso- 
ciated with large power schemes. 
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Carbide Tools.* 





DunRinG the past ten years extensive developments 
have been made in engineering workshop practice and 
carbide tools have been increasingly employed to expedite 
production. Under certain conditions these tools can be 
operated at speeds considerably in excess of those possible 
with the most modern high-speed steel tools. Sufficient 
experience is available to show that for the satisfactory 
working of carbide tools it is necessary to ensure uniform 
cutting speeds, rigidity of the work and machine, together 
with freedom from chatter or vibration. High speeds 
and fine feeds lend themselves to the establishment of 
these conditions. But the economic range of utility 
of these tools has-been somewhat limited and ill-defined, 
and the Cutting Tools Research Committee was of the 
opinion that more complete information should be made 
available for members. A Carbide Tools Sub-Committee 
was therefore appointed, the immediate object of which 
was to inquire into the present state of development in 
the manufacture and use of carbide tools. 

To this end information has been sought of manufac- 
turers and many users of carbide tools and a summary 
made of the published literature on the subject. The 
information gleaned from these various sources has been 
embodied in the present report. The subject matter 
has been classified for convenience under the following 
heads :—(1) The manufacture and physical properties 
of the cemented carbides ; (2) preliminary tests of tips ; 
(3) the shank and method of securing the tip ; (4) grinding 
and preparation of the cutting edge; (5) tool angles ; 
(6) tip and shank size and shape; (7) the disposition 
of the tool relative to the work; (8) the cutting fluid ; 
(9) chip disposal; (10) cutting tests to determine the 
relations between speeds, feeds, and depths of cut ; 
(11) some speeds, feeds, and cuts recommended by makers 
and users and cutting data ; and (12) general information. 

The Sub-Committee was not satisfied that the report 
reveals the latest practice with carbide tools and recom- 
mended that an independent experimental investigation 
be instituted. The Research Advisory Committee 
approved of the recommendation of the Carbide Tools 
Sub-Committee and recommended that the report, in 
its present form, be presented at a general meeting of 
the Institution in the hope that further information could 
be elicited in the discussion, and opinion obtained as to 
the desirability of embarking on an experimental inquiry 
and the possibility of obtaining means to prosecute the 
research. 

Historical.—It has been said with some truth that the 
cemented carbides have been brought to their present 
stage of efficiency by a study of failure. Their recent 
development has been fairly rapid, for although tungsten 
carbide has been known for over forty years, cemented 
tungsten carbide tools were not introduced on a com- 
mercial basis in Europe until about 1926, and some time 
later in the United States. 

The compound, tungsten carbide, was first obtained 
by Moissan, who melted tungsten in the presence of carbon 
in an electric are furnace. But as the product, although 
extremely hard, was porous and exceedingly brittle, 
little interest was taken in it. Up to the war drawing 
dies had been commonly made of diamonds and it was 
the scarcity of the latter in Germany during this period 
that led Heinrich Baumhauer, in his efforts to find a 
substitute, to introduce molten iron into the pores of 
the cast tungsten carbide. It was later found by Schroter, 
Strauss,, and others that cobalt added strength and 
toughness and they evolved a method of manufacture 
in which a mixture of powdered cobalt and tungsten 
carbide was pressed into a briquette and then exposed 
to a high temperature in a reducing atmosphere. The 
dies made of this product were found to be equal to those 
made of diamonds, so that it was a natural step to sub- 
stitute it for the diamond tools which had been used for 
the machining of certain classes of non-ferrous materials 
such as bakelite. The success of this application of the 
new material aroused the interest of other companies, 
which secured rights to manufacture it and to develop 
it still further. Carbides other than those of tungsten 
have since been used, so that to-day the term cemented 
carbide includes all those various materials which are 
made by compressing together the powders of cobalt, 
and the carbides of tungsten, tantalum, titanium, &c., 
and sintering the product in a reducing atmosphere at 
a carefully controlled temperature below the melting 
points of the carbides. 

In certain hard metal alloys more than one carbide 
is used ; for example, titanium carbide and molybdenum 
carbide, or tungsten carbide and titanium carbide. In 
such cases there are two possibilities: An ordinary 
mechanical mixture of the carbides with the auxiliary 
metal can be used, or a solid solution of the two carbides 
together with the auxiliary metal. Some of these carbides 
are soluble in each other in wide proportions at tempera- 
tures approaching their melting points, and even at much 
lower temperatures, say, 2000 deg. Cent., the solubilities 
are quite high, e.g., molybdenum carbide is soluble in 
titanium carbide up to 50 per cent. by weight at 1700 deg. 
Cent. Solid solutions may have properties very different 
from those of their constituent carbides and in certain 
cases these solutions are used instead of the ordinary 
mixture. 

The Manufacture and Physical Properties of the Cemented 
Carbides.—The carbides go under various trade names, 
such as “ Ardoloy,” ‘‘ Cutanit,’”’ and ‘‘ Wimet,” in this 
country; ‘“‘Carboloy,” ‘“ Firthite,” and ‘“ Ramet” 
in America; and “ Widia”’ in Germany. Since the 
production of these materials is largely covered by patent 
specifications, it has not been possible to obtain full 
details of their manufacture, although a fair amount of 
general information is available. 

Tungsten, itself one of the hardest of the ductile 
elements, is capable of forming two carbides, of chemical 
formula WC and W,C. The former, which is produced 
at 1000-1500 deg. Cent., has a melting point of about 
2870 deg. Cent., a hardness on Moh’s scale of 9, and a 
density of 15:5. The latter carbide, which is produced 





*From the Report of the Sub-Committee on Carbide Tools, 
Cutting Tools Research Committee, Institution of Mechanical 
Engineers. Presented on April 8th. 





at higher temperatures, has a melting point of about 
2860 deg. Cent., a hardness of 9-10, and a density of 
17-2. The tungsten must be of a high degree of purity. 
The Carboloy Company of America, for example, reduce 
tungsten from its ore in their own works; the ore is 
bought in quantities large enough to last for several years, 
each lot being thoroughly intermixed and adjustments 
being made to allow for variations between the lots. 
This firm also manufactures the hydrogen used in the 
reducing furnaces, great care being taken to ensure the 
purity of the gas. 

The tungsten is now mixed with carbon and the 
mixture heated in a furnace to produce the compound 
tungsten carbide, which is later reduced in a ball mill 
to a fine flour having a grain size of about 0-000lin. A 
predetermined amount of powdered cobalt is introduced 
into the tungsten carbide and thoroughly mixed in the 
mill. It has been shown by tests that during this milling 
process the tungsten carbide particles become coated with 
cobalt ; hence the importance of grain size, length of 
milling time, and relative proportions of the constituents 
in their effect on the physical properties of the product. 
The cobalt, which acts as a binder, has a high melting 
point and does not form a carbide and thereby weaken 
the tungsten carbide by robbing it of carbon. After 
passing through fine screens the powder is placed in 
moulds and highly compressed. At this stage the carbide 
blocks are very easily damaged, but their cohesive strength 
is increased by subjecting them to a pre-sintering opera- 
tion. This consists of heating the block slowly to a 
temperature of 700-1000 deg. Cent. in a hydrogen atmo- 
sphere in an electric furnace. During the process the 
oxide films developed during handling and compacting 
are reduced and the resulting newly formed metal surfaces 
of the cobalt coatings of the carbide particles become 
lightly bonded together. On removal from the furnace 
the material has the consistency of graphite or chalk, 
and it may be sawn, turned, filed, or ground to any desired 
shape. The bits then pass through a final and more 
prolonged sintering at a temperature of about 1400- 
1500 deg. Cent. This process may be prolonged for 
several hours, the length of time varying with the size 
and composition of the pieces, but it must be very closely 
controlled and carefully carried out to prevent distortion, 
decarburisation, the formation of cracks, or other defects. 
It is probable that at least some of the binder liquefies 
during the operation and a considerable shrinkage, about 
15 per cent., occurs in all linear dimensions—that is, 
about 40 per cent. by volume. The sintering takes place 
in a hydrogen atmosphere, usually in the presence of 
carbon. The hydrogen prevents the oxidation of the 
tungsten carbide and cobalt, whilst the carbon prevents 


-decarburisation of the tungsten carbide by the hydrogen. 


The resultant product consists of hard tungsten carbide 
particles contained in a cemented matrix of cobalt. 

With cemented tungsten carbide tools there is a 
tendency, when cutting steel; for small particles of the 
cuttings to build up on the tip, and when these sre pushed 
off by other particles a few grains of the tip may be carried 
with them. The pressure and abrasive action of the 
shaving produce a groove in the tip, just behind the 
cutting edge, where the heel of the shaving bears on it 
and this groove grows as cutting proceeds, until it reaches 
the cutting edge, when the tool fails. The addition of 
tantalum and of titanium arrests the formation of the 
chip cavity, although their inclusion makes the brazing 
of the tip to the steel shank somewhat more difficult. 
Manufacturers of cemented tungsten carbide com- 
pounds now produce several different grades, each suited 
to a particular class of work. Thus, ‘“‘ Ardoloy,” made 
by the British Thomson-Houston Company, Ltd., of 
Rugby, is made in seven grades. ‘“‘ Wimet,’’ which has 
been manufactured in this country since 1931, is made 
in six grades ; of these ‘‘ Wimet X ”’ and “‘ XX ”’ grades 
offer much greater resistance to the cratering of the tip 
when cutting steel. 

The substitution of nickel for cobalt as a carbide- 
cementing matrix, or bonding agent, has also been made. 
It is known that tantalum carbide, when mixed with 
nickel up to 13 per cent., increases considerably in crushing 
strength, whilst losing little if any hardness. An example 
of this type of carbide is the American product “ Ramet,” 
which contains tantalum carbide in a nickel matrix. 
It is claimed that *‘ Ramet” has a hardness up to 92 
on the Rockwell C scale. 

Another important carbide of more recent origin was 
developed on the Continent and is now made under the 
name of ‘‘ Cutanit,’’ by the Metropolitan-Vickers Electrical 
Company, Ltd., of Manchester. This product contains 
carbides of molybdenum, titanium, and tungsten with a 
cobalt bond, and is produced by methods similar to those 
mentioned above. 

It is claimed that “‘ Cutanit”’ gives a very bright 
finish to the work. This is attributed to the carbides of 
molybdenum and titanium, which are two of the chief 
components and which offer very low frictional resistance 
to the shaving sliding over the surface of the tip. With 
suitable speeds and cuts the finish of the work is so good 
as to render subsequent grinding unnecessary. 

The hardness of these carbides is comparable with 
that of the diamond, and they can only be satisfactorily 
ground with special wheels. Tungsten carbide with a 
6 per cent. cobalt bond will scratch a sapphire, which is 
inferior in hardness only to the diamond. The Brinell 
hardness number varies with the grade and has been 
given as from 1400 to 2000, as compared with about 
800 for high-speed steel. Its Rockwell hardness on the 
C scale is from 86 to 90 and over in certain grades. It 
has a specific gravity of 14-5 to 15, and its compressive 
strength, in the region of 500,0001b. per square inch, 
is more than that of any other known material. Its 
coefficient of expansion is exceedingly small, being 
about one-half that of ‘“‘Invar” steel. The electrical 
conductivity of cemented carbide is low and it is practically 
non-magnetic. As determined by a transverse rupture 
test, its tensile strength is little more than half that of 
high-speed steel, but this value is largely dependent on 
the cobalt content and treatment in manufacture. 

Due to the fact that titanium is one of the lightest 
of metals, with a specific gravity of 3-54, the specific 
gravity of molybdenum-titanium carbide is only 6-5 
as compared with 7-8 for steel and 14-5-15 for tungsten 
carbide. Molybdenum-titanium carbides are stated to 





to 900 deg. Cent., so that cutting may be continued with 
the tip at a bright red heat. It is claimed that the power 
consumption when cutting with this material is low and 
that the tool remains comparatively cool when operating 


at high speeds. 
Preliminary Tests of Tips.—Various preliminary tests 
have been suggested to determine the suitability of a 


carbide tip for general and specific purposes. It is 
customary to ascertain the hardness and the breaking 
strength and to examine the grain size and porosity, 
all of which are of istance in ing the cutting 
capabilities of the cemented carbides. 

Hardness tests may conveniently be carried out by 
means of the Rockwell tester. The Rockwell C scale 
with 150 kilos. load gives more exact values than scale A 
with a load of 100 kilos., but suffers from the disadvantage 
that the diamond, being under a heavy load, is more 
likely to be damaged. According to Becker a cemented 
carbide suitable for grey cast iron should have a Rockwell 
hardness of not less than 88 on the A scale or 75 C. It 
may be said in general that for the machining of hard 
cast metals the greater the hardness of the tip the better 
the performance, providing the tip possesses sufficient 
toughness. The fracture presented by a cemented carbide 
should be finely crystalline with a satin-like appearance. 
Big glittering crystals are generally associated with a 
low performance. A fracture with a ringed or banded 
structure indicates faulty sintering through the decar- 
burising of the outer layer. 

A further requirement of a good cemented carbide 
lip is that it must, after grinding and lapping, be capable 
of receiving a smooth cutting edge free from serrations. 
With the more brittle carbides the cutting edge obtained 
is not so keen, and they show a greater tendency to 
fracture. The appearance of the lapped edge or face 
under low power magnification (about three times) is 
of value in allowing the porosity to be examined. If the 
carbide is very porous it may be concluded that it will 
not be suitable for the machining of grey cast iron, copper, 
brass, and the light metals. 

The Shank and Methods of Securing the Tip.—The 
low tensile strength and the high cost of the cemented 
carbides are the reasons why they are used in the form 
of a tip to a steel shank. 

The shank should be of good quality steel containing 
about 0-5 per cent. carbon and with a tensile strength 
of about 50 tons per square inch. A recess is milled 
in the shank to give an accurate seat and slope to the 
tip, and the corners adjoining the back and seat are 
slightly rounded. 

For the first grinding, after tipping, the shank should 
project slightly beyond the edge of the tip. This permits 
of the least amount of grinding in finishing the tool and 
reduces the risk of the formation of hair cracks in the tip. 

The tip must be securely attached to, and amply 
supported by, the shank in order to resist the forces 
encountered in metal cutting. For this reason the tip 
should bear against the back of the recess and so obtain 
support in a direction in which the shaving crosses the 
tool—see Fig. 1. Tests have been made to secure the 
tip by mechanical means and also by welding, but the 
greatly differing expansion rates of tip and shank caused 
stresses in the former which led to failure. 

Brazing Processes.—An electric furnace with a hydrogen 
atmosphere or a gas muffle furnace with an excess of 
gas to prevent oxidation is commonly used for this process. 
Manufacturers of cemented carbides usually give instruc- 
tions for the brazing of their products, but the following 
is a general description. Shank and tip are washed in 
carbon tetrachloride, benzene, or hot sodium hydroxide 
solution to remove dirt and grease. The shank is first 
heated to about 800 deg. Cent., when it is withdrawn 
from the furnace and the seating cleaned with a wire 
brush and sprinkled with borax or other flux. The shank 
is returned to the furnace and heated to about 1100 deg. 
Cent., when it is again brushed and sprinkled with borax 
and the tip placed in position. Small strips of thin 
pure copper are placed on the tip with added borax. 
The assembly is returned to the furnace and held therein 
until the copper melts and follows the borax under the 
tip. The tool is then withdrawn and the tip pressed 
firmly into position with a heated rod or fork. After the 
copper has solidified, the tipped end is buried in powdered 
charcoal or cooled slowly in a chamber with a hydrogen 
atmosphere. The thin cushion of copper relieves the 
stresses due to change of temperature and different rates 
of expansion of the tip and shank. 

In some cases a thin clean strip of *“ Invar” steel 
is inserted between the tip and shank. When the seating 
is sloped or when two tips are to be brazed to the shank, 
it is more convenient to bind the tip to the shank with 
soft iron or nickel-chromium wire after the cleaning 
process and before any heating takes place. Borax is 
placed over the joint between tip and shank and the tool 
heated to about 800 deg. Cent. More borax is added as 
the flux softens, and when the temperature of 1100 deg. 
Cent. is reached, copper and borax are placed over the 
joint. The procedure is then similar to that described 
above. If the operation has been satisfactorily carried 
through, the bond should be clearly visible all round the 
joint after grinding. 

Messrs. J. Lang and Sons, of Johnstone, after many 
experiments on the brazing of tips, claim to have reduced 
tool failure due to faulty mounting to less than } per cent. 
by the following method. 

Pieces of sheet copper are cut to the same shape as 
those surfaces of the tip which are to be in contact with 
the tool shank. As shown in Fig. 1, the copper is placed 
below the sole of the tip at C D and between the sides 
of the tip and the tool at A B. The tool shank, which has 
been previously milled or shaped to receive the tip, is 
then inserted in an electric butt welding machine adapted 
for this purpose. Contact is made when the operator 
presses the foot stamp, thus leaving both hands free for 
the tipping operation. 

The tool shank is placed in position in one clamp 
and brought into contact with a copper electrode placed 
in the other clamp of the machine. The electric circuit 
is closed by the operator pressing a foot lever, and the 
heat generated between tool shank and electrode spreads 
to the tip and shank. Borax is used as a flux and heating 
is continued until the copper is seen to run. At this stage 
the operator presses the tip in the directions indicated 











be relatively good conductors and resist oxidation up 


by the arrow in Fig. 1, 
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Very little experience has apparently been obtained 
in brazing carbide tips by means of the oxy-acetylene 
flame. 

“ Ramet ” tips should be nickel-plated before brazing 
to the shank, otherwise there may be difficulty in getting 
the brazing metal to “‘ wet ” the bit. A method developed 
by the Ramet Corporation of America consists of brazing 
an insert of pure molybdenum between the shank and 
the tip. Molybdenum has almost the same coefficient 
of expansion as “ Ramet,” and the insert absorbs the 
strains set up during cooling and thereby prevents the 
formation of cracks in the tip. These inserts are par- 
tieularly valuable where the tips are long, thin, or of 
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Fic. 1— Method of Brazing Carbide Tips. 


unusual shape, and in cases where the tool must work 
under severe conditions. In small tools the shank is 
sometimes made of solid molybdenum. 

Grinding and Preparation of the Cutting Edge.—The 
grinding of cemented carbide tools is a matter of the 
greatest importance, and it is best carried out on machines 
und wheels specially designed for the purpose. A free- 
cutting wheel is required so that fresh, sharp abrasive 
particles are being constantly brought into use. Frequent 
wheel dressing is advisable to ensure true running and 
to remove the glazed abrasive. There must be no play 
in the spindle bearings or torsional oscillation, and the 
wheel should run with constant uniformity and with 
entire freedom from vibration. The grinding and finishing 
of these tools fequire the greatest care. and although 
they take a longer time to prepare than do steel tools 
the life between grindings is much greater. 

It is vital that the edge be free of any raggedness, 
and to obtain this condition with dispatch specially 
designed grinding machines with two or more wheels of 
different grades have been put on the market. Any 
extra time and trouble taken in the correct preparation 
of the cutting edge is offset by the freer cutting action, 
longer life of tool, and improved finish to the work. 

Grinding should be done on the face of the wheel, since 
grinding on the periphery has a tendency to produce a 
concave surface in the tool face and so weaken the cutting 
edge. Only moderate pressures should be used in grinding. 
The application of undue force results in rapid wheel 
wear with the possible cracking and chipping of the cutting 
edge of the tool. When hand grinding on pedestal type 
grinders, the use of rest and angle fixtures is recom- 
mended. To minimise the risk of chipping, the tool 
should be ground so that the points of the wheel travel 
from the tip to the body of the tool. the front and side 
faces being ground first and lastly the top. 

The manufacturers of ‘‘ Cutanit ” advise dry grinding 
and at a speed not exceeding 5000ft. per minute in order 
to minimise cracking. Careless grinding is likely to cause 
excessive local heating in the tip and consequently 
unequal expansion. This can be responsible for the forma- 
tion of fine cracks which cannot be detected by the naked 
eye and which are not revealed until the tool is put into 
commission. It has therefore been found of great assist- 
ance when grinding such tools to warm up slowly the 
whole of the end of the tool, prior to grinding, thus 
minimising the risk of unequal expansion. 

Other authorities, on the other hand, including the 
manufacturers of “‘ Ardoloy,” ‘“‘ Wimet,” and ‘* Carboloy,” 
advise wet grinding. It is certain, however, that if a 
coolant be used at all, it must be supplied copiously and 
constantly. An intermittent or insufficient supply is 
worse than none at all. 

Tools which are hot from grinding or working should 
not be quenched suddenly in water. Peripheral speeds 
of from 4000ft. to 6000ft. per minute are usual for wet 
grinding. 

For rough machining of iron and steel, lapping of 
the cutting edge is not considered necessary ; a normal 
finish-grinding with a suitable wheel will suffice. For 
finishing cuts or when machining copper, brass, light 
metals, insulating materials, fibre, &c., lapping or burnish- 
ing of the tip with a specially bonded wheel, after finish 
grinding, is desirable. 

The lapping process may be carried out on the sides 
of dises made of cast iron, aluminium, or copper charged 
with silicon carbide, boron carbide, or diamond dust held 
in a paste of paraffin, water, oil, or grease. 

A quick means of lapping is claimed to be obtained by 








the use of ‘‘ Spedia” lapping wheels which have been 
developed by A. C. Wickman, Ltd., of Coventry. These 
are bakelite bonded wheels impregnated with diamond 
dust ; a good quality of thin oil should be used with 
them when lapping. *‘ Spedia” is also supplied in the 
form of hand laps to enable the operator to touch up the 
cutting edge of the tool without disturbing tho setting 
of the latter in the machine. 

All workmen using these tools should be provided with 
a small India stone or a silicon carbide or diamond 
impregnated hand lap and encouraged to touch up the 
tip at frequent intervals in order to preserve the cutting 
edge and to remove any particles adhering to the tip. 
The importance of this precautionary measure is uni- 
versally stressed. 

If tools are allowed to operate for too long a period 
between grinds the cost of grinding and danger of breakage 
are considerably increased. Some authorities state that 
when the wear or flat on the front face is approaching 
one one-hundredth of an inch in length or the flat on the 
top face is half this amount, or when undue cratering 
appears, the tool should be resharpened. 

It has been claimed for ** Cutanit ’ that it is advan- 
tageous to remove the extremely keen cutting edge ot 
the tip with a hand hone to improve the finish of the work 
and increase the life of the edge between grinding. Dr. 
Karl Becker also recommends the lapping on the cutting 
edge of a small inclined flat, the breadth of which should 
be about 0-02in. and the slope half that of the top rake. 


(To be continued.) 








Canadian Engineering News. 
; (By our Canadian Correspondent.) 
Fraser River Bridge. 


Towarps the end of the past year the province 


| of British Columbia completed a highway bridge across 


the Fraser River opposite the City of New Westminster 
in order to provide adequate facilities for vehicular traffic 
entering the Vancouver area from the south and east. 
The Fraser River at the point of crossing is about $ mile 
in width. The depth of water varies from a maximum of 
74ft. near the north bank to about half this depth for the 
larger portion of the river towards the south bank. The 
river bed is of alluvial formation, the deposit of sand 
towards the south bank exceeding 150ft. in depth, with 
a hardpan ledge underlying this bed. 

Including the approaches, the bridge is 7500ft. long. 
The total length of steelwork is 2450ft. The approaches 
are of reinforced concrete. The south approach is 1400ft. 
in length, reinforced by light welded truss construction, 
and the north approach consists of two spans, each 70ft. 
in length, with the usual bar type of reinforcement. 
Earthwork construction connects these approaches with 
the existing highway syster:. The bridge proper is of 
high-level type, consisting of a series of Warren deck 
trusses of two lengths, namely, 200ft. and 250ft. The 
main and central portion of the superstructure consists 
of three spans of continuous construction, the central 
span a tied arch 450ft. in length with flanking spans 
350ft. The clearance under the central span for naviga- 


tion purposes is 150ft. above the normal freshet level. | 
| free, unless otherwise stated. 


The deck consists of a reinforced concrete slab, giving 
40ft. of roadway width, and a 6ft. sidewalk is provided 
on the downstream side of the bridge. The deck is designed 
for a uniform live loading of 80 tb. to 100 Ib. per square 
foot, and concentrated loading of 20-ton trucks, with 
three-fourths of the load on the rear axle. 

The construction of the bridge was undertaken by the 
Dominion Bridge Company, Ltd., and the cost amounted 
to approximately 3,250,000 dollars. 


Sydney Steel Works. 


During 1937 new additions of modern plant and 
improvements of existing plant were made at the steel 
works in Sydney, Nova Scotia, of the Dominion Steel 
and Coal Corporation, Ltd. Two of the most modern and 
largest boilers in Canada were installed and put in opera- 
tion. These boilers will generate steam at 475 lb. pressure, 
750 deg. total temperature. The fuel used is alternatively 
powdered coal or gas from the blast-furnaces, it being 
possible to change over from one fuel to another according 
to the gas available. The high-pressure, high-temperature 
steam from these boilers serves a new high-pressure turbine, 
directly connected to a 9500-kVA electric generator. 
Steam is bled at 150 1b. pressure from this machine to 
supply three older turbine-generators, the blast-furnace 
turbo-blowers, and other departments. 

During the year there was also installed at the Seaboard 
power plant at Glace Bay a second 7500-kVA steam turbine 
electric generator. With these two new turbine generators, 
one at the steel plant and one at the power plant, there 
is now at the disposal of the Sydney Steel Works and the 
collieries of the Dominion Steel and Coal Corporation in 
Cape Breton, 47,250 kVA of installed electric generating 
power situated in four main power-houses. 

In order to provide additional ingot-heating capacity 
for the blooming mill, a two-hole battery of recuperative 
soaking pits is now under construction. They are of the 
most modern design. Their installation will give an 
additional heating capacity of 100,000 tons of ingots 
per year. A 4000-kW top-charge electric furnace of the 
direct-arc type has been installed in the open-hearth 
department for production of special grades of steels. 
This furnace has a normal tapping capacity of 10 tons per 
heat, and is planned to produce about 100 tons of steel 
per day. It is the first electric steel-melting furnace to 
be installed in Cape Breton and is one of the largest of 
its type in Canada. 

Construction is proceeding on three automatic gas 
producers intended to serve the open-hearth plant. These 
modern producers are expected to improve the open 
hearth operation and result in fuel economy, replacing 
eight old producers of the hand-fired type. Three modern 
hot-blast stoves are under construction for No. 7 blast- 
furnace. An addition to the gas-cleaning plant is under 
way to provide thoroughly washed or clean gas for these 
stoves, which will enable higher blast temperatures to 





be carried at the furnace with resulting fuel economies. 
Early in 1937 the steam engine previously driving the 
10in. continuous rod mill was replaced by a 2500 H.P, 
electric motor. The benefits from this change have 
exceeded expectations in reduced power charges. The 
output of the mill has substantially increased. 


Icing Timber Roads. 


Recognising the need for efficient equipmen 
for icing roads in timber limits, Price Brothers and Co., 
Ltd., newsprint manufacturers, at Dolbeau, Quebec, 
recently introduced a new and successful mechanical 
method. It consists of a combination pump and water 
tank operated by a motor lorry. The unit is driven 
through a special power take-off attached to the lorry 
transmission. The pump was made by the Viking Pump 
Company of Walkerville, Ontario. It is of the jacketed 
type, the exhaust from the truck motor being circulated 
through the jacket to ensure against freezing. The capacity 
is 170 imperial gallons per minute at 375 r.p.m. The 
unit is fitted immediately to the rear of the truck cab 
on top of the chassis frame, being supported on a 
specially designed bed-plate. Sprocket and chain drive 
are used in conjunction with shaft and universal joints 
from the power take-off. The drive shaft is carrie 
through two specially fitted ‘‘ steady ’’ bearings, he!d 
between the chassis frame on a fitted cross member. 
Without the necessity of a foot valve, suction lift up to 
25ft. can be handled as the pump is self-priming. The 
water tank has 3000 gallons capacity and is filled by the 
pump in from seven to ten minutes. Recently the con- 
tractor spread 75,000 gallons of water on one of the 
company’s roads in less that fifteen hours. That quantity 
is probably at least five times the amount which would 
have been put on the road by a team of horses and two 
men in the same time ; the use of the pump therefore not 
only shows a very substantial economy but enables the 
contractor to make a much better ice road. 


New Motor Plant. 


The announcement was made recently by officials 
of the Chrysler Corporation of Canada, Ltd., Windsor, 
Ontario, that the new 3,000,000-dollar engine-manufac- 
turing plant w Il, in the near future, commence producing 
complete Canadian-built six-cylinder engines for Chrysler, 
Plymouth, Dodge, and De Soto cars, Dodge and Fargo 
lorries and commercial cars. About 500 men will be 
employed in the new plant. Ground was first broken 
for this modern industrial building on June 30th, 1937, 
and on September 28th-—ninety days later—the Chrysler 
Corporation started moving in machinery, which is now 
operating in the manufacture of parts. This engine 
plant, known as Windsor plant No. 2, stands in an arca 
of 6} acres, has a floor area of 124.800 square feet, and is 
enclosed by 54,675 square feet of glass. 








BRITISH STANDARDS INSTITUTION. 





{ll British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification ts 2s. 2d. posi 


PAPER INSULATED CABLES FOR USE LN 
MILNES. 


No. 760. -1938. This specification has been issued with 
a view to standardising the requirements of the industry, 
and also to comply with the Regulations of the Coal Mines 
Act regarding conductivity of metallic coverings, &c. 
The full title of the specification is ‘‘ Metal-sheathed 
Paper-insulated Plain Annealed Copper Conductors for 
Use in Mines, including Voltage Test.”” The Mines Depart - 
ment, the Cable Makers’ Association, the Mining Associa- 
tion of Great Britain, and the Association of Mining 
Electrical Engineers are among the bodies which have 
co-operated in compiling the specification. Paper- 
insulated cables only are dealt with, and the specification 
generally follows the lines of B.S.S. No. 480, with the 
exception of thicknesses of insulation, which are of slightly 
more robust construction. The specification prescribes 
the dimensions and the voltage tests for cables rated at 
650, 3000, 6000, and 10,000 volts and the dimensions for 
the armouring, serving, and bedding are included. 








INSTITUTION OF STRUCTURAL ENGINEERS. ~-The annual 
dinner of the Institution of Structural Engineers was held 
on Friday last, April 8th, at the Dorchester Hotel, London, 
W.1, under the chairmanship of Professor J. Husband, 
President of the Institution. About 700 members ani 
guests attended, the principal guest being Sir Donald 
Somervell, the Attorney-General. After the loyal toasts, 
Sir Donald, proposing the toast of ‘* The Institution 
of Structural Engineers,” said that he had always felt an 
admiration for the work done by the engineering profes- 
sion, and that all Government Departments were grateful 
for the assistance which had been given them. He stressed 
the necessity of combining science with art in structural 
engineering problems. Responding, the President recalled 
the carly days of flying, and advocated the total abolition 
of aircraft, both military and civil, in order to prevent aerial 
warfare. He claimed that the benefits of civil aviation, 
such as improved access to the Polar regions and a speed - 
ing up of air mails and of survey work, were trivial in com- 
parison with the world-wide suffering caused by aerial 
warfare and the loss of human lives in aircraft accidents. 
Coneluding his speech, he drew attention to the phenv- 
menal growth of institutions, not only engineering insti- 
tutions, but those to which we may retire when we have 
wasted our substance in riotous living! Proposing the 
toast of “‘ The Guests,’ Professor H. J. Collins, Secretary 
of the Institution, welcomed the guests, particularly the 
ladies, in an amusing and witty speech, to which Sir 
Patrick Duff, Secretary, H.M. Office of Works, replied 
The dinner was followed by dancing. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
: A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
British Iron and Steel Production. 


The British Iron and Steel Federation, in its 
report on production in March, states that the output 
of pig iron totalled 714,600 tons, compared with 693,300 
tons in the previous month. This total included 161,500 
tons of hematite, 403,300 tons of basic, 125,100 tons of 
foundry, and 9600 tons of forge iron. As a result of the 
large imports of pig iron it has not been practicable 
to keep so high a proportion of the available furnaces in 
blast as was necessitated by last year’s abnormal con- 
ditions. The output of pig iron for the first quarter is 
about 12 per cent. above that for the same period of 1937, 
steel production being 5 per cent. higher. The total 
output of steel ingots and castings in March reached 
1,115,800 tons, against 1,057,600 tons in February. 
During the month eight furnaces ceased operations and 
two resumed, making a net reduction of six to 124. Fuil 
details are not contained in the report, but a furnace was 
blown out at each of the following works :—The Charcoal 
Iron Company, Ltd., Barrow-in-Furness, and the Golden- 
dale Iron Company, Ltd., Staffs (special quality iron) ; 
the Lilleshall Company, Ltd., Shifnal, Salop, and the 
Kettering Iron and Coal Company, Ltd., Kettering 
(foundry and forge); the Brymbo Steel (Successors) 
Company, Ltd., near Wrexham, and John Lysaght, 
Ltd., Scunthorpe (basic); Stewarts and Lloyds, Ltd., 
Corby (basic), and Bilston. The Brymbo Steel (Successors) 
Company, Ltd., and Stewarts and Lloyds, Ltd., Corby, 
both restarted a unit, the latter on the production of 
basic. The following table shows the monthly average 
output over a period of years, and the production for the 
past six months : 





Pig iron, Steel, 

tons. tons. 
1913—-Monthly average.. 855,000 638,600 
1920 + - 669,500 755,600 
1929 803,000 
1934 737,500 
1935 ss A 821,600 
1936 a aa 643,500 982,100 
1937 os 4 708,000 1,080,300 
October 9 1,133,600 


1,178.300 
1,103,800 
1,081,400 


November 
December 
1938 January 





761,100 


February 693,300 1,057,600 
March . 714,600 1,115,800 
Pig Iron. 


The pig iron market is entering the third quarter 
of the year without showing any signs of a revival in 
demand. An improvement, however, could hardly be 
expected in view of the heavy stocks which are held at 
the furnaces and at consumers’ works. Naturally, the 
home production of pig iron has been slowed down, 
but this has been done partly by putting out of com- 
mission some of the older furnaces which were started 
up when the stringency was at its height. The reduction, 
however, has not brought the output to the level of the 
demand, and as a consequence stocks are being added 
to. Considerable interest is felt as to the prices which 
will rule after the end of June, and there is a substantial 
body of opinion which considers that it should be possible 
to reduce the present range of quotations since there has 
been a sharp fall in the costs of coke and ore. On the 
North-East Coast business has consisted almost entirely 
of small parcels for near delivery. The approach of the. 
Easter holidays has had the effect of checking business, 
and no important increase in the market’s requirements 
is anticipated for several weeks until some of the existing 
stocks have been liquidated. The Midland foundry 
iron producers are experiencing -a fairly good demand 
from the foundries which cater for the engineering trades. 
A good proportion of this business, however, is in special 
quality iron, the price of which is not controlled, and 
transactions in ordinary foundry have been limited to a 
few odd parcels. Disappointment is felt at the continued 
depression in the light castings industry. Many of these 
foundries are working only part of the week. In Lancashire 
the demand has been restricted as, although there has 
been some inquiry for delivery after the end of the year, 
very little business has materialised. The quietness 
in the textile industry is an adverse feature of the position, 
but some of the light castings makers profess to anticipate 
a revival in the demand for their products after Easter. 
In the Scottish market consumers are living upon their 
stocks and show no disposition to enter into fresh com- 
mitments. Business in the hematite iron market has 
been slow, but there is a steady flow of specifications 
against current contracts. Some negotiations have 
apparently been pursued with the idea of placing contracts 
for the third quarter of the year, but little real business 
has resulted. The steel makers have considerable stocks 
of basic iron on hand and are disinclined to add to com- 
mitments. Irregular imports of this material from 
India continue to arrive, but it is probable that they will 
be reduced for a period until the present congestion in 
the market shows signs of being overcome. 


Scotland and the North. 


Although there are some indications that the 
general demand for iron and steel may expand during 
the next few weeks, the absence of new shipbuilding 
contracts, apart from Admiralty work, is causing some 
misgiving. Now and then contracts are placed on the 
Clyde and a considerable tonnage of plates and ship- 
building steel remains to be delivered to the yards. These 
contracts, however, are being worked off much more 
quickly than new work is being received, and some steel 
makers state that the incoming business represents only 
about 50 per cent. of the tonnage placed a year ago. 
There have been few important engineering orders given 
out recently, and this is another unfavourable factor in 
the situation, although here again it is suggested that 
schemes which are now held in abeyance are likely to be 
proceeded with later in the year. The position of the 





heavy steel makers in Scotland, however, is considerably 
better than that of the re-rollers, who are suffering from 
the glut of Continental as well as of British material which 
is now held in stock. Few of the re-roliers are working 
at pressure and many of them are eagerly searching for 
new orders. The position of the wrought iron manufac- 
turers also leaves a good deal to be desired since now that 
full supplies of steel bars are available there is a lessened 
demand for bar iron. Operations have been curtailed 
at most of the works, and the outlook in this department 
is less cheerful than for some time. There has been 
slightly more business stirring in the sheet department 
than for several weeks. To some extent this is due to 
the broader requirements of the motor car trade, but these 
have consisted chiefly of special quality sheets, and the 
position as regards ordinary grades has not altered much. 
A fair quantity continues to pass into consumption in 
the home market, but export business remains on a 
restricted scale. In the Lancashire market good quantities 
of steel of all descriptions are being absorbed, but the 
makers are becoming disturbed at the persistent failure 
of new business to develop any strength. Business in 
the smaller sizes of sections and in small bars has been 
particularly poor, whilst the demand for constructional 
steel also has been nothing like so good as in the earlier 
part of this year. This is not surprising in view of the 
fact that a number of constructional engineering concerns 
which were well employed up to the end of last year 
are now eagerly seeking orders. On the North-West 
Coast all the steel works are well occupied. The market, 
however, remains inactive, and the position is not expected 
to improve until some of the existing stocks have been 
worked off. 


North-East Coast and Yorkshire. 


With export trade in steel small and a diminished 
home demand, the outlook for the time being is unsatis- 
tory. The makers of the lighter descriptions have the 
most reason to complain of lack of orders, but even the 
producers of heavy steel have been feeling the effects 
of supplies being in excess of requirements. Apart from 
the export trade, however, which awaits more settled 
financial and political conditions to justify a revival, 
manufacturers view the future with a fair degree of 
optimism. The check on imports of foreign steel will 
undoubtedly improve matters for home producers, while 
Admiralty needs should soon begin to affect the position, 
and the general extension of the armament programme 
must later on bring a large amount of work to the steel 
trade. The pig iron section on the North-East Coast 
is still suffering from the effects of excessive supplies. 
Now that imports are being curtailed, however, stocks 
should be reduced fairly rapidly, as in common with the 
steel trade greater activity is expected to develop shortly 
upon Government rearmament work. Nevertheless, at 
the present time, the slackness of the demand, which is 
accentuated by the approaching holidays, make the 
immediate outlook disappointing. The disappearance 
of export interest has seriously affected the hematite 
trade, whilst in many cases home consumers appear to 
be holding back orders in the hope that lower prices will 
rule for July/September delivery. Reports regarding the 
foreign ore market tell a similar tale of supplies exceeding 
demand. Meanwhile, low freight rates are encouraging 
the covering of prospective supplies, although the condi- 
tion of the iron and steel trades must limit imports of 
ore in the near future. Reports from the Sheffield district 
indicate that the position there is generally dominated 
by the excessive stocks which are now held. New business 
has been relatively small, but a slight expansion has taken 
place in the request for marked and common bars. So 
far as the steel trade is concerned, the need of deliveries 
required for the execution of old orders continues to keep 
the makers busy. Calls for both basic steel and acid 
carbon billets have been regular, while the demand for 
stainless steel remains insistent. The firms producing 
structural material continue satisfactorily employed. 


Current Business. 


Samuel Fox and Co., Ltd., are erecting at their 
works at Stocksbridge, Sheffield, a 1l00ft. ‘‘ tower” 
furnace for the treatment of steel strip. This, it is stated, 
will be the first unit of its kind to be built in this country. 
The Consett Iron Company, Ltd., Co. Durham, has broken 
its twenty-year-old output record by the production 
of 8300 tons of steel in one week. The previous record 
was 8014 tons. Turners’ Asbestos Cement Company, 
Ltd., Trafford Park, Manchester, have decided to spend 
£200,000 on the development of the 20-acre site which 
the company recently purchased from the Beardmore 
shipyard, Dalmuir. The buildings on the site will be 
adapted and equipped with new plant for the manufacture 
of asbestos cement pressure pipes and roofing materials. 
In the early stages employment will be given to about 
350 men, and within a year it is expected that this number 
will be increased to 500. This will be an entirely new 
industry for Scotland. Scott’s Shipbuilding and Engi- 
neering Company, Ltd., Greenock, have received an order 
from the Admiralty for a depot ship costing more than 
£1,000,000. Plans have been approved by the Sheffield 
City Council for the erection by the English Steel Corpora- 
tion, Ltd., of an ingot stores in Bright-street and for 
electric furnace house extensions and a fettling and core- 
making shop. Other plans which have been approved 
are those submitted by Thomas Firth and John Brown, 
Ltd., for a machine shop and an erecting shop ; a machine 
shop for Daniel Doncaster and Sons, Ltd.; factory 
extensions for the Sheffield Twist Drill and Steel Company, 
Ltd.; workshop additions for George Ibbotson, Ltd.; 
machine shop and canteen for Hadfields, Ltd., and work- 
shop additions for the Neepsend Steel and Tool Cor- 
poration, Ltd. Smith’s Dock Company, Ltd., South 
Bank-on-Tees, has secured an order from a French 
firm for a self-trimming collier of about 4700 tons. 
Admiralty contracts for destroyers in the 1937 programme 


Unless otherwise specified home trade quotations are delivered f.o.t. 





Export quotations are 
be found on the next page. 


have been allocated as follows :—Cammell Laird and Co., 
Ltd., Birkenhead (two) ; Yarrow and Co., Ltd., Scotstoun 
(two); Scott’s Shipbuilding and Engineering Company, 
Ltd., Greenock (two); R. and W. Hawthorn, Leslie and 
Co., Ltd. (two). In the latter instance the machinery 
will be supplied by Parsons Marine Steam Turbine Com- 
pany, Ltd., Wallsend-on-Tyne. The Department of 
Overseas Trade announces that the following contracts 
are open for tender: Pietermaritzburg City Corporation, 
Electricity Supply Department ; Quantities of 27ft. and 
30ft. mild steel tubular poles with base plates, hook 
bolts, and cast iron sealing caps (Natal, May 5th). South 
African Railways and Harbours Administration ; Quan- 
tities of bolts and nuts, set screws, washers, and rivets 
(Johannesburg, May 2nd); bolts and nuts, rivets, set 
screws, washers, and studs in various sizes (Johannes- 
burg, May 9th). New Zealand, Public Works Department : 
Supply and delivery of two 2-ton portable, petrol-electric 
or Diesel-electric self-propelling cranes (Wellington, 
June 28th). 


Copper and Tin. 


Although somewhat irregular conditions ruled 
in the electrolytic copper market during the past week 
the prevailing tendency was towards better price levels 
in spite of the fact that buyers did not operate on any 
extensive scale. Further evidence of scarcity in prompt 
supplies and a steady demand from British and Con- 
tinental consumers helped to maintain a firm undertone, 
particularly towards the end of the period when better 
advices from Wall Street encouraged hopes of a business 
revival in the United States. Reports received from 
America state that much of the current demand is coming 
from Japanese sources. Domestic consumers, however, 
are taking more interest in copper in view of a possible 
rise in producers’ prices, should President Roosevelt's 
intention to embark on a large spending programme 
have the desired effect of livening up business in the United 
States. Other factors which have helped the standard 
copper market in London were expectations of a favourable 
result of the Anglo-Italian negotiations and the better 
outlook in the situation in Spain, but the principal reason 
for the firmness shown during the past few days was 
undoubtedly the reaction on the New York Stock Ex- 
change to political developments at Washington, and the 
revival of the long-dormant bullish sentiment. Whether 
this will develop into a real buying movement in securities 
and commodities remains to be seen, but with the Easter 
holidays and Budget Day approaching, quieter con- 
ditions may be expected on this side. There is, however, 
a distinctly better feeling abroad, and it is probable 
that the market would readily respond to any encouraging 
news.... As regards the market for tin, the rather wide 
price fluctuations experienced recently indicate an 
extremely unsettled outlook. The * buffer ’’ pool mystery 
has been deepened by the absence of news regarding the 
Ma'ayan referendum and in some quarters the belief is 
expressed that the pool idea will be dropped. Prices 
slumped at one time to below £169 per ton for three 
months metal, but since then have rallied, owing to 
smaller offerings from the East and reports of some 
revival of interest on the part of American consumers. 
The good effect of the latter news, however, was partly 
discounted by a fall in American steel production, owing 
to the continued holding back of orders by the motor 
industry in that country. Russia has purchased fair 
quantities, but apart from these, business with Con- 
tinental consumers has been light. The stronger stock 
market conditions, coupled with higher Eastern advices, 
have imparted a generally firmer tendency. 


Lead and Spelter. 


As in the case of other non-ferrous metals, the 
lead market has experienced irregular trading conditions. 
Higher prices which developed over the past week-end 
and attracted selling orders were attributed largely to 
the improved outlook in the United States. American 
figures give the world’s production of lead during February 
as 147,295 tons, compared with an output of 161,036 tons 
in the previous month. Consumption in this country is 
being well maintained, and is expected to expand shortly 
and no falling off is reported in the demand from the cable 
makers. Lead has arrived here recently from Burma, 
Australia, Canada, and Holland.... The spelter market 
has been affected by selling against excess April arrivals. 
The trade position cannot be said to be very encouraging, 
and the slightly more active conditions in the brass industry 
have been offset by the poorness of the demand from the 
galvanisers. The situation continues depressed in America, 
where the statistical position shows no signs of improve- 
ment. According to the March figures, production in the 
United States totalled 43,399 tons against 41,146 tons in 
February ; deliveries were 33,528 tons against 21,540 tons ; 
and at the end of March the stocks amounted to 118,009 
tons as compared with 108,138 tons at the end of the 
previous month. The metal has been pressed for sale 
at East St. Louis, and down to 4 cents per Ib. has been 
accepted for spot parcels, although the leading producers 
have held out for 4:15 ¢. per lb. American estimates give 
the world output of zine in February as 140,542 tons, com- 
pared with 157,159 tons in January. 


Re-rollers’ Prices Increased. 


The National Association of Rolled and Re-rolled 
Steel Products has announced that its members will, as 
from April 16th, increase the price of steel bars, under 3in., 
by 15s. per ton. At the same time, a rebate of 15s. per 
ton will be allowed to loyal consumers. This arrangement 
has been adopted by the re-rollers to bring them into line 
with the steel makers, who have a similar scheme. The 
price of tested bars will be £12 13s. d/d, compared with 
£11 18s. before the advance and for untested bars £12 4s., 
against £11 9s. The rebate will be refunded after a veriod 
of four months. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. *Joists, Sections and Plates are subject to a rebate of 15s. to home users purchasing only 


from associated British Steelmakers. 








PIG IRON. STEEL (continued). 
Home. Export. *Home. tExport. 
Foundry home prices, except for Scotland, less rebate of 5/-. ie E ae. dd. 
(D/d Teesside Area.) GLascow anp District— 
N.E. Coast— Card: £sd Angles -- 11 0 6 10 12 6 
Hematite Mixed Nos 612 6 = Tees... . wht 6 1112 6 
No. 1 613 0 7 7 6 Joists ll O 6 10 12 6 
Cleveland— Channels.. ° ll 5 6 10 17 6 
No.1 511 6 6 2 6 Rounds, 3in. and up 06 12°23 6 
No. 3G.M.B. 5 9 0 6 0 0 * under 3in. 1118 Of 1115 0 
No. 4 Foundry 510 0 519 0 Flats, 5in. and under 1118 Oot 1115 0 
Basie ae _ Plates, jin. (basis) ll 8 0 ll 0 0 
pee eee rs ” fin. 1113 0 ll 5 0 
a ae ty : ie fin. 1118 0 1110 0 
Staffs— (Delivered to Black Country Station.) Be ny ae . So 111s 0 
North Staffs. Foundry 511 0 U . ‘isin. : = , 
= a n. yin. to and inel. 
— ones : “ Bio es ‘a 6 Ib. per sq. ft. (8-G.).. 12 10 0 210 0 
: Boiler Plates, jin. 11 18 0 iz 2 6 
Northampton— ev , : ; 
Foundry No. 3 5 8 6 y SourH Wa.Les AREA £ «. d. Ent. q, 
Forge 5 5 6 Angles il..0°4 10 12 6 
Tees... 12 0 6 11 12 6 
Derbyshire— Joists ll 0 6 10 12 6 
No. 3 Foundry 511i 0 Channels... a1 6 1017 6 
Forge 74 9 Rounds, 3in. and up > ee 1112 6 
ScoTLaND— ie under 3in. 1118 Of 1115 0 
Hematite, f.o.t. furnaces 613 0 Flats, 5in. and under 1118 Of 1115 0 
No. 1 Foundry, ditto 6 0 6 Plates, jin. (basis) 1110 6 1l 0 0 
No. 3 Foundry, ditto 518 0 jin. 1115 6 a 
Basic, d/d 5.7 6. = : jin. 12 0 6 11 10 0 
N.W. Coast— 6 13 0d/d Glasgow ” fin. .. iS &. @ 1115 0 
Hematite Mixed Nos. ...; 6 18 6 ,, Sheffield Un. in. to and inel. 
7 4 6 ,, Birmingham 6 Ib. persq. ft. (8-G)... 12 10 0 19.2.6 
— IRELAND—F¥.0.Q.— BELFAST. Rest or IRELAND. 
MANUFACTUR 2s. a. ee 
2 —  e Export Angles 11 5 6 rs 0 
‘s ‘i . 7 Tees... 12 & 6 12 8 0 
Lancs aNp YORKS— £ s. d. £ «a. d. . st 
% Joists ll 5 6 1115 6 
Crown Bars 13 5 0 & ‘ 
She 13 15 0 Channels... ‘ - 1110 6 1113 0 
Rounds, 3in. and up a2 & € 12 8 0 
MipLanps— » under 3in. .. 1016 Of 10 16 0 
Crown Bars .. - 135 0 - Plates, in. (basis) 1113 0 1115 6 
Marked Bars (Staffs) ... 15 15 0 -~ fin. 1118 0 12 06 
No. 3 Quality... . 1112 6 -- fin. 12 3 °«0 ‘ 12 5 6 
No. 4 Qualits 122 6 - fin. .. 1210 0 12 10 0 
ScoTtLanp— Un. jin. tofin.incl. ...12 3 0. , 12 5 6 
Crown Bars 135 0 13 5 0 { Rounds and Flats tested quality ; untested 9/— less. 
Best... 1315 0 13 15 0 
OTHER STEEL MATERIALS. 
N.E. Coast— H kx 
“ ome. Uxport. 
Crown Bars ie & & 13 5 0 Sheets. £ s. d. £ s. d. 
att Soe aeotinetiied i315 0 11-G. to 12-G., d/d 1415 0 f.0.b. 1310 0 
Double Best Bars 14 5 0 145 0 13-G., d/d 15 2 6 fo.b. 1310 0 
NORTHERN IRELAND AND FREE StTaTE— 14-G. to 20-G., d/d 1510 0 f.o.b. 1315 0 
Crown Bars, f.o.g.... ... 13 17 6 = 21-G. to 24-G., d/d 1515 0 .f.o.b. 14 0 0 
25-G. and 26-G., d/d . 1610 0... ...f.o.b. 14 15 0 
STEEL Irish Free State, £15 15s., f.0.q., four-ton lots. 
*H i The above home trade sheet prices are for 4-ton lots and over ; 
ome. tExport. pe P 
hip iceiink hai niin Homing HE. eal. oe 2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots to 
- | 10 cwt., £2 per ton extra. 
Angles ll 3 0 10 12 6 
Tees... 12 3 0 1112 6 Galvanised Corrugated Sheets, Basis 24-G. 
Joists 2 Bnd 10 12 6 Home. & «. d, 
Channels -11 8 0 10.17 6 4-ton lots and up 18 10 0 
Rounds, 3in. and up 12 3 0 11 12 6 2-ton to 4-ton lots . 18 17 6 
» under 3in. 12 0 6t 1115 0 Under 2 tons + 20 2 6 
Flats, under Sin. . .12 0 6 1115 0 Export ; India, £19 15s. c.i.f.; Irish Free State, £18 10s. 
Plates, jin. (basis) 1113 0 ll 0 0 f.0.q.; General, £16 15s. f.o.b., 24-G. basis. 
fsin. . 1118 0 11 5 0| Tin-plates. 
” tin. 12 3 0 1110 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/-. 
¥ jin. 12 8 0 1115 0 Tin-plate Bars, d/d Welsh Works, £7 15s. 
Un. fsin. to and incl. Billets. 100-ton lots and over, 35 to 100 tons, 5/- extra: less 
6 Ib. persgq. ft. (8-G.)... 12 10 0 1210 0 than 35 tons, 10/— extra. ae ae Fe 
Boiler Plates, jin. 12 3 0 122 0 Soft (up to 0-25% C.), untested 717 6 
Nortu-East Coast— fs. a. Seid ” ” ” tested 8 7 6 
Angles ll 0 6 1012 6 Basic (0-33% to 0-41%C.)_—... 812 6 
Tees... 12 0 6 1110 0 Medium (0-42 to 0-60% C.) 9 2 6 
Joists .11 0 6 10 12 6 Hard (0-61% to 0-85% C.) 912 6 
> Channels... 1l 5 6 1017 6 1» (0°88% to 0:99% C.) 10 2 6 
Rounds, 3in. and up 12 0 6 11.12 6 ” » (over 0-99% C.) 10 12 6 
under 3in. 11 18 07 1115 0 Rails. Heavy, 500-ton lots, f.o.t 10 2 6 
Plates, jin. (basis) A B08 11 0 0 » Light, f.o.t.... 9 2 6 
frin. . 1113 0 te oe 
é hin. 1118 0 11 10 0 
fein. 12 3 0 1115 0 FERRO ALLOYS. 
Un. sin. to and incl. Tungsten Metal Powder 5/74 per lb, (nominal) 
6 Ib. per sq. ft. (8-G.)... 12 10 0 12 10 0] Ferro Tungsten 5/6 per lb. (nominal) 
Boiler Plates, in. . 1118 0 12 2 Per Ton. Per Unit. 
MIDLANDS, AND LEEDS AND DistTRIcT— Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
£ 8s. d. £ 8s. d. *” » §6p.c. to 8 p.c. .. £24 0 0 7/6 
Angles -11 0 6 1012 6], » 8p.c. to 10 pec. . £24 0 0 7/6 
Tees 12 0 6 1112 6 Re » Max. 2p.c. carbon . £36 0 0 11/- 
Joists 11 0 6 10 12 6 » i » lp.c.carbon ... £388 5 0 11/- 
Channels 11 5 6. 1017 6 9” os » 0-50 p.c. carbon £41 0 0 12/- 
Rounds, 3in. and up ie: 0. 6. 1112 6 s - » carbon-free . 1/- per lb. 
under 3in. 11 18 -Of 11 15 0] Metallic Chromium .. 2/5 per Ib. 
Flats, 5in. and under 11 18 Of 11 15 0] Ferro Manganese (loose), 76 p.c. . £18 15 0 home 
Plates, jin. (basis) 1110 6. if’ 0 6 » Silicon, 45 p.c. to 50 p.c. . £12 0 Oscale 5/- p.u. 
” fein. ... 1115 6. 11 5 0 oe *» 765 p.c. ... £17 0 Oseale 6/- p.u. 
» qin. .12 0 6. 1110 0 » Vanadium... .. 14/- per Ib. 
- fein. sH2.8.4 1115 0 » Molybdenum ' . 4/9 per lb.; 5/- forward 
Un. fin. to and incl. » Titanium (carbon-free) . 9d. per lb. 
6 lb. per sq. ft. (8-G.)... 12 10 WU ... 12 10 0}| Nickel (per ton) ... .- £185 to £190 per ton. 
Boiler Plates, jin. ... 12 0 8 ... iS DB: (OG sees. . 8/6 to 9/6 per |b. 








t Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 
(Official Prices, April 13th.) 


CopPpER— 
Cash ... £39 18 %to£40 1 3 
Three Months £40 5 Oto £40 6 3 
Electrolytic : . £44 0 Oto £45 0 0 
Best Selected Ingots, d/d Bir. 
mingham £44 15 0 
Sheets, Hot Rolled £75 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 12}d. 12}d. 
»  Brazed (basis) 12}d. 124d. 
Brass— 
Ingots, 70/30, d/d Birmingham £37 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 11d. 11d. 
»  Brazed. 13d. 13d. 
Tin— 
Cash ... £170 15 Oto £l71 5 O 
Three Months £171 10 Oto £171 15 0 
SPELTER— 
Cash ... £14 0 Oto £14 1 3 
Three Months £14 5 Oto £14 6 3 
Lzap— 
Cash £16 3 9to £16 5 0 
Three Months .. £16 3 9to £16 5 8 


Aluminium Ingots (British) £100 to £105 


FUELS. 


SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export. 
Navigation Unscreened 19/- to 19/6 
Hamilton Ell 19; 
Splints 21/ 

AYRSHIRE— 
(f.0.b. Ports) Steam 17 
FiresHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam ... 18/- 
Unscreened Navigation 18/6 to 19/ 
LorHIANsS— 
(f.0.b. Leith)—Hartley Prime 17/6 
Secondary Steam 17/ 
ENGLAND. 
Soutn Yor«ksaire, Hutr— 
B.S.Y. Hards 22/6 to 23/- 
Steam Screened 19/6 to 20/ 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 19/— to 20/ 
» Second... 18/6 to 19/ 
» Best Small 18/- 
Unscreened 18/— to 19/ 
DurRHAM— 
Best Gas 21/6 
Foundry Coke 29/- to 35 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/— to 29/6 
South Yorkshire 25/6 to 27/6 
Seconds 22/- to 24/ 
CAaRDIFF— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large 24/- to 25, 
Best Seconds 24/- to 25/- 
Best Dry Large 23/6 to 24/6 
Ordinaries 23/6 to 24/6 
Bunker Smalls 18/6 to 19/- 
Cargo Smalls 17/6 to 18/- 
Dry Nuts 25/- to 27/- 
Foundry Coke 42/6 to 57/6 
Furnace Coke 30/- to 35/ 
Patent Fuel 25/6 
SwaNnsEA— 
Anthracite Coals : 
Best Large .. 38/- to 41/- 
Machine-made Cobbles 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 33/- to 38/6 
Peas... 26/- to 29/6 
Rubbly Culm 15/— to 16/- 

Steam Coals : 

20/- to 25/- 


Large Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of ld. per gallon. 
Per Gallon 
33d 
44d. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Engineering Strikes. 


THE real significance of the engineering strikes 
in Paris lies beyond particular claims for higher wages 
and other advantages, which are fully provided for by the 
arbitration law promulgated early last month, whereby 
strikes are declared to be illegal unless sanctioned by a 
secret vote. It is true that the C.G.T. succeeded in making 
it obligatory for a secret vote to be taken after the men 
come out instead of before the strike, but even then the 
occasions under which men can strike with any show of 
legality are rare. The unions have, in fact, completely 
ignored the arbitration law, which owes its inception and 
even its drafting to the C.G.T. Stay-in strikes continue 
as before, and when the Paris unions responded to the 
Government’s demand for a speeding up of armament 
production by striking for an immediate renewal of collec- 
tive contracts and higher wages, and occupying a number 
of works, the usual tolerant attitude of the public gave 
way to a feeling of indignation and keen resentment. 
Had the late Government made an effort to enforce the 
law, at least with regard to the secret ballot, there is 
every reason to believe that the strike movement would 
have fallen flat. There is evidence to show that the 
majority of the men are against it. All the unions not 
affiliated to the C.G.T. urged the Government to impose a 
secret ballot, and it is suggested that these unions should 
combine for common action, in which case it is probable 
that they would draw from extremist unions those workers 
who belong to them solely in order to avoid being forced 
out of employment. That the number of such workers is 
large is proved by the objection of extremist unions to the 
secret ballot. Men at the occupied Citroén works are asking 
for it. At the works of the Société Rateau a plebiscite 
among the technicians and employees showed that they 
were practically all opposed to the strike, and when 
arrangements were made for a secret ballot among the 
men, the union picketed the place where the ballot 
was to be held and rendered voting impossible. In all 
cases where technicians and employees voted on the ques- 
tion of a strike, they declared their intention of remaining 
at their posts. Thus, the events of the past two weeks 
have shown that the public is scandalised by the strike 
movement at this critical period, that the majority of 
workers are drawn into it against their will, and that 
engineers, technicians and employees are ready to carry 
on if the Government will do its duty to ensure 
liberty to those who desire to work. The significance of 
the strikes is that they are inspired by revolutionary ideas 
that sacrifice workers’ interests to political ends. 


Strike legality. 


The agitation in the Paris engineering industries 
began in half a dozen works under circumstances that did 
not seem likely to encourage an extension of the move- 
ment. It started in the same manner as the strikes which 
inflamed the labour revolution nearly two years ago, but 
there was little support from other works until a dead- 
lock was reached by the refusal of the employers to meet 
union delegates before factories were evacuated, and then 
only to discuss matters outside those that must be settled 
by the new arbitration procedure. This failure let loose 
an extremist agitation that openly revealed the part 
played by organised Communism in the strike movement. 
Delegatés presented ultimatums to employers for an 
advance in wages to be accorded within an hour. The 
men were then called out without the majority of 
them knowing the reason for the strike. At the time of 
writing, about thirty engineering and metallurgical works 
of all kinds are occupied, involving nearly 60,000 men, 
or one-half of the workers in the Paris engineering 
trades. The most serious suspension of work is at the 
Gnome é¢t Rhéne and Hispano-Suiza engine factories, 
which is holding up practically the whole aircraft industry. 
At the Paris works of the Chantier de la Loire two- 
thirds of the men called out combined to resist the strike. 
and it is expected that in this case, and in some other 
works, the strike action will terminate with a defection 
of the majority of workers. When the late Socialist 
Ministers appealed to employers’ federations for con- 
ciliation, the replies confirmed that employers would be 
no party to methods that connived at illegality, nor could 
they discuss the demand for higher wages, which must be 
dealt with under the new arbitration law. Moreover, 
employers affirm that wages and extras in the engineering 
trades represent a higher daily pay than in any other 
industry, and exceed the remuneration of highly placed 
officials in the services of those Ministers who supported 
the unions in their demand for an increase as compensa- 
tion for putting in 45 hours a week on national defence 
production. The new Government must necessarily 
modify the policy of its predecessor. 


Charcoal Suction Gas for Railcars. 


Efforts to encourage the use of wood and charcoal 
in suction gas plants for road vehicles have taken a more 
progressive form during the past two years by the offer of 
additional economies by a suppression of taxes on lorries 
running on the fuel and by requiring that at least 10 per 
cent. of the omnibuses and vehicles employed in subsidised 
services, and by firms engaged on State contracts, must 
be equipped with suction gas plants. This obligation only 
apphes to owners of ten vehicles and more. The greatest 
encouragement lies in the economy of the fuel and the 
organisation by the State of a suitable supply. This 
utilisation of carbonised wood as a fuel for internal com- 
bustion engines has become a matter of national import- 
ance, and has even been taken up by the National Rail- 
way Company, which last week made an experimental 
run with a suction gas railcar between Paris and Ram- 
bouillet. The railcar, built to carry 95 passengers, was 
propelled by a petrol twelve-cylinder engine of 280 H.P. 
It was run on charcoal suction gas, and it is stated that 
old sleepers carbonised in the form of a suitable fuel will 
also be employed for the purpose. It is said that the 
railcar will run more than 300 miles on one charge in the 
special form of suction gas producer employed. Some 
omnibuses are to be experimented with on charcoal 
suction gas in Paris. 
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DYNAMOS AND MOTORS. 


480,090. August 18th, 1937.—IMPROVEMENTS IN AND RELATING 
to Systems or Execrric Moror Conrrot, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2. 

According to this invention, a motor control system comprises 
an A.C, motor A provided with switching arrangements for 
establishing reversible running connections between it and an 
A.C. supply circuit, a time delay drop-out relay, and a circuit 

























































































48000 
mall 
i=s 
as 
pt 
E | 
an 











under the control of the time delay drop-out relay including a 
full-wave rectifier B connected to the A.C. supply circuit for 
supplying D.C. to brake the motor dynamically. In accor- 
dance with additional features of the invention, the rectifier 
is energised continuously, while the motor is running, and neither 
the D.C. nor the A.C. is applied to the motor during that period 
between which the A.C. supply is removed and the D.C. is 
applied. During this period the motor is completely disconnected 
from the A.C. supply circuit—February 16th, 1938. 


480,118. September 5th, 1936.—IMPROVEMENTs IN DyNamo- 
ELECTRIC MACHINES, The British Thomson-Houston Com- 
pany, Ltd., Crown House, Aldwych, London, W.C.2. 

According to this invention a homo-polar machine which 
delivers voltages of asymmetrical wave form with a steep 
voltage rise of a curve form suitable for supplying the control 
voltages in the grid circuit and/or additional commutating 
voltages in the main anode circuit of grid-controlled vapour 

or gas discharging paths comprises a stator provided with a 

number of large slots A, uniformly distributed round its cireum- 

ference and a larger number of small slots B between them. 


N° 480,118 





The windings associated with each pole are mounted with one 
of their sides in a large slot and the other side of each coil 
in a separate small slot. The asymmetrical voltages delivered 
by such a generator can serve for grid control of the discharging 
paths, and also by introduction in the main circuit, for the 
arbitrary enforcement of the commutation at any desired time 
of the anode voltage half-wave. The instants at which the 
ignition as well as the extinction of the are in a discharging 
path can occur can be determined by means of phase displace- 
ment of the voltage delivered by the generator in the well-known 
manner.-—February 17th, 1938. 


SWITCHGEAR. 


479,953. September 15th, 1936.—IMPROVEMENTS RELATING 
to Exvecrric Crrcurr BREAKERS, George Dewar, of 89, 
Derbyshire-lane, Stretford, Manchester, and Metropolitan- 
Vickers Electrical Company, Ltd., of Number One, 
Kingsway, London, W.C.2. . 

According to the invention the operating lever of a circuit 
breaker, which may be actuated by electric means or manually 
during closure of the breaker, is connected to an actuating 
lever through trip-free mechanism, and is further connected 
with a fly-wheel, which is thereby caused to rotate during the 
operation of closing in such a manner that if the speed of move- 
ment of the operating lever is reduced the continued rotation 
of the fly-wheel will release the trip-free mechanism so as to 
permit the circuit breaker to open. The operation of the 
switch is described as follows. The roller A of the trip lever is 
in engagement with the catch B of the actuating lever C, and 
if the operating lever D is moved downwards to the position 
shown at E the actuating lever C will be rotated in the clockwise 
direction and through the link F will rotate the associated lever 
in the clockwise direction to the position indicated in broken 





lines G, thus raising the bridge piece H to its upper position 
in which its contacts engage with the fixed contacts. During 


this movement the stop J, carried on the operating lever and 
engaging with the link K, forces the rack-bar L downwards so 
that the fiy-wheel M is caused to rotate in the clockwise direction. 
If during this movement the motion of the operating lever is 
checked or reduced in speed sufficiently in excess of the normal 
deceleration consequent upon the meeting and final closure 
of the circuit breaker contacis, the fly-wheel will continue to 
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maintain its speed ofrotation and will move the rack-bar N down- 
wards relatively to the operating handle D. This motion will 
cause a rotation of the link K to such an extent that the pro- 
jection P will engage with the trip lever Q and rotate it so as 
to release the roller A from the catch B on the actuating lever 
C, thereby permitting the lever to rotate on its pivot in the 
counter-clockwise direction and the circuit breaker to open in 
the usual way.—February 15th, 1938. 


AERONAUTICS. 


481,128. September 7th, 1936.—Cocks or VaLves, F. V. Brown, 
Aircraftings, Ltd., Power-road, Gunnersbury, W.4. 
The object of this invention is to reduce the effort required to 
rate fuel cocks or valves used on aircraft. In cocks of this 
kind the plugs are loosened in their seats by the action of cam 
devices. In this design the operating stem is provided with 
means for turning the plug with a small amount of free play to 
produce a camming effect for loosening the plug prior to turning. 
The thrust exerted on the stem by the camming action is trans 
mitted to the plug by a thrust rod in the stem. The plug A is 
open at the bottom and has two slots in its top wall. A spring 
ressing into a shallow cap in its open end holds the plug against 
its seating. The lower end of the valve stem B is coupled to the 
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cam plate C, which has two rounded humps pressed into it at 
diametrically opposite points. Two lugs projecting from ( 
extend down into the slots in A, which they fit, leaving a small 
amount of play. Above the plate C is a corresponding cam plate 
D, which is fixed to the body of the valve in which A turns 
freely. Ia operation the first part of the turning movement 
will cause the lugs in C to move slightly in the slots in the plug A. 
During this movement the humps on C react against the depres- 
sions in the fixed cam plate D and force the plug axially away 
from its seating. With the progression of the turning move- 
ment the lugs on C turn A to the required position, whereupon 
the humps in C re-engage with the depressions in D and allow 
the plug to sit tightly on its seating —March 7th, 1938. 


MEASURING AND TESTING INSTRUMENTS. 


481,081. August 5th, 1937—ImPROVEMENTS IN OR RELATING 
To MEASURING APPARATUS FOR HIGH-FREQUENCY CUR- 
RENTS, Siemens und Halske Aktiengesellschaft, Berlin- 
Siemensstadt, Germany. 

The measuring apparatus described in this specification is for 
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An annular core type transformer A in an 
easing B co-operates with one or other of two 
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converters, of which only one is shown. ‘The secondary winding 
of the transformer completely surrounds the annular core 
and is divided into two parts D and E, wound on the two 
parts of the core and connected in parallel. The two ends 
of the secondary winding are thus separated by a distance equal to 
the diameter of the annular core, and consequently the displace- 
ment currents are small. The casing C carries at one end 
two sockets E F (see lower drawing) constituting one member ofa 
plug and socket connector, the other member of which comprises 
plug pins carried on the casing B of the transformer and con- 
nected to the ends of the secondary winding. The conductive 
parts of the sockets are connected by bolts having stretched 
between their ends a short heating wire G. To this heating 
wire are soldered two thermo-wires H J, which are connected to 
plug sockets for a removable plug connected to a D.C. instru- 
ment. The second thermo-converter is similarly constructed, 
but the heating wires are dimensioned for a different current. 
March 4th, 1938. 


$81,052. April Ist, 1937.—In- 
PROVEMENTS IN PORTABLE 
ELEectric CURRENT TRANS- 
FORMERS, Erné Reich, 16, By 
Vorosmarty-U., Budapest, I 
Vil, Hungary; and The 
General Electric Company, 
Ltd., of Magnet House, . 
Kingsway, London, W.C.2. C 
The ebject of this invention is 
to provide an instrament which 
will have all the advantages of 
the tong test instruments with- - ' 
out suffering from the disadvan- 
tages. The magnetic flux path 
of the U -shaped iron core A is 
closed by the iron yoke member 
B, which can be turned at right 
angles to the plane of the core. 
The core A carries on each of 
its limbs a coil C and the two 
coils are connected in series. 
Connection is made to the coils 
through a connecting plug D. 
The connecting plug may be 
connected with any suitable 
ineter or indicating device which 
may be mounted on the core or 
with a recording instrument. E 
is the main conductor.—March 
4th, 1938 
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TRAMWAYS AND RAILWAYS. 


$80,040. November 25th, 1936.—Raitway TRAIN BRAKING, 
Rheinmetall-Borsig A.G., Berlin-Tegel, Germany ; and C. 
Geissen, Berlin Schoneberg, Germany. 
ln the present invention the braking of the train or vehicle is 
effected at high speeds by circulating fluid pressure or fluid 
a 3835 brake apparatus, and at low, or relatively low, speeds 
by friction brake apparatus, means being provide od re sponsive 
to the speed of the train for selecting automatically the appro- 
priate brake and rendering the same operative when action is 
taken to brake the train, whilst at the same time rendering the 
other brake inoperative. The brake apparatus of a railway 
vehicle comprises a fluid resistance or circulating fluid pressure 
brake, a friction brake, and means responsive to the speed of the 
vehicle and operating automatically to render the fluid brake 
operative and the friction brake operative alone when the 
vehicle speed does not exceed a predetermined figure. The 
friction brake may be of any suitable construction and con- 
veniently may be the compressed air brake apparatus commonly 
fitted on railway trains. The fluid resistance or circulating fluid 
pressure brake apparatus may consist of a gear wheel or other 
suitable type of rotary pump “driven by gearing from an axle of 
the vehicle and cireulating oil or other liquid in a closed circuit, 
with a throttle valve in the circuit to restrict the path for liquid 
according to the degree of braking required, the resistance to 
the circulation of the liquid imposing through the pump and its 
driving gear a braking effect on the vehicle axle.—February 
16th, 1938. 


MISCELLANEOUS. 
$80,021. August 27th, 1936.—Preze Connection, E. W. 


Magner, 22, Bargates, Christchurch. 

The invention relates to a fitting for connecting pipes to 
closed in tanks and the like, where it is impossible to gain 
ss by hand to make a satisfactory joint. An externally 
A has a plain flange at its front end and an 
internal thread in its rear end. In the front part of the bore 
of the sleeve two longitudinal ribs are provided. The self- 
locking ring B, consists of two halves jomed by a hinge. A 
rubber washer C seals the joint. The fitting holder comprises 
a rod D, bent at right angles, and having one end formed with 








acc 
threaded sleeve 
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a flat rectangular head, the sides of which are threaded. In 
use the holder is screwed into the tapped bore of the sleeve and 
the self-locking ring and rubber washer slipped on, and the 
whole assembly passed into the hole in the wall of the tank by 
a twisting movement. ‘The rod is then pulled with the result 
that the raised portion of the rubber washer is engaged in the 
hole, the ring B engages with the rubber washer, and its two 
halves open out, whilst the rear part of the externally threaded 
portion of the sleeve protrudes from the hole. A large rubber 
washer is then slipped over the rod and the protruding end of 
the sleeve, followed by a metal washer and a thin fibre washer. 


\ nut is then serewed, hand-tight, on to the protruding end 


of the sleeve. 
the sleeve and reversed. Its square head is then passed up the 
bore of the sleeve to engage against the ribs in the front part 
of the bore of the sleeve, and then, whilst firmly holding the 
rod, and consequently the sleeve, the nut is screwed tight up 
against the metal washer. ‘The holder is then withdrawn and 
an elbow screwed on to the protruding end of the sleeve. 

February 16th, 1938. 

480,827. October 15th, 1937. N°480,827 
Pree ConneEctTIoNS, Benton 
and Stone, Ltd., Brace- 
bridge-street, Birmingham. 

This invention is an improve 
ment on the serewed union 
type of pipe connection. It 

comprises the combination of a 

nut and integral spigot and 

extension portions formed with 
adjacent shoulders, the spigot 
portion being in the first 
instance so made as to allow 
the internal flange of the nut 
to be slipped over its shoulder, 
and after the nut has been 
placed im position having its 
outer end expanded sufficiently 
to prevent subsequent detach- 

ment of the nut. The spigot A 

is made in one piece and has 

an extension piece B for con- 
necting it to one end of a pipe. 

As made, the nut C is able to 

pass over the shoulder at the 

lower end of the spigot as 
shown. After the nut has been 
mounted the outer end of the 
spigot is expanded by means of a tapered drift D in such 

a manner as to prevent the nut from becoming detached. 

March 1st, 1938. 

479, 9¢ October 9th, 1936.—Buckerrs, British Ropeway 
Engineering Company, Ltd., and H. F. H. Shields, 14-18 
High Holborn, London, W.C.2. 

The object of this invention is to provide a bottom discharge 
bucket, for use on aerial ropeways, in which the closure members 
act simultaneously. This type of bucket is particularly adapted 
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for handling sticky and tenacious substances. The closure 
members A and B are linked together by levers in such a manner 
that they operate simultaneously. The lower member B 
overlaps the other member and is alone controlled by the 
releasing mechanism C. The link D connects the releasing mech- 

anism with the upper closure member and controls its move- 

ments in relation to B.—February 15th, 1938. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion. the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meelings. in all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
WEDNESDAY, APRIL 20TH. 

NEWCOMEN Soc. Fleet-street, E.C.4. 
Karly Iron Smelting . Wyndham Hulme; * A Stock Book 
of 1828 and Other Finds,’ W. A. Young; ‘“ Beginnings of 
Western Transportation,” Ralph Budd. 5.30 p.m. 
APRIL 2]s7. 
Civit ENGINEERS: BIRMINGHAM AND DiIsTRICT 

Watt Memorial Inst., Great Charles-street, 
Annual general meeting. *“‘ The Boulder Dam.” 
WALES AND MONMOUTHSHIRE Assoc.—The 
Park-place, Cardiff. ‘* The Production of 
Crushed Stone,” A. R. Greenwood. 6.30 p.m. 

Inst. oF Exectrrical ENGINEERS. 
‘The London Television Service,” T. C. 
C. Birkinshaw ; The Marconi-E.M.1. 


* Primitive and 








THURSDAY, 

INST. OF 

Assoc.—James 
Birmingham. 
6 p.m. SoutTH 

Engineers’ Inst., 





Savoy-place, W.C.2. 
Macnamara and D. 
Television System.” 


A. D. Blumlein, C. O. Browne. N. E. Davis, and E. Green. 
6 p.m. 
Inst. oF .MINING AND METALLURGY.—-Burlington House, 


Piceadilly, W.1. “ Ore Microscopy and its Practical Limita- 
tions,’ W. R. Jones. 5.30 p.m. 

Royat AERONAUTICAL Soc.—7, Albemarle-street, W.1. 
“* High Altitude Flying,”’ Prof. J. E. Younger. 
APRIL 22ND. 
Storey’s-gate, S.W.1. 
Power by Fluid 


FRIDAY, 





Inst. OF MECHANICAL ENGINEERS. 
‘Some Problems on the Transmission of 
Couplings,” H. Sinclair. 6 p.m. 

Junrok Inst. OF ENGINEERS.—-39, Victoria-street, S.W.} 
** Bulk Transport of Oil,’” W. M. Hurrell. 7.30 p.m. 

SatrurRDAY, APRIL 23RD. 

INst. OF MECHANICAL ENGINEERS: LONDON GRADUATES’ 
Section.—Visit to Brimsdown ‘‘ A ”’ power station. 2.30 p.m. 
TvESDAY, APRIL 26TH. 

Inst. oF AUTOMOBILE ENGINEERS.—James Watt Memorial 
Inst., York House, Great Charles-street, Birmingham. 
‘National Influences on American Passenger Car Design,” 
M. Olley. 7.30 p.m. 

Inst. or Civin, ENGINEERS.--Great George-street, West- 
minster, 8.W.1. ‘‘ Southampton Docks Extension,’ M. G. J. 
McHaffie. 6 p.m. NEWCASTLE-UPON-TYNE AND DistRICcT Assoc. 
-—North of England Inst. of Mining and Mechanical Engineers, 
Westgate-road, Newcastle. Annual general meeting. ‘‘ Roads,”’ 
Alexander Cheyne. 7.30 p.m. 





The holder is then screwed out of the bore of 


WEDNESDAY, APRIL 271TH, 
oF CHEMICAL ENGINEERS: JOINT MEETING WITH INsv. 
oF ELEcrRICAL ENGINEERS.—Savoy-place, W.C.2. “ Electro- 
lysis: Principles of Plant Design and Operation,”’ Dr. H. J.T. 
Mllingham. 6 p.m. 

Inst. or Civil ENGINEERS : Assoc, oF LONDON STU DENTS 
Great George-street, Westminster, S.W.1. Annual gener ral 
meeting. 6.15 p.m. 

Inst. OF Locomotive ENGINEERS.—Inst. of Mechanical Engi 
neers, Storey’s-gate, S.W.1. ‘“ Electrification on the German 
State Railways,” Dr.-Ing. W. Wechmann. 6 p.m. 


Inst 





Tuurspay, Apri 287TH. 


METALLURGY. 
7.45 p.m. 


Inst. OF MINING AND Grosvenor House, 


Park-lane, W.1.) Annual dinner. 
FRipay, APRIL 29TH. 

Inst. oF MECHANICAL ENGINEERS : STEAM GroupP.—Storey's 

gate, 8.W.1. Informal meeting. ‘‘ How to Use Steam Efficiently 

for Power and Process,” introduced py J. KE. Belliss. 6.30 p.m. 





TuEspay, May 3rp. 

Inst. oF Civin ENGINEERS.—-Great George-street, West 
minster, S.W.1. Kelvin Medal. Presentation to Sir Joseph 
J. Thomson, by Lord Rayleigh in the Great Hall of the Institu- 
tion. 5p.m. To be followed at 6 p.m. by James Forrest Lecture, 
* Disorderly Molecules, Refrigeration, and Engineering,’ Sir 
Frank Smith. Presentation of James Alfred Ewing Medal to 

S. Franklin by Mr. 8. B. Donkin. 

WEDNESDAY TO FRIDAY, May 4rH TO 67H. 
Steet Inst.—Inst. of Civil Engineers, Creat 
S.W.1. Annual meeting and Syinposium on 
10 a.m. each day. 





IRON AND 
George-street, 
Steel-making. 

Wepnespay, May 41H. 
Storey’s- 


Inst. or Mevrats.—-Inst. of Mechanical Engineers, 


gate, S.W.1. “ Plastic Strain in Metals,”’ Prof. G. [. Taylor 
8 p.m. 
ruurspay, May Sra. 
Insy. OF CiviL ENGINEERS: PortsmMOUTH, SOUTHAMPTON 


Annual 


AND Districr Assoc,--Municipal College, Portsmouth. 
Barron. 


general meeting The German Motor Roads,” S. N. 
7.15 p.m. 
Fripay, May 67TH. 

Inst. oF ELecrricat ENGiNgEgwks : ScorrisH Cenrre.— Train- 
ing College Hall, Park-place, Dundee. ‘* Evolution of Elec 
trieal Power,” Faraday Lecture, Dr. A. P. M. Fleming. 7.30 p.m. 

Saturvay, May 71H. 

Inst. OF ELECTRICAL ENGINEERS: METER AND INSTRUMEN’ 

SECTION. —Summer visit to Manchester and District. 

MAY 8TH. 

West Aerodrome, near 
2.30 p.m. 


SUNDAY, 
AERONAUTICAL Soc,—-Great 
Annual garden party. 
May 

Great George-street, 


Roya 
Hay es, Middlesex. 
TUESDAY, 10TH. 
INsT. OF Crvit ENGINEERS West 
minster, S.W.1. Annual general meeting. 6 p.m. 
THurspay, May 1l2rn. 

Inst. or Furr Junior Inst. of Engineers, 39, Vietoria-street. 
S.W.1. ‘The Synthesis of Hydro-carbon Oils : 
Synthetic Oils, Ltd.,’’ Dr. F. W. Myddleton. 6 p.m 

Fripay tro Turspay, May 

Inst. oy ELECTRICAL ENGINEERS : 
Week-end visit to Belgium. 

WeEDN May I 

Inst. or TRANSPORT.—Congress at Edinburgh 


Process ot 


l3rH vo Llirn. 
TRANSMISSION SECTION 





2SDAY TO SATURDAY, TH TO 21st 





WEDNESDAY, May ISTH, 


Inst. or Civi ENGINEERS: PortTsmMouTH, SouTHAMPTON 


AND Dustricr Assoc.—-Visit to the Vectis cement works, 
Newport, Isle of Wight 
lHuRsDAy, May 197TH. 
Inst. OF MINING AND METALLURGY. Burlington House, 


Piccadilly, Annual general meeting. 


Fripay, May 20rn. 
METER AND [NSTRUMEN’ 
‘Electrical Temperature 


Prof. A. V. Hill. 


Inst. OF ELEcTRICAL ENGINEERS : 
SECTION. Savoy-place, W.C 
Measurements in Physiology,” 





Fripvay, May 277. . 
University CLus, Lonpon.- 
Dinner. Professor E. P. 
7.15 p.m. for 7.30 p.m. 


Trocadero Restau- 
Catheart, M.D., 


GLAsSGow 
rant, London, W.1 
D.Se. in the chair. 
June 6rH TO LITH. 


MONDAY ‘TO SATURDAY, 





Inst. or PretrroLeum TEcHNOLOGISTS.—Conference on Oil 
Shale and Cannel Coal at Glasgow. 
WEDNESDAY, JuNeE 15TH. 
INst. oF Civit ENGINEERS. Great George-street, West 
minster, S.W.1. Conversazione. 7.45 p.m. 


TTUESDAY TO SATURDAY, JUNE 2Isvr TO 257TH. 





British Warerworks Assoc,—TIwenty-seventh annua 
general meeting and conference at Plymouth. 
Turspay, JUNE 2lsr. 

Inst. OF Civin ENGINEERS: PortTsMoUTH, SOUTHAMPTON 
AnD Districr Assoc.— Visit to the Winchester by-pass rod 
works (County of Southampton). 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





THe Ritey Stoker Comrany, Ltd., informs us that on May 
16th its offices will be moved from Palace Chambers. Bridge- 
street, Westminster, 8S.W.}. to 40-43, Chancery-lane, W.C. 2. 
Sir Ronatp Witrrep Matruews, Aston Hall, Sheffield, 
and Sir Richard Arthur Pease, Bt., Prior House, Richmond, 
Yorkshire, have joined the board of directors of the Brush 
Klectrical Engineering Company, Ltd., Loughborough, Leics 








CONTRACTS AND ORDERS. 
The Editor is always happy to print short announcements vf 
contracts and orders in this column, provided they are sent to him 
in time to have news value and that they are likely to interest readers. 
Bovine AND Co., Ltd., 56, Rmeerey: London, W.C.2, have 
received a contract from the Government of Mysore for the 
supply of two 12,200 B.H.P., 500 r.p.m. water turbines of the 
Francis ty The plant is to operate at a head of 597ft. 
Included in the contract are the two high-pressure water supply 
pipe lines, the low-pressure pipe line, and two siphon pipe lines, 
all with ancillary equipment. The plant is for the Government’s 





hydro-electric scheme at Shimsha. 
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PUBLIC NOTICES. 





PUBLIC NOTICES. 





A® Ministry. 


er ong: OF  AERO- 
UTICAL PRODUCTION 
APPL ra ATIONS are INVITED for a 
limited number of SPECIAL APPOINT- 
MENTS under the Director of Aero- 
nautical Production, in connection with 
of Airframes, carrying salaries «f £8(0- 
annum, according to qualifications and 


Candidates should be experienced engineers with 
knowledge of modern production methods. Pre- 
ference will be given to candidates with recent expe- 
nee in the management of engineering workshops. 
rhe duties of these posts will entail an appreciable 
amount of travelling. The appointments will be 
temporary, but it is anticipated that they will con- 
tinue for at least two years. 

Applications, giving full particulars as to age, 
qualifications, previous experience, &c., should reach 
the SECRETARY (S.1.(f), Air Ministry, Kingsway, 
W.c.2, not later than the 3rd of May, 1938. 4324 





the supply 
¢1000° per 
perience, 


rie 





A= Ministry. 
Da TORATE OF me ECHNICAL 


JEVELOPMEN 
APPLICATIONS are INVITED for 


APPOINTMENT as ASSISTANT 





(reference 13C) and ASSISTANT II 
(reference 14C), at the Royal Aircraft 
tstablishment, South Farnborough, MHants, for 
strength investigation in connection with aircraft 
structures and equipment, and with experimental 
ngineering work. 
Candidates should have had training to the 


tandard of a B.Sc Degree in Engineering and have 

had workshops and drawing-office experience. Expe- 
rience of aircraft stressing and some knowledge of 
wrodynamics would be an advantage. 

SALARY SCALEs. 

Assistant I, £400-£18-£515 a year 
£400 a year (women). 

Assistant II, £315-£12-£385 a year (men), 
£315 a year (women). 

The appointments will be non-pensionable, but 
entrants will be eligible for consideration for appoint- 
ment to pensionable posts in the event of vacancies 
irising on the permanent establishment. Promotion 
to Assistant, Grade I (£400 to £515; women £315 to 
+400), is governed by merit as and when vacancies 
arise. At the present time opportunities also exist 
for Assistants, Grade IT, to qualify for promotion to 
Technical Officer (£275 to £580). 

Application should be made on a form to be 
»btained (quoting the appropriate reference) from the 
CHIEF SUPERINTENDENT, Royal Aircraft Esta- 
blishment, South Farnborough, Hants, to whom it 
should be returned not later than 6th May, 1938. 

325 


af) 


(men), £315-£12- 


£265-£12- 





“Yrown Agents for the 


NIES 
COLONIAL GOVERNMENT 
APPOINTMENTS 
APPLICATIONS from qualified candi- 
—_ are INVITED for the following 


EXECUTIVE “EN GINEER REQUIRED by_ the 
Government of Sierra Leone for the Public Works 
Department for one tour of 12-24 months. Salary 
£720 a year. Free passages and quarters and liberal 
Candidates, aged 24-40, must 








leave on full salary. 
be Corporate Members of the Institution of Civil 
Engineers, or hold an Engineering Degree recognised 


as granting exemption from Sections A and B of the 
\.M.LC.E. Examination ; have served articles under 
a Chartered Civil Engineer, and have had not less 
than 2 years’ practical experience on Works. 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifications 
and experience, and mentioning this paper, to the 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, London, S.W.1, quoting M 5658. 4345 


jirectorate of Tech- 
AL DEVELOPMENT. 
APPLIC. eras are INVITED for an 








APPOINTMENT as TECHNICAL 
OFFICER at the Royal Aircraft Esta- 
blishment, South Farnborough, Hants, 


for general duties in the Airworthiness 
Department on aeroplane construction. 

Candidates should have technical qualifications 
equivalent to the B.Sc. Degree in Engineering, and 
practical experience of aircraft design. Workshops or 
stressing experience would be an advantage. 

The scale of salary is £275-£18-£455-£25-£580 a year, 
with an efficiency bar at £455 a year. Commencing 
salary will be determined with reference to selected 
candidates’ qualifications and experience. Pro- 
motion to the grade of Senior Technical Officer (£680- 
£25-£800) is governed by merit as and when vacancies 
occur. 

The appointment will be non-pensionable, but the 
entrant will be eligible for consideration for appoint- 
ment to a pensionable post in the event of vacancies 
arising on the permanent establishment. 

Application should be made on a form to be 








obtained (quoting Ref. 730C) from the CHIEF 
SUPERINTENDENT, Royal Aircraft Establishment, 
South Farnborough, Hants, to whom 


it should be 
returned not later than 6th May, 1938. 4327 


] )izectorate of Tech- 


NIC pi eV ROPE =. 
APPLICATIONS are VITED for the 
undermentioned PPOINTMENTS at 
the Aeroplane and Armament Experi- 
mental Establishment, Martlesham 


eath. 
ASSISTANT IL (reference B.33), 








to assist in 


ONE 
the maintenance and engineering side of experimental 


aircraft test work. Candidates must have had a 
sound general engineering training and should also 
have some practical experience of aircraft testing or 
operation; some knowledge of Service and Air 
Ministry organisation is desirable. 

ONE ASSISTANT II (reference B.34), to assist in 
performance reduction and analysis and in develop- 
ment of test methods. Candidates must have a sound 
training to the standard of the B.Sc. Degree in Engi- 
neering or Physics, preferably with practical experience 
of aircraft performance testing and/or knowledge of 
modern methods of performance estimation. Some 
knowledge of Service or Air Ministry organisation will 
be an added qualification. 

Salary scale £315-£12-£385 a 

Candidates must be phsulentiy. “nt and willing to fly 
in aircraft as observer. 

Promotion to the higher grades of Assistant I 
(£400-£18-£515 a year) is governed by merit as and 
when vacancies arise. At the present time oppor- 
tunities also exist for Assistants If to qualify for 
promotion to Technical Officer (£275-£580 a year). 

Application should be made on a form to be 
obtained, quoting the oppnyeriate reference, ‘eo the 
SECRETARY (8.2.D.), Air Ministry, Adastral House, 
Kingsway, W.C.2, to whom it should be returned not 
later than the oth May, 1938. 4326 





TO adie UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION 

For the benefit of applicants, the Proprietors are 

prepared to insert brief notices that vacancies are 

filled, upon ‘receipt of notifications from the Adver- 

tisers. These notices (limited to one line) will be free 
of charge, and co-operation is asked for. 
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Mechanical Draughts- 
MEN REQUIRED, preferavly with | 
experience on any of the following types | 
of work :— 
War Stores. 
Commercial 
Trailers). 
Jigs and Tools. : 
Applicants should have had not less than three 
years’ Workshop Experience. Age 21 years to 30 
years. Preference given to ex-Service men, other 
things being equal. Pay up to 82s. per week, accord- | 
ing to ability and experience. Posts are ndn-pen- 
sionable, but, subject to suitable qualifications, 
entrants are eligible for consideration for promotion 
and for appointment to the pensionable establishment 
should vacancies arise. 
Application forms 
CHIEF SUPERINTENDEN 
eng (Advt. No. 210), Royal Arsenal, 
8.E.18. 


Vehicles (Chassis or 





obtainable by postcard from 
‘fT OF ORDNANCE FAC- 
Woolwich, 





\ Jar Department. 
APPLICA" ont are INVITED for 
T to the SUPER- 
and CON- 
Royal 


a POST of ASSISTAN 
port Ee ENGINEER 
STRUCT of SHIPPING, 
Arsenal, Woolwich. 

Duties relate to design, construction, 
and maintenance of high-speed launches and smali 
vessels of the War Department Fleet and _ their 
machinery. 

Candidates must hold an Engineering Degree or 
ejuivalent qualifications, and must either be cor- 
porate members of recognised Engineering Institu- 
tions or possess equivalent qualifications or expe- 
rience. Preference will be given to candidates caller 
40 years of age. 

Salary scale, £396 17s. a year, rising by annual 
increment of £18 for approved service to £515 18s. a 
year. Commencing rate according to qualifications 
and experience. 

The appointment, which is not pensionable, is likely 
to last for two years in the first instance. The 
successful candidate will be required to commence duty 
at an early date. 

Preference given to ex-Service candidates, other 
things being equal, and to those who have held 
responsible positions with shipbuilding or marine 
engineering firms of standing. 

Application forms, obtainable by_ postcard from_the 
UNDER-SECRETARY OF STATE (C.5), The War 








Office, London, S.W.1. to a lodged by =, a 
1938. (Quote Appts./68). 


+ 
\War, Department. 
DEPARTMENTAL RATE-FIXER 

REQUIRED for Royal Ordnance Factory, 
Birtley, Co. Durham, to Take Charge of 
a fixing, Progressing, and Estimating 
Sec 

Must ‘pe skilled men and have had 
first-class experience in Rate-fixing for Skilled and 
Semi-skilled Workers on Production in the Mechanical 
Trades. He must also be capable of handling staff. 
A good knowledge of Works Progress Systems and 
Estimating is desirable. 

The scale of pay, £325 a year, 
increments of £12 to £420 per year. 

The appointment is not pensionable, and _ will 
Probably last for two to three years. Ex-Service 
pm ae ae be given preference, other things —— 

plications to be addressed to 

SUPERINTENDENT. as above, not —s than 
26th April. 





rising by annual 





W ar Department. 
MECHANICAL DRAUGHTSMEN 
REQUIRED. Pay up to £5 is. a week, 
according to Se, Anam experi- 
ence. Minimum age, 23 y 
Prospects of poemetion to higher Posts 
er gem by — as vacancies occur. 
Present posts non-pensionable, but a suitably 
qualified entrant "will be. eligible f tor consideration for 
to the should 
vacancies arise. any cane. ‘appolutmest will 
probably last for a “least two to t 
Candidates should possess the Higher “National 
Certificate (Mechanical Engineering) or equivalent 
qualification, and should have had Workshop Experi- 
ence and Drawing-office lence, preferably in the 
Preparation of Desigus and Working Drawings of any 
of the following :— 
Gun Carriages Sao 1 ae am 
Guns and Mechan 
Ammunition ay 
Tanks and Armoured Fighting Vehicles. 
Commercial Vehicle Chassis or Trailers. 
Small Intricate Mechanical Mech: 
Jigs and Tools. 
Application forms obtainable by postcard from 
CHIEF SUPERINTENDENT OF ORDNANCE FAC- 
iva (Advt. No. 209), Royal Arsenal, — 








ornwall County Council. 
TORPOINT FERRY. 

TENDERS are INVITED for the SUPPLY of TWO 
SETS of MAIN CHAINS required for delivery to this 
ferry in ber, 1938, and May, 1939, respectively. 
Specifications and forms of Tender may be obtained 
from the undersign 
Tenders, in envelopes endorsed ‘‘ Torpoint Ferry— 
Tender for Chains,’’ but not indicating the sender, 
should be delivered to the undersigned not later than 
Monday, the 2nd May, 1938. 

The Council does not Bind itself to accept the lowest 


or any Tender. 
T. A. H. SHEERS, 
Clerk of the County Council. 





County Hall, Truro, 
9th April, 1938. 4293 
olverhampton Corporation 
WATER UNDERTAKIN 
COSFORD WATERWORKS RECONSTRUCTION, 
CONTRACT No. 
PURIFICATION PLANT 
The Corporation invite TENDERS from Water 
Purification Contractors for the DESIGN, CON- 


STRUCTION, SETTING TO WORK, TESTING, and 
MAINTENANCE of a COMPLETE WATER PURI- 
FICATION PLANT, employing Coagulation, Sedi 
mentation, Rapid Gravity Filtration and Sterilisa 
tion Processes, capable of Purifying 2 million g.p.d. of 
River Water, and of Sterilising only 2.25 million 
g.p.d. of Well Water, but not more than 4 million 
g.p.d. altogether, and comprising Tanks and Buildings 


of Reinforced Concrete and all necessary Apparatus 
and Appurtenances. 
On and after the 27th April, 1938, the contract 


documents may be inspected at the office of the Water 
Engineer and Manager, Town Hall, Wolverhampton, 
and copies may be obtained on deposit of a cheque for 
£2, which will be refunded on receipt of a bona fide 
Tender, not subsequently withdrawn, and the return 
of the documents. 

The Contract will include clauses relative to rates 
of wages and conditions of labour, and the Corpora- 
tion do not bind themselves to accept the lowest or 
any Tender. 


Tenders, in without any 


plain, sealed envelopes, 
name or mark indicating the sender, but endorsed 
** Tender for Purification Plant, Cosford,’’ must be 
addressed and delivered to me not later than 12 Noon 
on Friday, the 10th June, 1938. 
J. BROCK ALLON, 
Town Clerk. 
Town Hall, 

Wolverhampton 





13th April, 1938. 4311 
\ unicipality of Singapore. 
CRAITS SETTLEMENTS. 


ELECTRICITY gi to ie 
ONE CHARGE ENGIN 

The Municipal Commissioners 7 , RE 
QUIRE ONE CHARGE ENGINEER for the perma- 
nent staff of their Electric Power Station, the appoiut 
ment being in the first instance on a three years’ 
agreement. The plant has a capacity of 32,000 kW 
and generates over 50,000,000 units per annum. 
Candidates should not be over 35 years of age, should 
preferably be unmarried, should have had a sound 
technical training and thorough experience in extra 
high-tension three-phase generation, including opera- 
tion and maintenance of steam turbines, water-tube 
boilers and mechanical stokers, and must have held a 
similar position for at least two years. The selected 
candidate will be required to comply with the Straits 
Settlements Ordinance No. 2 (Machinery) (now 
Chapter 206). Details of the conditions to be complied 
with may be obtained upon application. The selected 
candidate must pass a strict medical examination as to 
fitness for service in the Tropics. Salary, 4320 
dollars to 4800 dollars per annum, according to qualifi- 
cations and experience, with annual incremeats of 
240 dollars, rising thereafter (if service be continued 
after expiration of the agreement) by annual incre- 
meuts of 240 dollars to 6000 dollars per annum, and, 
subject to a proficiency bar, by further annual incre- 
ments of 300 dollars to a maximum of 7200 dollars per 
annum. The exchange value of the dollar is 2s. 4d. 
sterling, at which rate the salary for the first year would 
range between £504 and £56U, and the maximum salary 
£3840 per annum. There is at present no income tax. 
Free partially furnished quarters will be provided. 
Free second-class passage will be provided with half 
salary during voyage out. Eight months’ leave with 
full pay is normally granted after four years’ service. 
Liberal Provident Fund privileges are granted.— 
Applications, stating whether married or single, and 
giving age and birthplace, details of education. 
training, and experience and references particu'arly to 
the qualifications mentioned above, and accompanied 
by copies (not originals) of testimonials, should be 
lodged not later than 4th May, 1938, with Messrs. 
PEIRCE and WILLIAMS, MM. Inst. C.E., 1, Vic- 
toria-street, London, S.W.1, Agents to the Com- 
missioners, who, on application, will furnish any 
further particulars require 4328 
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This Sup ements which deals with the Science and 
Practice of tallurgy both ferrous and non-ferrous, is 
published Fas with the last issue of THE ——— 
each alternate month. Next due, April 29th. 


ADVERTISEMENTS. 


The charges for eas Advertisements is 1/- per 
line up to one inch—minimum charge 4/-; thege ovens 
ing one inch or more at the cate of ie) per inc bh. Orders 
must be accompanied by a remittance. The rates for 
Displayed Advertisements will be forwarded on applica- 
tion. Classified Advertisements cannot be inserted 
unless delivered before TWO o’clock on Wednesday 
afternoon. 
etters relating to the Advertisement and the Publishing 
Department of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed 4 the 
Editor of THe ENGINEER. 


THE ENGINEER DIRECTORY. 


This Directory, which is pees in the interests 
ef advertisers in THE ENGLN: be obtained 
tree of charge on pe Mm to. 173 Publisher. 





pane. Adtran Address, os ineer oy = wt oe ~ saga 
Lendex.”’ Central 6666 (10 lines). 





PUBLIC NOTICES. . 





rown Agents for the Colonies. 
COLONIAL GOVERNMENT APPOINTMENTS. 

APPLICATIONS from a el candidates are 
INVITED ix the following 

ASSISTANT ENGINEER REQUIRED for the Iraq 
State Railway for three years. Salary, inars 70 
a month (I.D. 1 equals £1). Free passages and liberal 
leave on full salary. The post is not pensionable, but 
there is a Provident Fund scheme. Candidates, not 
over 40 years of age, must be Associate Members of 
the Institution of Civil Engineers or hold an Engi- 
neering Degree recognised as granting exemption from 
Sections A and B of the A.M.I.C.E. examination ; have 
had practical experience on a railway, and be com- 
petent to carry out either construction or open lines 
work, 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifications 
and experience, and el e. . paper, to the 
CROWN AGENTS FOR THE ONIES, 4, Mill- 
bank, London, 8.W.1, quoting wD S180. 4339 
\ 

E 
APPOINTMENT OF ASSISTANT DISTRICT 
ENGINEER. 
ADVE RTISEMENT. 

The Municipal Commissioners of Singapore RE- 
QUIRE an ASSISTANT DISTRICT ENGINEER for 
the permanent staff of their Electricity Department, 
the appointment being in the first instance on a three 
years’ agreement. Candidates should be between 24 
and 30 years of age and unmarried. They must have 
had a good general and technical education and 
training, with at least three years’ practical experience 
in the construction and maintenance of Electrical 
Plant. They must have been employed in the Mains 
Department of ODirect-current and  Alternating- 
current Systems, and be capable of supervising the 
laying and jointing of High and _ Low-tension 
Armoured Cables, and of erecting Switchboards, 
Transformers, Extra High-tension Gear, &c., and 
must be able to make the necessary tests and locate 
faults on both high and low-tension cables. They 
must be Associate Members of the Institution of Elec- 
trical Engineers, or hold equivalent qualification. 
Salary, 4800 dollars, 5100 dollars, and 5400 dollars 
per annum respectively for the three years of the 
agreement, and rising thereafter (if service be con- 
tinued) to a maximum of 8400 dollars per annum. 
The exchange value of the dollar is 2s. 4d. sterling, at 
which rate the salary for the first year would amount 
to £560. There is at present no income tax. Strict 
medical examination. Free second-class passage with 
half salary during the voyage out. Allowance for 
transport on duty. Liberal Provident Fund. Eight 
months’ leave with full pay is normally granted after 
service.—Applications, stating that the 
candidate is single, and giving age and birthplace, 
with details of education, training and experience, 
and referring particularly to the qualifications men- 
tioned above, and accompanied by copies (not 
originals) of testimonials, to be lodged with Messrs. 
PEIRCE and WILLIAMS, Chartered Civil Engineers, 
1, Victoria-street, London, 8.W.1, Agents to the 
Municipal Commissioners, not later than 2nd May, 
1938. Further particulars, if desired, can be obtained 
from the Agents. 4329 





unicipality of en. 


STRAITS SETTLEME 
LECTRICITY DEPAR MEN 


four years’ 





Somerset Rivers Catchment 


BOARD. 
APPOINTMENT OF ENGINEER. 

APPLICATIONS are INVITED from 
CIVIL ENGINEERS with experience in 
Non-tidal River Sea Defences and Land Drainage 
Works generally. Salary £800 per annum, increasing 
by annual increments of £50 to £1000 and travelling 
expenses. Offices and staff will be provided. The 
person appointed will be required to devote the whole 
of his time to the duties of the office. 

Applications, endorsed ** Engineer,’ stating age 
and experience, together with copies of three recent 
testimonials, should be sent to the undersigned not 
later than the 16th May, 1938. 

Canvassing in any form will be a disqualification. 

THOS. BARRINGTON, 
Clerk to the _——. 

12, King-square, Bridgwater. 4340 


qualified 
Tidal and 





SITUATIONS OPEN. 





COPIES or TESTIMONIALS, Not ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 





ANTED, for Large Shipbuilding and Engineeri 
Firm, a competent ASSISTANT ENGINE COST 
ESTIMATOR, with good general experience in Steam 
and Diesel Engines.—Address, stating experience, 
remuneration expected, and when free, 4221, The 
Engineer Office. 4221 a 


ANTED, MACHINE SHOP MANAGER for Large 
Ironfounders in India producing general cast- 
ings and pipes and specials. Applicants must be good 
organisers with an up-to-date knowledge of modern 
machine shop practice, and be competent to take com- 
plete control. Age about 35 years or under, 5 years’ 
agreement, good salary and prospects, free passages, 
unfurnished quarters and medical attention, provident 
fund and home leave on re-engagement.—Apply by 
letter, stating age and whether married or single, to 
** MACHINE,” oe Wm. Abbott, Ltd., 32, Eastcheap, 
London, E.C.3 4222 a 








oo ee are INVITED for the Following 
OSTS, which are vacant in the Engine Develop- 
—- "Deedee Office of the Bristol Aeroplane Co., 


(1) SENIOR DRAUGHTSMEN. Applicants should 
have extensive Drawing Office | preferably 
on Internal Combustion Eng an Technical 
Training at least up to National Certificate Standard. 

(2) An INSTALLATION DRAUGHTSMAN, who 
must be a faily qualified Senior Draughtsman, with 

actual experion ce G. iro Installation. 


“e3) DETAILING DRAUGHTSMEN. Applicants 
should be quick, neat, and anaaaabhs with both 
Practical wal Drawing Office Experience. 

Applicants must be of British Nationality, and 


should state age, experience, and salary expec! 
Apply, DEPT. 0O.H., Bristol Aeroplane Co., 
Ltd , Filton House, Bristol. 4160 A 





ROLLING MILL MANAGER 
1 Nee ry ae INVITED for POSITION of 
ROLLING MILL SARAGES of IRON and 

STEEL WORKS in East ante 

Present production between and i 
weekly of Blooms, +" Billets, om Sheet Bar. 

Applicants must e had sound practical experi- 
ence and be capable of Taking Absolute Control of 
Mill and Banks under present Production, and be 
able to Develop Mill — to include the Rolling of 
Large Rounds and 

Salary to be a matter ; fer discussion and could be 
based partly on results. 

Applicants must detail fully experience and state 
present position, 

Applications will be treated in strictest + comttonte. 


tons 


and should be addressed to GENERAL MANAGER, 
4307, The Engineer Office, and menor * qnarked 
A 


* Rolling Mill Manager.” 





SSISTANT ENGINEERS REQUIRED by Large 

Oil eg ge for service in Far Kast and else- 

22 to 28, unmarried. University Degree 

or equivalent qualification and some practical experi- 

ence in Mec! cal Engineering Works ram 
Salary from £450 per annum.—Write, Box ‘‘T.Z 

c/o 95, Bishopsgate, London, E.C.2. 





HIEF ENGINEER REQUIRED for Factory, East 
ndon, Manufacturing Small Electro-mechanical 
Appliances, to Take Charge Experimental Laboratory, 
Design Dept., all Tool Work. Salary £1000 p.a., or 
possibly higher.—Apply, LAURIE and CO., Employ- 
ment Specialists, 28, Basinghall-street, E.C.2. No 
preliminary fees. P1235 a 


HIEF INSPECTOR REQUIRED for Aero Factory 
in the Midlands employing 150 Inspectors ; must 





have thorough knowledge of A.I.D. procedure and 

ae similar position; good disciplinarian. T state 
experience, and eid required, &c.—Address, 

4214, “The Engineer Office. 14 4 





SITUATIONS OPEN. 


SITUATIONS WANTED. 





jUnen ess RATE-FIXER REQUIRED. eed 
High Quality Machine Tool Work. Able to 
Fix Rates from prewings. State full particulars of 


ONSTRUCTIONAL ENGINEER (49), with Wide 
engineering experience, having held Positions of 
manager, constructional engineer, and chief draughts 














experience (in confidence), age, and wages required.— | man, {KS EXECUTIVE POST in London, 

Address, 4315, The Sea Office, 4315 A Address, P1222, The Engineer Office. P1222 » 
ECHANICAL DESIGNER, Used to Constructive NG E DESIRES C GE. ; 
I thinking, for original “development work on renm ~al — 3 man: yr | a Five Years’ 

perier gener: anag heavy engineeri 
small. apparatus.—Apply by letter to E. ‘5 COLE, | works employing 1500 men. Age 44. Sound adminis. 
Ltd., Southend-on-Sea, Essex. 273 A trative ability shown by past results. Accustomed to 
deal with roceeee, ee 4 aad yusiness of 

company. 205 JESIRED. 

UALIFIED ENGINEER REQUIRED to Fill the Address, P1223, The Engineer Office. 1223 » 


POSITION of AREA MANAGER in Full Charge 
of Contracting Department covering Estimating Staff, 
Supply of Materials, and Control of Foremen and 
Labour. 

Only qualified and experienced applicants will be 
considered. Full Rag wane and salary required must be 
given, wee, will be treated in strictest confidence : 
WALLS INSULATION COMPANY, 
Head Office, 
Weeheneien. 


Co, Durham. 4316 A 





EQUIRED IMMEDIATELY, SEVERAL SENIOR 
DRAUGHTSMEN, with Aircraft or Mechanical 
Engineering experience. Good salary to right men.— 
Apply in writing, stating particulars of experience, 
age, and salary required, to the CHIEF ENGINEER’S 
DEPARTMENT, The Fairey Aviation Co., um 
Hayes, Middlesex. 430% 





HE BRISTOL AEROPLANE COMPANY _ has 
vaca for ENGINE STRESS CALCU- 
LATORS. ree or equivalent qualification highly 
desirable.—Applications, stating age, experience | and 
salary required, should be addressed D.,”” the 
Bristol Aeroplane Company, Ltd., Engine | Devt., 
Filton, Bristol. 





Wares = ENGINEERING FIRM REQUIRES 

SENIO RINE ENGINEER having complete 
Shipbuilding and Steamship Operating knowledge. 
Experience in executive position necessary “—— 
4334, The Engineer Office. 





ORKS ENGINEER WANTED by Edible Fat and 
Food Mfrs. in 8.W. London. In confidence, give 
particulars of qualifications, experience, age, salary 
required (letters only).—Address, 4333, The Engineer 
Office. 4333 A 





HE Post You are Seeking May Not be Advertised in 
this Column, but do not Lose the Opportunity of 
Bringing your Requirements before those who 
would be interested and could employ you. An 
Advertisement in the ‘* Situations Wanted ’’ Column 
would be seen by all Leading Engineering Concerns 
for a cost of Four Lines 4s.; 1s. for each Additional 
Line. There is no better way of covering so large a 
field ‘for such a small charge. 





y ANTED, DRAUGHTSMAN, Accustomed to Light 
Steel Structures. ust be able to make own 
calculations and designs for details.—Address, stating 
age, particulars of experience, and salary required, 
4274, The Engineer Office. 4274 





\ JANTED, for Service in Burma, a Young ENGINE 

DRAUGHTSMAN, — experienced in Lay-out 
Arrangements and Details for Steam and Diesel-pro- 
pelled Small Craft. First engagement 3 years. Salary 
to commence Rs. 425 per month. Fre quarters. 


Passage paid. Annuity scheme.—Application with 
particulars as to qualifications to the SECRETARIES, 
Irrawaddy aaa Co., Ltd., 95, Bothwell-street, 
Glasgow, C. P1227 Aa 





W: ANTED, by Yorkshire Engineering Firm, Experi- 
enced MECHANICAL DRAUGHTSMAN-DE- 
SIGNER, preferably with knowledge of Crushing and 
Pulverising Machinery. State age, experience, and 
salary required, 4320, The Engineer Office. 4320 A 





3p*42 GHTSMAN REQUIRED by Well-known 

London Engineering Firm, having special know- 
ledge of Ventilation and Fan Engineering. Excellent 
opening for enterprising man desiring promotion to 





Technical Sales Staff.—Address, P1226, The — 
Office. P1226 A 

RAUGHTSMAN DESIGNER, Air-conditioning 

Units and Plant, London,—Address, stating 


experience, age, salary, 4322, The Engineer Office. 


4322 a 





RAUGHTSMAN, for South London, REQUIRED, 
experienced in Heavy Presses and with Shop 
Practice preferred, capable of checking drawings.— 
Address, stating experience, salary required, &c., 
4277, 277 | 


The Engineer Office. 4277 A 





RAUGHTSMAN REQUIRED, London District, 
familiar with Large Boiler Auxiliaries. State 
age, experience, and salary required.—Address, 4272, 


The Engineer Office. 4272 A 





RAUGHTSMAN REQUIRED IMMEDIATELY for 
London Office. Must be fully conversant with 
Belt Conveying Plants of all descriptions and capable 
of taking charge of complete contracts.—- Address, 








stating age, full experience, and salary required, 
4342, The Engineer Office. 4342 A 
RAUGHTSMAN REQUIRED, Preferably Expe- 
rienced in Plant Work.—-Write, stating age, 
experience, and salary expected, to KNGINEERS’ 
DEPT., Harris Lebus, Finsbury Works, Tottenham, 
N.17. P1230 A 
RAUGHTSMAN, Age 25-30; Shop and Office 
experience, mechanical and structural work. 


Knowledge of Mathematics, Theory of Structures, and 
Applied Mechanics. Pension fund if suitable after 
probation period. State age, experience, and salary.— 
Address, 4337, The Engineer Office. 4337 A 





RAUGHTSMAN and JUNIOR REQUIRED, with 

experience of Tools for Bakelite Mouldings.— 

H. E. ASHDOWN (B’HAM), Ltd., Eccleston Works, 
St. Helens, Lancs. 4336 A 





RAUGHTSMEN.—THE ENGLISH ELECTRIC 
COMPANY invite APPLICATIONS from MEN 
experiefced in the Design and Lay-out of all Types of 
Switchgear. ae . stating age, qualifications, 

experience, employer, and salary expec 
Should wile tan = the first instance to F 
DRAUGHTSMAN, Switchgear Dept., The English 
Electric Co., Ltd, Stafford. 4286 A 


ve SERVICE COMMISSION. 

RTHCOMING EXAMINATION.—UNESTAB- 
LISHED DRAUGHTSMAN (Male and “ig «7 in the 
Ministry of Agriculture and Fisheries (19-23, with 
extension in certain cases). 

Regulations and particulars, together with the forms 
on which applications must be made, will be sent in 
response to requests pete by postcard), 
to the SECRETARY, Civil Service Commission, 
Burlington-gardens, London, W.1, giving the title of 
the situation. ‘The latest date for’ the receipt b A a aaa 
cation forms is 9th June, 1938. 








Vacuum Cleaners, 

experienced man 
London.— 
The 


ESIGNER DRAUGHTSMAN, 
Turbo Exhausters. Fully 
required to Take Charge Department, 
Address, stating age, experience, salary, 4321, 
Engineer Office. 4321 A 





IRST-CLASS DRAUGHTSMAN REQUIRED by 
Progressive Firm in Birmingham District ; con- 
versant with Mechanical Handling, Conveying, and 
on sere Work. Permanent position for suitable 
—Address, stating address, qualifications, age, 


py salary required, 4319, The Engineer —. ‘ 
A 





ACHINE SHOP FOREMAN REQUIRED for Light 
Machining in Heavy Engineering Shop in 
Eastern Counties. Good personality and rompers Md 


amity essential. State age, detailed experience, wit! 
oak salary required.—Address, 4331, 


The Engineer 
4331 A 





NGINEER, A.M.I.M.E., Age 32, Accustomed ty 
takin responsibility, sound and varied expe 
rience machines, tools, and factory control for pre- 
cision mass production, DESIRES POSITION with 
scope and opportunity for advancement. Salary £400. 
Address, P1228, The Engineer Office. P1228 B 





NGINEER, Over 20 Years’ Experience Structura) 

steelwork, also reinforced concrete, German 
degree, WANTS POSITION capable of development.— 
Address, P1236, The Engineer Office. P1236 & 





INGLINEER (31), Wide General Experience, Pumps, 
turbines, meters, Diesel engines (all types), 
electrical and motor engineering, drawing-office expe 
rience, installation, reconstruction and economical 
maintenance ; certificates Heriot Watt College, Edin 
burgh ; at present with large Scottish firm, DESIRES 
POST as CHIEF ENGINEER or similar position 
Highest credentials.—Address, P1233, The Engineer 
flice. P1233 kB 





F the Man You are Seeking is Not Amongst those 
Advertising in this Column, a Small Announce. 
ment in the ** Situations Open "’ Column will Quickly 
aud Economically Produce the Right Selection of 
Applicants, at the same time Eliminating Waste of 
Effort, Waste of Time, and Waste of Opportunity. 
The charge is Four Lines or under 4s.; each Additionai 
Line, 1s.; Box Numbers, 6d. extra, which includes 


despatch of all replies, 

N experience all branches alluvial iin mining i 
Malaya and sine, OFFE his RVICES as 
TECHNICAL A wat 4 or is WILLING to ACCEP’ 
RESPONSIBLE POST on company’s property. 
Address P1197, The esis Office. P1197 » 





INING ENGINEER, Fully Qualified, 15 Years’ 





oa CIVIL ERGINEES. with Batensive 
ropean and South erican perience 
Neat and port works, DESIRES EMPLOYMEN 


ABROAD, Excellent references. and 
thoroughly trustworthy. Unmarried. asnke 5 in 
German, Spanish, and Portuguese.—Address, 4142, 
The Engineer Office. 4142 B 





PRODUCTION AND WORKS 
MANAGER. 


IGH SxROve IVE ENGINEER (34), M.8e., B.S« 
(Hons.), mechanical and electrical coatinering. 
DESIRES OHA ANGE. Extensive knowledge of work~ 
control and reorganisation, having held responsible 
executive posts with leading engineering companies; 
European and American experience.—Address, P1229, 

The Engineer Office. P1229 & 





* RESENTATIVE, with Own Car and Established 
connection among engineers in London and 30 
WISHES to REPRESENT MANUFA‘ 
Commission and expenses basis. 
Engineer Office. P1232 RB 


miles rogad. 
TURER in this area. 
—Address, P1232, The 





YALES ENGINEER, with Valuable Connection, and 
COMMERCIAL MANAGER, Special uction 
and Costing experience, SEEKS suitable OPENING, 
London or Southern Counties. —Address, P1234, The 
Engineer Office. P1234 & 





PAIN, SOUTH B cbene CENTRAL 


Do gr ay Fully Qaitined ‘ENG Ltd ae {Home 
ab ), SEEKS POSITIO as 
MANAGER or ENGINEER with Public U rilite 
Commercial, or Manufacturing Enterprise 
Wide experience yn Latin Races. 
Spanish. Prepared to t 
Address, 4318, The ieee Office 


“Fluent 


4318 & 





SHORTLY OPEN for RK- 

ENGAGEMENT. Light and medium engineer- 
ing. Age 44. Thoroughly experienced in efficient 
handling of labour. Able to knit together technical 
and administrative staffs. Salary £1000, with oppor- 
tunity for expansion.—-Address, P1224, The Engineer 
0 


ORKS BAS AGES 


P1224 B 





| he DRAUGHTSMAN DESIRES CHANGE ; 
23 years’ experience factory plant, drawing goa 
and engineering works. Outside erection ee Ug 
Address, 4317, The Engineer Office. 





MACHINERY, &c., WANTED. 


Wr. MECHANICAL SHOVEL, Second-hand, 
in good condition, with Crude Oil Motor, with 
or without bes ag dipper contents 





1-14 cu. yds, 80-100 i Give full description, 
make, mark and price.—Address, P1231, The Engineer 
Office. P1231 F 





LFRED HERBERT, ee Coventey PAY BEST 
PRICES for SECOND-HAN ACHINE TOOLS 

in good condition, by first-class oalenn 
Write, wire, or "phone, and our representative will 
8781 Telegrams, ‘* Lathe, 
1002 F 


1, 
*Phone : | Coventry ; 


Coventry.’ 





PATENTS. 


INGS PATENT — Ltd., (B. T. KING), 
tent a Advice, Handbook, and Con- 
sultations free.—146a, Queen Victoria-street, paren. 
E.C.4. ’Phone, City 6161. 2182 








AND TUBULAR HEAT EX- 
CHANGERS (Ribbed Plate Type), British 
Patent 437,115.—The OWNER of this PATENT = 
SIRES to GRANT LICENCES thereunder on reas 
able terms or will SELL the entire BRITISH PATENT 
RIGHTS.—BROMHEAD and CO., Chartered Patent 
Agents, 30, Ludgate-hill, London. 4336 H 


ADIATORS 





HE PROPRIETORS of BRITISH = ee 7 lg No. 
ucts.” 


or more firms in Great Britain for the SALE of the 
Patent Rights or for the GRANT of —— to 
Manufacture geod Royalty.—Inquiries to be addressed 
to D. YOUNG and CO., Chartered Patent Agents, 11 
and 12, Soutancntenbondioas. London, W. —— 

H 





HE OWNERS of BRITISH PATENTS No. 370,692, 
entitled ‘‘ Improvements in Spindles for Driving 
tne Rollers of Rolling Mills ’’; Nos. 383,253 — 
382,081, each entitled ‘* Improvements in Electrica 
Roli Housings for Rolling. *Small Sections,”’ 
PREPARED to MAKE ARRANGEMENTS whereby 
the same may be adequately WORKED in Great 
Britain unaer LICENCE.—Address, 4344, be ‘ul 
neer Office. 





For continuation of Small Adver- 





tisements see page 4. 
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A Seven-Day Journal. 


The Clyde Valley Electrical Power Company. 


Ar an extraordinary general meeting of the Clyde 
Valley Electrical Power Company, held in Glasgow 
on April 13th, the chairman, Mr. Charles Ker, said that 
as the shareholders wereaware, the company owned the 
whole of the capital in three subsidiaries—the Lanark- 
shire Hydro-Electric Power Company, the Strath- 
clyde Electric Supply Company, Ltd., and the Clyde 
Valley Accessories, Ltd., which were wholly financed, 
managed, and controlled by the Clyde Valley Elec- 
trical Power Company. In the counties of Dumbarton, 
Lanark, Renfrew, and Stirling the company’s area of 
supply was now over 1200 square miles, and, includ- 
ing the subsidiary, the Strathclyde Supply Company, 
Ltd., the undertaking had 15,000 consumers. The 
plant connected to the system had an approximate 
capacity of 500,000 H.P. In 1937 431,000,000 units 
were sold, the receipts amounted to £1,326,721, and 
the average price per unit was 0-7379d. Further 
extensions at the power stations and on the distribu- 
tion system were proceeding to meet the additional 
loads to existing consumers and for new supplies. 
The total expenditure of the company and its sub- 
sidiaries at December 31st last was nearly £7,500,000. 
The company had not used its borrowing powers, and 
the expenditure had been financed on the following 
basis :——Preference and ordinary share capital of the 
parent company, £2,900,000 ; contingency and special 
reserve funds, £2,807,000; sundry creditors, credit 
balances, and carry forward, £847,000; and tem- 
porary loans, £903,000. It was in order to provide 
money for the repayment of the temporary loans, 
and to provide for future extensions, that the meeting 
was bemg held. It was thought best to invite the 
shareholders to provide money for the company’s 
needs. It was proposed to offer one share at par 
for every two held. 


New Rhodesian Railway Manager. 


‘THE appointment of Mr. W. J. Skillicorn, at present 
assistant general manager (commercial) of the South 
African Railways, to the position of general manager 
of the Rhodesian Railways, in succession to Sir 
Henry Chapman, the resident director in Africa, 
who has held the position of general manager since 
1930, has been officially announced. Mr. Skillicorn 
was born in England in 1883, and after serving 
for six years on three English railways joined the 
service of the Natal Government Railways in 1903. 
He remained for seven years with the Natal 
Administration and became chief officer in 1906. At 
the time of Union (1910) he was transferred to head- 
quarters at Johannesburg, and became assistant 
superintendent in 1919. In the following year 
he was appointed rates assistant to the general 
manager. He organised and introduced the grain 
elevator system in the Union, having previously 
studied the subject in Canada and the United States 
of America. He became divisional superintendent 
at Kimberley in January, 1925, and later was in 
charge of the railways and harbours in South-West 
Africa. Promotion to system manager, Eastern 
Transvaal, followed in 1929, and from 1930 he was, 
for 44 years, system manager of the Cape Western 
system. In April, 1935, Mr. Skillicorn was appointed 
to the position of assistant general manager (com- 
mercial), since when he has for two periods aggregat- 
ing nine months acted as general manager of the 
South African Railways. 


Norfolk Coast Erosion. 


SPEAKING in the House of Commons on Thursday, 
April 14th, Viscount Elmley, Mr. Harboard, and Mr. 
Loftus raised the question of the erosion by the sea 
of the coast of Norfolk, and made a strong plea for 
Government assistance in order to meet the danger of 
further damage. During the last six years, said Lord 
Elmley, over 63ft. of cliff had fallen into the sea at 
Walcot, and the main road from Yarmouth to Cromer 
had been destroyed for 100 yards. Shingle was being 
removed from the beach in large quantities ; before 
the removal of the shingle there had been no erosion. 
Referring to the financial position, it was pointed out 
by Lord Elmley that, whereas in Essex a penny rate 
raised £20,000, in Norfolk it only raised £8300. The 
Catchment Board had unfortunately spent £13,000 
on a temporary scheme in connection with the 
Horsey disaster. Mr. Harboard said that Yarmouth 
had been approached by the East Norfolk Drainage 
Committee to lend its civil engineer for the purpose of 
consulting with the engineers who were to undertake 
protective work. In his opinion there should be a 
survey of the Norfolk coast and the danger points 
should be scheduled and the Government advised as 
to them. Mr. Loftus referred to the work done at 
Lowestoft and that carried out by the East Norfolk 
and East Suffolk Catchment Area Boards, andsaid that 
the Government should make use of its administrative 
action and afford financial help in exceptionally hard 
cases. In his reply Mr. W. 8. Morrison, the Minister 
of Agriculture, expressed the sympathy of the House 





with all who had in any way suffered from the breach 
of the sea wall at Horsey. Steps had already been 
taken to recondition the land which had been flooded. 
With regard to financial assistance in general, the 
Catchment Board had been informed that grants up 
to 60 per cent. would be available for any approved 
scheme which was put forward. A scheme advanced 
by the Board would receive speedy and sympathetic 
attention. The question of the removal of shingle 
from the Walcot beach was really a legal problem for 
the Lord of the Manor and the Catchment Board, but 
he, the Minister, would gladly undertake to consider 
the matter in collaboration with the President of the 
Board of Trade. 


Shipping and Subsidies. 


Ar a luncheon held after the launch of the P. & O. 
liner ‘‘ Canton ”’ from the Linthouse yard of Alexander 
Stephen and Sons, Ltd., on Thursday, April 14th, Lord 
Craigmyle referred to the great danger arising from 
foreign subsidised shipping. For some years back, he 
said, he had been pleading the cause of British 
shipping in the Pacific, where it was being subjected 
to intense subsidised foreign competition. The British 
peoples throughout the Empire were, he thought, 
now alive to the gravity of the problem, but the.r 
Governments had lagged behind public opinion in 
this matter. Private enterprise could not cope with 
a form of competition which was backed by the tax- 
payers of the wealthiest country in the world, but he 
felt that no real American interest and certainly no 
British Empire interest would be served by the dis- 
appearance of British Empire shipping lines from the 
seas. Since 1914 our total shipping had shrunk by 
1,500,000 tons. While we had larger ships we had 
fewer of them, and relatively to the rest of the world 
the tonnage of our mercantile marine was now only 
28 per cent. against 44 per cent. of the total world 
tonnage before the war. Other nations were seizing 
our heritage because they had a merchant navy 
policy and we had none. The Navy of supply was 
as important as the Navy of defence. By con- 
tinuing as we had done in recent years to neglect our 
mercantile marine we were taking the short cut to 
lose it. The ‘‘ Canton” has been specially designed 
for the company’s service to India, Ceylon, the Straits 
Settlements, China, and Japan, has a length of about 
530ft. and will carry 478 first-class and second-class 
passengers on four decks. She will be propelled by 
geared turbine machinery, steam being generated in 
high-pressure oil-fired Yarrow water-tube boilers. 


Colvilles Extension Scheme. 


At the seventh annual general meeting of Colvilles, 
Ltd., which took place in Glasgow on Wednesday, 
April 13th, Mr. John Craig, the chairman of the 
company, made reference to the new scheme for coke 
ovens and blast-furnaces near the Clyde Iron Works. 
The directors reported that the company had 
acquired an interest in the new company of Nimmo 
and Dunlop, Ltd., which holds all the ordinary 
shares of James Nimmo and Co., Ltd., and James 
Dunlop and Co., Ltd. As these two companies possess 
large fields of coking coal in close proximity to the 
new coke ovens at Clyde Iron Works, the company 
has ensured for itself an interest in the supplies of 
an essential raw material. Contracts for the new 
scheme are being placed as the progress requires. 
The plans embody a balanced scheme for the profit- 
able use at the Clydebridge Steel Works of the surplus 
gases from the coke ovens and the blast-furnaces. 
The by-product plant will be designed for the produc- 
tion of benzole and other by-products for which there 
is a ready market. With the completion of the coke 
ovens and the blast-furnaces now under construction, 
a reasonable proportion of the pig iron requirements 
of the Colville group will be manufactured in plant 
of the most modern design. The production of this 
pig iron will itself be a profitable enterprise, while 
at the same time, by the linking together of coke 
ovens, blast-furnaces, and steel furnaces, the company 
is ensuring that the cost of producing steel shall be 
thoroughly economic. 


A.R.P. in the Port of London. 


THE Port of London Authority, in close co-opera- 
tion with the Air Raid Precautions Department of 
the Home Office, has drawn up a comprehensive 
air raid precautions scheme for safeguarding the 
personnel at the docks and city offices, and ware- 
houses, and for reducing to a minimum the dis- 
location which might be caused by hostile air attack. 
The Authority’s scheme, which is designed to ensure, 
as far as possible, the minimum interruption to the 
handling and distribution of imported goods and 
materials during war time, provides for protective 
measures at vital points in the five dock systems in 
the port and for certain safeguards for ships in the 
docks and river. Numerous splinter-proof and gas- 
proof shelters for the army of clerical and manual 
workers at the docks are to be provided. Many of 





these workers must, however, remain at their posts 
during an air raid owing to the special nature of their 
duties, and provision has been made for first aid 
treatment and the cleansing of personnel who may 
become gas contaminated. The Authority’s local 
fire-fighting services are to be augmented to enable 
numerous simultaneous outbreaks to be dealt with 
should the occasion arise The Port Authority 
is in close touch with the Association of Public 
Wharfingers of the Port of London, which has pre- 
pared an air raid precautionary scheme on similar 
lines to that of the Authority in respect of the public 
wharves and warehouses on the riverside. 


The Production of Calcium Carbide. 


In the House of Commons on Wednesday, April 
13th, Sir Thomas Inskip, the Minister for the Co- 
ordination of Defence, was asked whether, in view of 
the rejection by the House of the Caledonian Power 
Bill, the Government would take into consideration 
the desirability of establishing plant for the produc- 
tion of calcium carbide in one of the Special Areas, 
preferably that in the coalfield of County Durham. 
In his reply he stated that as regards Government 
factories, he did not think that the provision of such 
factories would be appropriate in this case, as the 
direct Government requirements were very small. 
If production by private enterprise was in the minds 
of the questioners, then he saw no reason why such 
production should not be undertaken. He would 
welcome most wholeheartedly any such factory which 
was set up by private enterprise. At present Sir 
Thomas said the only private concern which had 
announced its intention to build a factory for the 
production of calcium carbide was the British Oxygen 
Company, Ltd., which, in accordance with the under- 
taking it had given, was proceeding with the erection 
of a factory at Port Talbot. That factory would not, 
however, be sufficient, having regard to the size which 
was intended, to provide the whole of the British 
requirements. The same day at a private meeting 
of the Flintshire Industrial Development Committee. 
held at Mold, Flintshire, a scheme was discussed to 
set up a calcium carbide factory at Llanerchymor, 
near Holywell, on a site with a deep-water pier, and 
good railway and road connections. Excellent 
supplies of good limestone, obtainable at an econo- 
mical price, are available, and it is said that the factory 
could be working within about a year. Representa- 
tions are to be made to the Minister for the Co-ordina- 
tion of Defence to receive a deputation to present the 
merits of the Holywell scheme. There is a high per- 
centage of unemployed among the insured, workers 
of Flintshire, and as the proposed factory would give 
employment to about 1500 men, the scheme would be 
welcomed in the district, while making a valuable 
contribution to home-produced supplies of calcium 
carbide. 


The Power Boat Inquiry. 


THE First Lord of the Admiralty, Mr. Duff Cooper, 
gave on Wednesday, April 13th, in the House of 
Commons, the result of a full inquiry into the allega- 
tions made by Lieut.-Commander Fletcher in a 
debate last month regarding the motor torpedo boats 
which have been supplied for Admiralty service by 
the British Power Boat Company, of Hythe, near 
Southampton. He recalled that in 1934 Mr. Scott 
Paine approached the Admiralty with a plan of a new 
type of 60ft. boat with 500 H.P. “ Power-Napier ” 
marine engines and a speed of about 30 to 35 knots. 
The Admiralty approved the purchase of two experi- 
mental boats, and in the autumn of 1935 that order 
was increased to six. Since the despatch of the first 
flotilla to the Mediterranean requests for a further 
increased number had been received. The Minister 
said that the reports of the behaviour of the first 
flotilla, in home waters, on the voyage out to Malta, and 
in the Mediterranean spoke in high terms of its sea- 
keeping qualities. It was incorrect to say that the 
boats could not do 200 miles at 30 knots. The price 
paid for the boats by the Admiralty was considered 
fair, and it was untrue that old engines had been 
supplied at an excessive price. As regards the placing 
of the orders near the end of the financial year 1937, 
they could not be divided among several firms, as 
no other boat had then passed out of the experimental 
stage. Whilst it was fair that the original designer 
of this special boat should have received initial orders 
proportionate to his enterprise and to the success of 
the development, it could be categorically stated 
that it was the intention of the Admiralty to invite 
competitive tenders for motor torpedo boats the 
moment it felt it could so do. The Admiralty had 
followed its general practice, and had throughout 
maintained the position that the British Power Boat 
Company could not be allowed to consider itself 
immune from competition. He expressed gratitude to 
Commander Fletcher for having brought to the notice 
of the House rumours that were both prevalent and 
mischievous, and for having given him that oppor- 
tunity of stating the facts. 
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Thermodynamics of the Petrol Engine. 


By Protessor W. T. 


No. 


N analysis is given in these articles of the causes 
44% responsible for the defect in the indicated 
thermal efficiencies of petrol engines below the corre- 
sponding ideal efficiencies. It suggests the possi- 
bility of considerable further economy in fuel con- 
sumption —a matter of great importance in engines 
for aircraft. 


INTRODUCTION. 

The causes responsible for the defect in etticiencies 
are: 

(i) Heat loss from the working fluid during 
explosion and expansion ; 

(ii) Incomplete combustion at the peak pressure, 
even when the indicator diagram is sharp peaked ; 
and 

(iii) Early ignition, early release and excess pres- 
sure in the early stages of the exhaust stroke due to 
restricted valve passages. 


In general the defect in well-designed engines due 
to (iii) is relatively small, and the main causes of loss 
of efficiency are consequently heat loss during explo- 
sion and expansion and incomplete combustion at the 
peak pressure. These are discussed in Part I, and it 
is thought that the views put forward find satisfactory 
confirmation in the analysis of the performance of 
petrol engines given in Part IT. 

The analysis shows that the loss of efficiency due to 
incomplete combustion is a minimum in any given 
engine when the fuel-air supply is about 20 per cent. 
rich. For mixtures less strong than this, the loss 
due to incomplete combustion increases greatly, 
even in the best engines, and is more serious than that 
due to heat loss. Heat loss is unavoidable in an 
engine though it may be reduced to a minimum by 
compact combustion chamber design. Incomplete 
combustion, however, is not unavoidable, and it is 
suggested that complete combustion could be secured, 
except in the case of weak mixtures, by perfect mixing 
of the charge before ignition. (It should be noted 
that the reference here is not to distribution in multi- 
cylindered engines, but to distribution over the charge 
within a single cylinder.) Further research on the 
design and position of the inlet valve to secure better 
mixing should prove profitable. A simple detonation 
test to determine the degree of perfection of mixing 
secured is suggested. 

Maximum power and cool exhaust valves are 
obtamed in actual engines when running on mixtures 
containing about 20 per cent. excess fuel. It is 
shown, however, that if complete combustion could 
be secured at the peak pressure just as large a power 
could be obtained when running on the correct or 
combining proportions mixture, without throwing a 
heavy burden on the exhaust valve. 

The specific heats and dissociation data used in 
calculating ideal efficiencies are those derived on the 
basis of the quantum theory from spectroscopic 
data. Proof of the substantial accuracy of the 
specific heats up to temperature attained in the 
internal combustion engine has been obtained in 
conjunction with Dr. A. S. Leah from explosion 
experiments,? and, given the correctness of the 
specific heats, the correctness of the dissociation data 
follows. It should be pointed out that it is essen- 
tial to take inte account the dissociations HOO H 
+3H,, H,=2H, 40,+4N,2NO, 0,220, and 
N,22N, as well as the dissociations CO,<CO+ 
O, and H,+C0O,2C0O+H,0, otherwise a quite 
wrong perspective is attained. 

I should like to express my indebtedness to my 
colleague, Dr. A. S. Leah who during the last three 
years has made all the ideal efficiency calculations 
by a most ingenious method which he has invented. 
In conjunction with him, charts will be published 
shortly from which may be obtained the efficiency 
and power attainable in an engine of any size, com- 
pression ratio and speed when running on any fuel-air 
mixture. 

I should like also to thank Dr. T. A. Boyd, Dr. 
O. C. de C. Ellis, and the Editor of Fuel for permission 
to reproduce their instructive flame photographs. 


oe 


Part I. 
INCOMPLETE COMBUSTION AT THE PEAK PRESSURE. 


Combustion is never complete in actual engines at 
the time at which the peak pressure is reached, and 
this results in a loss of efficiency. It will be shown 
later than the amount of incomplete combustion at 
the peak pressure is relatively small in good engines 
when they are running on over-rich mixtures, of 
the order of 20 per cent. rich, but when running on 





1 Johnston and Davies (J.A.C.8., lvi, pp. 271 and 1045, 
1934); Johnston and Walker (J.A.C.S., Ivii, p. 682, 1935) ; 
Kassel (J.A.C.S., Ivi, p. 1941, 1934); and Gordon (J. Chem. 
Phys., ii, pp. 65 and 549, 1934). 

2 Phil. Mag., Vol. XVIII, 1934, p- 307. 
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mixtures less strong than this, it becomes increas- 
ingly serious. 

Incomplete combustion at the peak pressure is 
partly due to a long-lived latent energy which exists 
within the exploded gases, and partly to incomplete 
chemical combination. The latent energy is large in 
amount in the small portion of the gases burnt during 
the “ delay period” in an engine cylinder (and it is 
of interest to note that turbulence does not influence 
the rate of burning of the gases during this period),* 
but averaged over the whole explosion it is relatively 
small. The main cause of incomplete combustion is 
therefore incomplete chemical combination. 

Cause of Incomplete Combination.—Were _ the 
charge in an engine cylinder perfectly homogeneous 
(that is to say, were the fuel intimately mixed with 
the air and with the residual products), there would 
be little incomplete combination at the peak pressure 

—unless, indeed, the charge were a slow-burning 
one, as, for example, in the case of weak petrol mix- 
tures. Explosion experiments in spherical vessels, 
in which perfect homogeneity of the inflammable 
mixture is attained before explosion, clearly prove 
this. 

The charge in an engine cylinder is, however, 
not homogeneous as was pointed out by Mr. A. E. L. 
Chorlton. There is no doubt that in some engines 
better mixing of the charge is secured than in others, 
but there appears to be equally no doubt that perfect 
mixing has not yet been attained, and it is because 
of this that so much incomplete combustion obtains 
at the peak pressure—even in rapidly burning charges. 

To make this clear let us take for purposes of 
illustration some quite arbitrary figures which may 
or may not relate to the charge in any given engine 
cylinder. Consider first the case of a heterogeneous 
charge in which the mixture strength arranged over 
the whole of the charge is the “ correct” or ‘‘ com- 
bining proportions ”’ charge. Portions of the charge 
might vary from, let us say, 80 to 120 per cent. of 
the correct. In each of these portions chemical 
combination (apart from dissociation) would be 
complete, but averaged over the whole charge there 
would be a large amount of incomplete combination, 
for there would clearly be both available oxygen and 
available fuel (probably mainly in the form of carbon 
monoxide and hydrogen) which would gradually 
combine (after-burn) during the expansion stroke 
owing to the influence of turbulence in bringing 
them together. Of course, in the case of a homo- 
geneous charge containing the correct mixture 
there would, on account of dissociation, be oxygen, 
carbon monoxide, and hydrogen, but, as will be seen 
later, the undesirable influence of incomplete combina- 
tion averaged over a heterogeneous charge is generally 
much greater than that due to dissociation in a homo- 
geneous charge. 

In the case of a coal-gas mixture about 70 per 
cent. of the correct (such as constitutes a fairly strong 
mixture for slow-speed gas engines) the composition 
of the charge might vary from portion to portion 
from, say, 50 to 90 per cent. of the correct mixture. 
The incomplete combination would then result from 
the slow-burning, weak portions of the charge— 
indeed, in a mixture 50 per cent. of the correct flame 
would propagate itself only with difficulty. But 
even so, tests in the same engine show that the 
incomplete combination may be just as great in a 
correct coal-gas mixture as in a 70 per cent. mixture, 
and this, as has been seen, is because some portions 
of the averaged correct mixture charge are over rich. 
In most cases, however, combination (after burning) 
is completely effected during the expansion stroke 
owing to the mixing which turbulence induces. 

In a petrol engine running on the “ maximum 
efficiency ’’ petrol mixture (from 85 to 90 per cent. 
of the correct), the high efficiency is attained in 
spite of an abnormally excessive amount of incom- 
plete combination. Such a petrol mixture is endowed 
with the disadvantages of both the 70 per cent. and 
the correct coal-gas mixtufes just discussed. If the 
distribution of this mixture is assumed to vary 
from about 70 per cent. to about 110 per cent. of 
the correct, the former portions would burn only 
very slowly even in a high-temperature flame environ- 
ment, while in the latter portions there would be 
surplus carbon monoxide and hydrogen, which would 
only meet with the necessary oxygen after turbulence 
has been sufficiently effective during the expansion 
stroke. 

In engines running on over-rich mixtures of coal- 
gas and petrol it will be seen later that incomplete 
combination is relatively small and the explanation 
is not difficult to find. Take the case of an engine 
running on the “ maximum power mixture,” which 
is about 120 per cent. of the correct, and with which 
the highest efficiency is nearly always obtained in 





§ Tue Encineer, December 31st, 1937, p. 734. 
4 Phil. Mag., Vol. XXIII, 1937, p. 345. 
5 “* Proc.,”’ Inst. C.E., Vol. 237, 1935, p. 187. 





actual engines when the efficiency is calculated upon 
the basis of oxygen content or fuel burnt. The 
variation in the composition of the heterogeneous 
charge may be, let us say, from the correct to about 
140 per cent. of the correct. The portions containing 
mixtures about 140 per cent. of the correct may be 
just a little slow burning, and the portions containing 
mixtures in the neighbourhood of the correct would 
contain some oxygen after combustion on account of 
dissociation. But apart from this there would be 
no surplus oxygen and consequently incomplete 
combination (reckoned on oxygen) would be small. 
It will be seen later that this would appear to be the 
real reason why maximum power is developed in 
actual engines with mixtures about 20 per cent. rich. 

The effect of lack of homogeneity would perhaps 
be just a little more than would appear from the 
foregoing discussion owing to the fact that gaseous 
specific heats vary with temperature. In other 
words, slightly higher pressures would ensue _ if 
the temperature distribution could suddenly be made 
uniform. 

Heat Loss Durinc ExeLosioN AND EXPANSION. 

The heat lost by the exploded gases which passes 
into the jacket cooling water takes place (1) during 
explosion and expansion to the cylinder head and 
barrel (some of it vid the piston), and (2) during 
exhaust. (a) to the cylinder head and barrel, and 
(b) to the exhaust valve passages during the issue 
of the gases after the exhaust valve has been opened. 
The heat lost during explosion and expansion to 
the cylinder head and barrel is, however, the only 
part of the heat loss which affects the indicated 
thermal efficiency of an engine, and the attention 
will be confined to this loss in what follows. 

Heat Loss in Rapidly Burning Mixtures.—It has 
been shown® that in an engine of 4:5in. bore with 
compact combustion chamber running at a speed of 
1500 r.p.m. on strong petrol mixtures, the heat loss 
during explosion amounts to 1 per cent. of the heat 
of combustion of the petrol burnt and during expan- 
sion to 5 percent. That is a total of 6 per cent. during 
explosion and expansion. An examination of the 
well-known L, R, and X gas engine trials and of 
Hopkinson’s experiments with coal-gas mixtures of 
various strengths’? in the light of quantum data 
indicates that the heat loss in an engine of 4-5in. 
bore, if run with suitable valve setting, at a speed of 
150 r.p.m., on very strong mixtures, would approach 
40 per cent. of the heat of combustion, and, as will 
be seen later, this estimate is in line with deductions 
made from Burstall’s speed variation tests in a 
high-speed engine running on strong coal-gas 
mixtures. 

These heat losses of 6 per cent. of the heat of 
combustion in a 4-5in. engine at a speed of 1500 r.p.m. 
and of about 40 per cent. at one-tenth the speed, 
indicate that the proportional heat losses vary nearly 
inversely as the speed even over such a large speed 
range. And when it is reflected that the gas tempera- 
tures are much lower in the 150 r.p.m. engine owing 
to the large heat loss, it may be taken that over a 
limited range of speed, or, indeed, over a wide range 
of speed when the heat losses are not large, the 
proportional heat losses vary fairly closely as the 
inverse of the speed or directly as the time of contact 
of the hot gases with the cylinder walls. This is a 
generalisation of much usefulness, and it will be of 
interest to make some attempt at analysis. 

The heat loss from the hot exploded gases is due 
partly to radiation from them, and partly to conduc- 
tion and convection, which, in an engine cylinder, is 
better described: as turbulence. On the basis of heat 
loss measurements during explosions of strong 
mixtures in a closed vessel,® it is suggested that the 
division of heat loss at the two speeds would be 
roughly as shown in Table I : 


Tas_e 1.—Heat Loss During Explosion and Expansion Due to 
Radiation and to Turbulence Expressed as a Percentage of 
the Heat of Combustion in an Engine of 4:5in. Diameter 
Running on Strong Mixtures. 


Speed, Time of Heat loss due to 
r.p.m. contact per <7SEb) B ————— - 
stroke (sec.)., Radiation. , Turbulence. , Total. 
150 0-2 10 30 40 
1500 0-02 1-5 4-5 6 


That the part of the heat loss due to radiation from 
the hot exploded gases should vary nearly as the time 
of contact between the hot gases and the cylinder walls 
is just as would be expected, for it is solely dependent 
upon gas temperature and time. It is clear, too, 
from the table that the part of the heat loss due to 
turbulence also varies nearly as the time of contact. 
This is not in accord with the view generally held, 
which is that the heat loss due to turbulence tends to 
be independent of the engine speed and the time of 
contact owing to the fact that turbulence in the 
engine cylinder (resulting from rapid entry of the 
mixture into the cylinder) increases nearly propor- 
tionally with the engine speed. The explanation is, 
as will be shown in the next section, that during the 
explosion of strong (rapidly burning) mixtures a 
turbulence (which may be conveniently called ‘‘ com- 





6 Tue ENGINEER, February 5th, 1937, p. 154. 
7 “ Proc.,’’ I. Mech. E., 1908, p. 417. 
8 “ Proc.,”’ [. Mech. E., 1924, p. 766. 
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bustion turbulence ”’) is set up of such magnitude as 
to overwhelm that due to rapid entry of the mixture 
into the cylinder (“cylinder turbulence”). The 
combustion turbulence is independent of cylinder 
turbulence and therefore of engine speed. 

Heat Loss in Slow-burning Mixtures.—The view that 
proportional heat losses would tend to be independent 
of engine speed would probably be nearly correct for 
a limited speed range in the case of an engine run on 
slow-burning mixtures, such as, for example, carbon 
monoxide mixtures and weak petrol mixtures (say, 
15-20 per cent. weak). Under these circumstances 
the turbulence set up during combustion by no means 
overwhelms cylinder turbulence, and consequently 
cylinder turbulence has a marked influence upon the 
rate of heat loss. (See carbon monoxide experiments 
in next section.) But the proportional heat loss due 
to turbulence in an engine running on such mixtures 
at speeds of, say, 1000 r.p.m. and upwards would be 
x0 small as to make little difference. This is because 
cvlinder turbulence is far less than that set up during 
explosion in strong fast-burning mixtures, and, as 
has been shown, the heat losses due to turbulence 
even in these mixtures are relatively small, viz., only 
about 4-5 per cent. in an engine of 4-5in. bore 
running at 1500 r.p.m. Furthermore, the gas tem- 
peratures after explosion of the weaker mixtures are 
much less than in the strong mixtures, and the loss 
due to radiation would consequently be relatively 
small. 

TURBULENCE. 

The turbulent motion of the gases after explosion 
and during expansion in an engine cylinder may 
result from three causes : 

(1) Rapid entry of the fuel-air mixture into the 
engine cylinder (cylinder turbulence). 

2) Rapid combustion of the charge (combustion 
turbulence), and 

(3) Detonation (detonation turbulence). 

Explosion experiments have been described® which 
show that when slow-burning fuel mixtures are 
employed that part of the heat loss resulting from 
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turbulence is mainly governed by cylinder turbulence. 
but that when very rapidly burning fuel mixtures are 
employed a large turbulence is set up during explosion, 
which completely overwhelms cylinder turbulence. 
These experiments will be briefly reviewed and after- 
wards the turbulence resulting from detonation will 
be discussed. 

Cylinder Turbulence and Combustion Turbulence. 
The explosion experiments were made in a closed 
cylindrical vessel, 12in. in length by 12in. long, in 
which was mounted a fan which, when running, pro- 
duces a turbulence somewhat similar to cylinder 
turbulence. The rates of cooling after explosion of 
two similar inflammable mixtures were compared, 
first when the fan was at rest and then when the fan 
was running at 1800 r.p.m. The mixtures used in the 
experiments were a slow-burning mixture (30 per 
cent. CO and air), a faster-burning mixture (15 per 
cent. CO+ 15 per cent. H, and air), and a very rapidly 
burning mixture (30 per cent. H, and air), From con- 
tinuous pressure records taken during explosion and 
subsequent cooling the rates of fall of pressure during 
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cooling (which are approximately proportional to the 
rates of heat loss) have been deduced and are shown 
in Fig. 1. 

It will be seen that in the case of the slow-burning 
mixture the turbulence produced by the fan greatly 
increases the rate of heat loss after explosion. The 
rate of heat loss due to radiation is the same at any 
given temperature and the increased rate of heat loss 
in the mixture in which the fan was running must 
therefore be due to turbulence. Further experiments 
have shown that the rate of heat loss increases with the 
speed of the fan, and the suggestion is that in engines 
using slow-burning fuel mixtures (as is often the case 
in slow-speed gas engines) the rate of heat loss during 





explosion and expansion will increase with the) 
cylinder turbulence and therefore with the engine | 
speed. 

In the very fast-burning mixture the running of the 
fan produces no change whatsoever in the rate of 
heat loss in the early stages of cooling, and, as the 
radiation loss is the same at any given gas tempera- 
ture, it is clear that the turbulence after explosion is 
practically the same whether the fan is running or 
not. The explanation is that there is a turbulence set 
up during the explosion of very fast-burning mixtures 
which overwhelms the turbulence resulting from the 
running fan. In engines running on very fast- 
burning fuel-air mixtures it would appear, therefore. 
that the rate of heat loss during explosion and 
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expansion is independent of cylinder turbulence and 
therefore of engine speed. 

It will be of interest to consider how and in what 
way turbulence may be set up during combustion. 
First take the case of a spherical explosion vessel in 
which an inflammable mixture contained in it is 
ignited at the centre. Imagine the state of affairs 
when the flame has spread spherically outwards and 
has nearly reached the walls. The sudden combustion 
subsequently of the surface layers causes a sudden 
expansion in those layers which must necessarily set 
up a turbulence near the surface, and clearly the more 
rapid the burning of the mixture the more violent 
will be the turbulence. This seems to be proved by 
the well-known fact that in explosions in spherical 
vessels, as in explosions in vessels of other shapes, the 
faster the explosion the faster is the cooling, and this 
cannot be due, to any appreciable extent, to the small 
differences in the thermal conductivity of the burnt 
gases or to the radiation from them. 

In the case of a vessel of more complicated shape 
another and perhaps a more important factor enters. 
Take, for example, the case of an explosive mixture 
contained in a cylinder of length equal to diameter. 
The flame some time after central ignition will develop 
a shape as shown in Fig. 2. After this it will be clear 
that the gases contained between the flame and the 
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cylinder walls will on sudden inflammation shoot out, 
as shown by the arrows, giving rise to a turbulence 
in the corners of the cylinder. This is satisfactorily 
shown by an instantaneous photograph, Fig. 3, taken 
by Ellis'® after the explosion of a centrally ignited 
4 per cent. carbon-disulphide mixture contained in a 
glass cylinder. In interpreting this photograph it 
should be pointed out that the luminosity in the 
corners should be disregarded. It results from a 
previous instantaneous exposure just before the 











0 Fuel, Vol. VII, No. 9, p. 410. 


flame front had quite travelled to the corners of the 
cylindrical vessel. 

In internal combustion engines in which ignition is 
always at the side of the combustion chamber, flame 
will reach surface at many places, and will give rise 
at each of these places in the case of very rapidly 
burning charges to the shooting out of flame and 
violent turbulence in the manner described. 

Turbulence Due to Detonation.—_The enormous 
influence of severe detonation upon the rate of heat 
loss is well shown by two photographs taken upon a 








FiG. 4—NORMAL EXPLOSION 


revolving film by Withrow and Boyd" of the flame 
travel across the combustion space of a petrol engine. 
These are reproduced from the originals, through the 
courtesy of Dr. Boyd, in Figs. 4 and 5. The first of 
these (Fig. 4) relates to a normal explosion and the 
second (Fig. 5) to an explosion in which the last part 
of the charge to be inflamed violently detonated. It 
will be seen that the duration of the luminosity of the 
exploded gases is far less in the detonating explosion 
than in the normal explosion, and since the intensity 





FiG. 5—DETONATING EXPLOSION 


of the luminosity of the exploded gases is governed 
by their temperature” it is clear that they have cooled 
far more rapidly after the detonating explosion than 
after the normal explosion. This, of course, must be 
due to much greater heat loss after the detonating 
explosion. The pressures, and therefore the gas 
temperatures, are in general greater in a severely 
detonating explosion at the peak of the indicator 





1! Industrial and Engineering Chemistry, May, 1931, py. 539 
12 Phil. Maq., Vol. TX,91930, p. 390. 
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diagram and for a short time afterwards (for reasons 
which will be explained in the next section) and the 
radiation loss will thus be greater during this short 
time. Increased radiation therefore assists in the 
more rapid cooling in a detonating explosion imme- 
diately after the peak pressure, though probably 
only to a small extent. There seems little doubt that 
ak enormous turbulence is set up after severe detona- 
tion, and that this is the main cause of the largely 
increased heat loss, even immediately after the peak 
pressure. 

It is well known that the heat loss during explosion 
and the whole of the expansion stroke is much 
increased after severe detonation, and estimates of 
this will be given in Part II. The increased heat loss 
over the whole stroke is entirely due to turbulence, for 
it has been shown by Marvin, Caldwell, and Steele’* 
that the radiation loss averaged over the whole 
stroke is less after detonating explosions than after 
a normal explosion. This is, of course, owing to the 
ower gas temperatures which soon obtain as the 
stroke proceeds owing to larger heat loss. 

The reason for the large increase in turbulence after 
: severely detonating explosion is the sudden expan- 
~ion of the detonated gas into the gas previously 
burnt and at the boundaries skin friction also clearly 
plays an important part. Photographic evidence of 
the rapid movement in the burnt gases as a result of 
detonation in the end gas has been obtained by 
Withrow and Rassweiler."* 


PRESSURE AFTER DETONATION. 


During a severe detonation, such as is indicated by 
the flame photograph in Fig. 5, there is a very sudden 
increase in the local pressure of the end gases, which is 
momentarily augmented by the fact that in this 
exceedingly short time the internal degrees of freedom 
of the nitrogen in these gases are not excited, and it 
thus behaves (momentarily) as if it had a constant 
specific heat of the relatively low value obtaining 
before detonation. The sudden large increase in 
pressure causes the setting up of pressure waves 
which travel back and forth through the hot gases as 
a result of reflection from the surface of the com- 
bustion chamber and piston. These, however, soon 
die down. But this is not the case with the enormous 
turbulence set up in the hot gases, which is the main 
cause of the large heat loss during the expansion 
stroke. 

This enormous turbulence has one advantage, 
which, however, very obviously does not compensate 
for the undesirable results due to pressure waves and 
increased heat losses. It produces very rapid mixing 
and combination is made very rapidly complete. 
That this is so will be clear from the pressure records 
in Figs. 4 and 5. These show that the pressure in 
the neighbourhood of the peak is much greater in 
the detonating explosion than in the normal explo- 
sion. Towards the end of expansion the pressure 
becomes Jess in the former case than in the latter 
case, partly because of much greater heat loss and 
partly because there is little after burning. 

It will be clear that the pressure in the neighbour- 
hood of the peak will be much greater after a severely 
detonating explosion than after a normal explosion 
only in the case of those mixtures which result in a 
large incomplete chemical combination after explo- 
sion. It will be seen on reference to the section on 
‘‘ Incomplete Combustion *’ that much greater pres- 
sures are not generally to be expected in mixtures 
about 20 per cent. rich, but in mixtures weaker than 
this increasingly greater pressures are likely. This 
will be made clearer in Part IT. 


SUGGESTED DETONATION TEST FOR LACK OF 
HOMOGENEITY OF THE CHARGE. 


It will be shown in Part IT that the loss of efficiency 
due to incomplete combustion is serious even in good 
engines when running on mixture strengths less strong 
than 20 per cent. rich. The aim should therefore be 
to improve mixing within each cylinder by position 
and design of the inlet valve. A simple test to dis- 
cover the degree of perfection of mixing secured 
would be to take indicator diagrams by means of an 
optical or a cathode ray engine indicator, first when 
a non-detonating fuel is supplied to the engine, and 
secondly when a fuel is supplied which detonates 
very severely in the particular engine under test. 
The smaller the difference in the peak pressures in 
the two cases® the better may the mixing assumed to 
be. It will be seen from Part ITI that the desirable 
mixture strength for the test would be in the neigh- 
bourhood of the correct—probably slightly on the 
weak side. 

(To be continued.) 








AMERICAN RarLway EquipMent PurcHasEes.—Accord- 
ing to statistics compiled by Railway Age, the railways of 
the United States purchased equipment and material to 
the value of over 1184 million dollars during 1937. The 
figures are compiled from data supplied by railways 
operating 99 per cent. of the Class I mileage and more 
than one hundred smaller lines. 





‘8 N.A.C.A., Report No, 486. 

‘4S.A.E. Journal, August, 1936, p. 297. 

© See diagrams in Figs. 1 and 3 by Dodds, Journal, Royal 
\eronautical Society, Vol. XLI, 1937, pp. 132 and 133. 





The Mechanical Construction of Certain 


Special 


By W. R. CRAWFORD, 


Ll. INTRODUCTION. 


HE design of mechanisms for the mechanical con- 

struction of specified curves presents a variety 

of problems of interest, the solutions of which are of 

definite practical value. Many such mechanisms have 

been devised in the past and a number of these have 

found practical application in special instruments and 
machines. 

A mechanism designed to generate a curve truly 
should consist entirely of turning pairs, but since 
many of the more interesting arrangements depend 
on the use of lower and higher pairs of all types, 
designers have not hesitated to incorporate these 
features in their designs. It follows, however, that 
the curves constructed with such mechanisms are 
not truly generated and depend for accuracy upon the 
truth of the pairs of which they are composed. 

The group of mechanisms described in this article 
is of the type described above, in that the mechanisms 
are composed of turning, sliding, and screw pairs, 
together with higher pairs in the form of toothed 
gearing and friction wheels. 

The curves dealt with are all derived from the 
exponential function and all the mechanisms depend 
primarily upon a simple device for the construction of 
the logarithmic or equi-angular spiral. 


2. MECHANICAL CONSTRUCTION OF THE LOGARITHMIC 
SPIRAL. 


The mechanism consists essentially of a screwed 
rod, rotating about an axis normal to its own, carrying 
an internally threaded sharp-edged wheel which has 
its periphery in contact with a circular disc. 

This disc is concentric with the axis of rotation of 
the serewed rod, Fig. 1 (a), and it may be stationary 


Screwed Crank Friction Wheel 
\ 
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or it may rotate. In either case as the rod rotates 
relatively to the disc and provided the wheel slips 
only in the direction of its axis, the point of contact 
of the wheel traces out a logarithmic spiral. 
Let 
p=pitch of thread on screwed crank, 
d=diameter of rolling wheel. 
Then referring to Fig. 1 (6), for a left-hand screw 
and rotation anti-clockwise as indicated. 


pat: p 
d ea 
dr p 
— = 6 
r sa°* 


Integrating 


log. r= ¥ 6+ constant 


or 
Pp 
nd . 6 
r=Ae 
where 0 is the angular displacement of the screwed 
crank relatively to the disc. 

As indicated above, this curve is traced provided 
the rolling wheel does not skid, and the only per- 
missible sliding motion of the wheel relatively to the 
disc is that in the direction of the axis of the screw. 

To establish the possibility of such motion the 
forces acting on the wheel should be considered. 

Let us assume that the rolling wheel is pressed on 





* Crown Copyright reserved. 
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to the dise with a normal force P and that the coeffi- 
cient of limiting friction between the wheel and dise 
isp. Then neglecting inertia, the approximate forces 
on the wheel during correct motion are an axial force 
u P and a tangential force F which is less than pu P. 

The axial force u P induces a frictional couple 
between the wheel and screw which tends to oppose 
rotation of the wheel. The maximum tangential 
foree which can be exerted is also 1 P. Should the 
frictional couple between screw and wheel rise to the 
value » P d/2 then the wheel skids. 

It is easily shown that this is impossible for the 
case of a well-made and properly lubricated screw, 
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for the necessary condition for skidding is that the 
mean friction diameter of the screw should be greater 
than the diameter of the rolling wheel, which is, of 
course, physically impossible. 


at 
3. THE Curves y=Ae_ Sinot. 

The mechanism described above in conjunction 
with a double slider-crank chain may be used to con- 
at 

struct mechanically the family of curves y=Ae 
sinwt. The arrangement is shown in Fig. 2. The 
slider is driven by a crank pin situated vertically 
above the point of contact of the rolling wheel and 
dise. Consequently the displacement of the slider 
from its initial position represents the projection, on 
the line of action of the slider, of the radius of the 

original logarithmic spiral. 
A pencil attached to the slider and in contact with 
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a drum recorder, rotating at any uniform speed, will 
then trace the required curve provided the crank and 
disc also rotate at uniform speeds. 

Suppose that the angular velocity of the screwed 
crank is w rad./sec. and that of the disc o, rad./sec., 


both in an anti-clockwise sense. Then evidently for” 


the logarithmic spiral 
P 
ad 
r=Ae 
and the slider displacement is 
P 
5 ad 
y=r sino t=Ae 
To obtain the displacement-time curve of a damped 
vibration , is made greater than w and the loga- 
rithmic decrement of the amplitude is then given by 
2n #22 P (1 -%) 
Cain ti EN AT 


(wo —im)e. 


(uy — any) 
sinw?t. 
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For fixed values of p and d this decrement may be 

varied within wide limits by altering the ratio w,/w. 
ax 
4. THe Curve y=Ae 

This curve may be mechanically constructed by 
another arrangement of the primary logarithmic 
spiral mechanism. 

In this instance the screwed rod is stationary and 
the disc rotates. A pencil, attached in line with the 
point of contact of the rolling wheel, records on a 
drum which is geared to the disc. The general 
scheme is shown in Fig. 3. 

The displacement of the pencil from the centre of 
the disc is given by 

-. Pa 


ad 
y=1=Ae , 


where 
A=initial displacement, 
6=angular displacement of disc. 
If the recording drum is so geared to the disc that 
0=mz, 
where «x is the circumferential displacement of the 
drum relatively to the pencil, then the curve 


is traced on the drum. 

The work described above was carried out in con- 
nection with the programme of the Building Research 
Station of the Department of Scientific and Industrial 
Research. 
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(Continued from page 416, April 15th.) 


THURSDAY, APRIL 7TH (MORNING). 


ORD STONEHAVEN was again in the chair when 
the meeting was resumed on Thursday morning. 
The first paper taken was “‘ The Reheated Recipro- 
cating Marine Engine,’ by Harry Hunter, which is 
reprinted elsewhere in this issue. 

Mr. Hunter, in presenting the paper, mentioned that 
further records were now being taken on the s.s. 
* Conakrian,”’ and it might be possible to include more 
data later when the paper was finally published. He 
also read a communication on the paper from his 
father. 

Mr. Summers Hunter, in this communication, said 
that the installations described in the paper could be 
fairly regarded as a natural and logical development 
of the use of superheated steam in the reciprocating 
engine. He agreed with the author that the results 
presented, however satisfactory, did not necessarily 
represent finality in the development of the straight 
reciprocating engine, and he believed that a detailed 
investigation of the results on a steam engine with no 
condensation would very likely lead to further 
development. 


Discussion. 


Professor J. C. Hawkes said he believed it was 
Schmidt who stated, as the result of his experiments 
many years ago, that to prevent cylinder condensation 
the excess of superheated steam temperature over 
that of the saturated steam temperature should be 
14 to 3 times the temperature of saturated steam. 
That would lead to an impracticable temperature, 
and therefore Schmidt directed attention to the possi- 
bility of adopting intermediate superheating in 
stages. That plan had been adopted by the author’s 
firm with excellent results. It was well known that 
the increase in the efficiency of reciprocating engines 
resulting from the use of superheated steam was 
appreciably greater than was indicated by pure 
theory and that fact was borne out by the results 
obtained with the reheat engine described in the 
paper. The improvement in efficiency, as the author 
stated, was undoubtedly due to the reduction of 
cylinder condensation and particularly leakage past 
the valves. The increase in economy of the reheat 
engine, as compared with an engine using superheated 
steam at 600 deg. Fah., was given in the paper as 
134 per cent. 

An interesting point was the reference in the paper 
to restricted piston rings. No doubt many would 
remember that such rings were fitted in naval recipro- 
cating engines over thirty years ago, but they were 
eventually discarded because, in spite of the great. 
care that was given to the fitting of them, it was 
found that they either failed to operate as restricted 
rings or they allowed steam to leak past the piston. 
He would like the author’s opinion as to the real value 
of these restricted rings. The fitting was usually 
done cold and what happened when the engine was 
hot nobody knew. 

Dr. 8. F. Dorey (Lloyd’s Register) said that one of 
the most interesting features of marine engineering 
in the past ten or fifteen years was the fertility and 
inventiveness displayed by the designers of recipro- 
cating steam engines. The immediate post-war 
period saw the rapid development of the oil engine 
on the one hand and the production of reliable turbine 
gearing on the other, and one was apt to think that 
the marine reciprocating steam engine was on its 
last legs. Personally, he thought it was a great pity 
at that time that considerably more attention was 
not given to the steam engine, because he believed in 
many cases a number of firms would have probably 
lost appreciably less money than they did if they had 
concentrated attention on the steam engine in the 
manner that was now being done. 

It appeared from the paper that the author held 
the view that efficiency was dependent on reduction 
of cylinder condensation. The experiments | of 


III. 


years ago, showed that the importance of cylinder 
condensation had been much exaggerated. To 
account for the transference of relatively large quan- 
tities of heat from the steam to the cylinder walls 
during admission and back again to the steam during 
exhaust in the extremely short time available would 
involve a rate of heat transference considerably in 
excess of any empirical formule that had been pro- 
duced. It seemed that our knowledge of the laws 
governing the manner in which the energy of the 
steam in a cylinder was transferred into work was still 
far from complete. It would be of interest, therefore, 
if the author could give figures for the heat con- 
sumption per I.H.P per hour of an actual engine 
working with and without the reheater in use, but 
having in each case the same initial steam conditions 
in the H.P. cylinder. The large amount of heat 
rejected to the condenser per pound of steam with 
engines of this type could, as the author pointed out, 
be balanced by the reduced weight of steam used per 
I.H.P. hour. This, however, seemed to give grounds 
for the use of some form of exhaust turbine with 
reheat engines. 

The question of cylinder lubrication also called for 
attention. Naturally the employment of superheated 
steam meant that one wanted the oil where it was 
required, but it was unfortunate that oil was also 
found where it was not required, namely, in the 
boilers, and Lloyd’s Register had had to consider this 
matter in connection with these new types of engines, 
and had found it necessary to require in their regula- 
tions that plans of feed-water filtering arrangements 
should be submitted for approval when superheated 
steam was used. That was a very important point, 
having regard to the troubles in the very early stages 
with boilers with collapsed furnaces. 

Mr. E. H. Smith said that although the paper was 
of great interest in describing the principle on which 
the efficiency of the reciprocating engine could be 
improved, the results as to the degree of economy to 
be derived by reheating were not too convincing. It 
was claimed that there was an improvement in fuel 
consumption of 10 to 15 per cent. in comparison with 
the ordinary superheating performances of the 
‘** Lancaster Castle ’’ and the “‘ Lowther Castle,” but 
the data were too incomplete to enable a definite 
opinion to be formed. It would be helpful if the 
author could give the total fuel consumption for the 
round voyage of the “‘ Lancaster Castle,” for example, 
from Barry to the River Plate and back to Liverpool, 
in order that performance could be compared with a 
normal superheated job. The greatest importance 
attached to the data relating to s.s. “‘ Conakrian.” 
Although the steam per 1.H.P. of about 8-5 lb. 
implied a very considerable economy for reheating, 
that figure must be considered in relation to 
the whole of the data. The boiler efficiency 
was shown at 80-75 per cent. The installation was for 
burning oil and combustion should be almost perfect. 
The superheaters were disposed in the combustion 
chamber, but the funnel gas temperature was 380 deg. 
Fah., and it would generally be expected that with 
such an installation the boiler efficiency should be at 
least 84 per cent., and from that point of view he 
was inclined to suspect the water measurement 
reading. 

Mr. John Reid advocated mechanical firing. 

Mr. A. E. Ash said that in his view it could be 
taken that just as the normal superheat which com- 
menced to come in about twenty years ago said 
‘“* Good-bye’ to the saturated engine, so he was 
convinced that this reheat proposition would put 
out the normal superheat of 600 deg. It was a fact 
that Messrs. Chambers had had two boats equipped 
in this way running for fourteen months, and there 
had not been a penny spent on them nor did there 
seem any expenditure in sight. The results had been 
obtained by simplicity. All there was consisted of 
a reheat chamber. In the case of the “ Lancaster 
Castle,” when the reheat chamber was recently 


new, the engineer reporting that there had been no 
variation of any description. The last report was 
four weeks ago, and related to the coils in the com- 
bustion chamber which had been very carefully 
watched, and it was stated that they were in excellent 
condition without any sign of burning or corrosion. 
In conclusion, Mr. Ash said he could only repeat 
that the experience of fourteen months with those 
ships had shown that just as 600 deg. superheat had 
knocked out the saturated engine, so that reheat 
proposition would knock out the normal superheat. 
Mr. G. R. Grange, finally, invited the author to 
give his opinion as to the future development of the 
reciprocating steam engine, whether three expan- 
sions would be retained once the steam was super- 
heated through the whole range of its work, or whether 
there would be a development back to the compound 
or single-expansion engine with a number of cylinders. 
The author, replying to the discussion and referring 
first to the suggestion that an exhaust steam turbine 
should be fitted to the engine, said it had been pointed 
out in a paper in 1928 that as the economy of the 
reciprocating engine improved, so the economy to 
be gained by the addition of an exhaust steam turbine 
diminished. With regard to the future development 
of the reciprocating steam engine, mentioned by Mr. 
Grange, he thought it would be possible to expand the 
steam further, but the precise form would have to be 
left for the future. Replying to Dr. Dorey, he said 
he thought he had made it clear in the paper that the 
internal functioning of the reciprocating engine—the 
relative effects of condensation, moisture, and 
dynamic saturation—was a matter upon which 
nobody was very clear, but whatever it was, super- 
heating acted favourably. The boiler efficiency men- 
tioned by Mr. Smith was a pertinent point, because 
the figures with regard to the ship in question were 
ascertained exactly subsequent to the trial, and it 
was found that domestic steam was being used con- 
trary to the arrangement made. The actual quantity 
of domestic steam was not known, but he believed 
that when it was taken into account it would be 
found that the boiler efficiency would be of the order 
of 83 to 83} per cent. He promised to consider care- 
fully the other points raised by Mr. Smith and reply 
to them later. Mr. Reid had rather inferred that 
there was no control over combustion, but that was 
not right, because there was combustion control on 
all these jobs. They were hand fired, and the quantity 
of air delivered per pound of fuel was under the control 
of the chief engineer and the fireman. As to the 
suggestion that there might be carbonising of the 
reheater, mentioned by Mr. Grange, the first one had 
been in use for 44 years. There was a butterfly valve 
in the chest to guard against carbonising. Its object 
was to put more steam through if there was carbonis- 
ing, but after some four years there was no evidence 
of it. He agreed that the mechanical efficiency was 
high, but there had been four trials, and the figure 
did not vary more than 1 per cent. The data were 
obtained after the ship had been six days at sea. 
Zero was set just before the trial, and after the trial 
it was again checked and found to be the same. 
The naval architects associated with the ships had 
all expressed the opinion that the mechanical effi- 
ciency was unusually high. 
The author said he would deal with the rest of the 
discussion in writing. 





The second paper on Thursday morning, April 7th, 
was “An Alternating-current Power System for 
Diesel-engined Ships,” by W. J. Belsey. 


A.C. POWER SYSTEM FOR MOTOR SHIPS. 


This paper describes a proposed alternating-current electrical 
system whereby all power, both for the main propulsion and 
all other requirements, is taken from the same source. A com- 
parison of prices and weights is given for direct-coupled engines 
and medium-speed engines with electrical transmission. The 
method of operation is described. A diagram of main electrical 
connection and a description of the governing system is given 
in an appendix. In presenting this paper to the Institution, 
the author says: ‘‘ He had in mind the possibility of simplify- 
ing the engine builder’s problem in that he hopes to show that 
by developing, say, two or three sizes of engines which can be 
standardised to the last detail, the engine builder would be in 
a position to engine any vessel up to the largest and give the 
shipbuilder or owner any propeller speed he may reasonably 
require, without departing from the standard engine. It is 
only by standardisation that cost can be reduced and perform- 
ance made perfect.” 


Mr. G. O. Watson said he hoped that something 
would be said to indicate why this type of drive did 
not make progress in this country. There must be 
some opposition to it, otherwise much greater progress 
would be made than was the case. 

Commenting on the grouping of engines on the 
propeller shaft through hydraulic couplings, he 
remarked that he was rather surprised that the author, 
as an electrical engineer, had not given credit to the 
great advance made in the electric slip coupling which 
was fitted on seven or eight ships. Reference was also 
made to the highest power of 15,000 S.H.P., with 
the all-electric drive, but there were two vessels being 
built in Germany now of 16,500 S.H.P., and in con-' 
nection with the statement that there were now build- 
ing ships having a total tonnage of 100,000 tons with 
oil-electric drive, Lloyd’s Register showed this 
figure to be 130,000 tons. There were also a number 
of small craft not recorded amounting to at least - 
150,000 tons. 








Callender, Nicolson, Mellanby, and others, several 





examined at Alexandria, it was practically equal to 


Mr. Watson gave the following details of A.C. 
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vessels which have been equipped in Germany or 
are on order :— 


} Number of 














nounced, in the case of vessels of small powers, such 
as coastwise vessels, tugs, &c., where D.C., either 


ee) 





Ref. | Name. fay —+- | Description. | 8.H.P. | Gross | Remarks. 

| | Screws. | Engines. | | tons. 

1 | Wuppertal ay 1 3 | Diesel-electric, 2 §.C.8.A. 9,800 6,137 _— 

2 | Patria es iss EE ey fet 2 6 Diesel-electric, 2 8.C.S.A. _- s+ == 

3 | Howaldtswerke Yard, No. 754 ... .../ 2 | = Diesel-electric, 2 8.C.S.A, | 12,300 | 15,000 | Launched 

4 Deutsche Werft Yard, No, 220 ... 1 } 3 | Diesel-electric, 2 S.C.S.A. 6,800 6,750 | Under con- 
| struction 

5 Fried. Krupp Yard, No. 578 dee te 2 — | Diesel-electric, 4 S.C.S.A. | 16,500 9,400 _ 

6 Fried. Krupp Yard, No. 579 isit.2g 2 — | Diesel-electric, 4 S.C.S.A. | 16,500 9,400 —— 

7 | Blohmand Voss ... 2. 2. .. «| 1 | 2 | Diesel-clectric,28.C.8.A.| — -— {| Schemes in 

S$ | Blohm and Voss 5 1 2 | Diesel-electric, 2 8.C.8.A. a -- preparation 


Mr. J. Calderwood said the question of engine 
standardisation was one of the most important features 
of the author’s proposals from the engine builder's 
point of view. Although three engine sizes were 
mentioned, actually two sizes of cylinder would 
cover the range of practically any power ever likely 
to be wanted with the oil-electric drive. He took it 
that that type of drive would not be considered for a 
very slow cargo ship, but it would be considered for 
certain other types. One criticism often levelled 
against the electric drive was that there were a 
number of engines and a large number of cylinders. 
He had been comparing one or two electric drive 
proposals with direct drive proposals of the same 
power, and although there were more main engine 
cylinders, the total number of working cylinders was, 
in nearly every case, less than the main and auxiliary 
engine cylinders together in the case of the direct 
drive proposal. Another big advantage was that the 
cylinders were of one size with the electric drive, and 
reversing gear was not needed. It was well estab- 
lished that the reversible engine showed more 
cylinder wear than the non-reversible engine. These 
features made the electric drive very attractive for 
many types of service, although he did not say all 
types of service. The one direction in which the 
electric drive lost was in fuel consumption, which was 
slightly worse than with the direct drive, unless it 
enabled a single-screw ship to be built, whereas with 
the direct drive it would be necessary to have twin 
screws or three or four screws. The higher efficiency 
of the single screw would possibly more than make 
up for the loss in electrical efficiency. Actually, con- 
tinued Mr. Calderwood, it was very hard to under- 
stand why this scheme of the author’s had not gone 
forward earlier and more extensively. In land 
station work it was common 'to have five or six engines 
driving alternators and giving satisfactory service. 
Nobody complained of the number of engines in such 
cases, and, in effect, the author’s scheme was simply 
putting one of these land power stations into a ship 
with a couple of motors or one motor on the propeller, 
and personally he felt that what the author suggested 
was a most important and useful development for the 
immediate future. He could see no difficulties at all 
in the way of the scheme, and the ships already in 
service, and using the system, were most satisfactory. 

Mr. John Reid said that twenty years ago, when 
he tried this equipment, the oil engine worked well 
in and out of the ship, and the electrical equipment 
worked well in and out of the ship, but they would 
not work well together in the ship. As a result, he 
lost heart, but never interest in this work, and it 
was @ great pleasure to see the author getting round 
the difficulties and getting into big work with this 
A.C. system. He remarked that the ‘‘ San Benito ” 
had never been anything but a 100 per cent. success, 
as had many other electrically propelled installations 
which the author had also handled. 

Mr. C. Wallace Saunders (General Electric Com- 
pany), in a communication which was read by the 
Secretary, said that with the solution of the problem 
of keeping a multiplicity of oil-driven alternators 
in parallel not only when running at sea, but during 
manceuvring periods when the speed of the engines 
was varied, the use of A.C. as described in the paper 
certainly brought that type of electrical propelling 
machinery into consideration. As the running hours 
of the engines increased, with the attendant wear 
and carbonising, the equal division of the power 
between them all might appear to present some 
difficulties. The electrical end of such a scheme had 
all the advantages of the turbo-electric machinery 
in that the alternators and motors were of much 
simpler construct.on than D.C. machines, and should 
give as little trouble as was experienced on the 
numerous turbo-electric A.C. vessels afloat. There 
was, however, no question of A.C. versus D.C., 
because the latter was not a very practical proposi- 
tion for large powers, although admirable for medium 
or small powers. 

The fact that this paper was on electric propulsion 
machinery afforded an opportune moment to 
generalise briefly on its various forms. There were 
several large powered liners with turbo-electric 
machinery, British built and owned, all of which, 
without exception, over a period of years had given 
no trouble to their owners and the small upkeep was 
really remarkable. The economy of such machinery, 
could be proved equal to that of geared turbines. 
Nevertheless, there was a strong influence existing 
somewhere which prevented an open discussion to 
enable a true balance sheet to be drawn up. The 
same atmosphere was present, although not so pro- 








oil-electric or turbo-electric, could be used. In 
a time of national crisis every effort should be made 
to overcome the atmosphere which at present existed 
between the electrical manufacturers, the shipowners, 
and shipbuilders, so that electric propelling machinery 
could be adopted in those cases where it showed 
advantages or was on an equal footing. This would 
then provide another source of supply of propelling 
machinery which must be so necessary at the present 
time where delivery was of the utmost importance. 
For that and technical reasons it might also usefully 
be investigated for naval vessels. 

The author, replying with regard to auxiliary 
power mentioned by Mr. Watson, said the size of 
the alternators had been carefully designed to take 
care of it, and that was all to the good. The motor 
generators and the exciter sets were definitely over- 
sized machines capable of giving the full load output 
at any speed down to one-third. The auxiliary 
power was taken from the synchronising bars, as 
mentioned. Continuing, he said that this particular 
type of machinery seemed to him to find its best 
application in vessels of about 4000 H.P. per pro- 
peller and upwards. There was not much to recom- 
mend the system below that. It was no use trying to 
push the system for conditions for which it was not 
suited, but it deserved every consideration up to the 
limit he had mentioned, especially on the question 
of cost. Generally speaking, however, electric drive 
had always been criticised on account of cost, but 
he contended that the system described in the paper 
could not be criticised from that point of view. 
Finally, in answer to Mr. Saunders, he said that the 
cables were included in the price given in the paper 
where there was an item for “ control gears, switch- 
gear cables, exciters, air cooler, &c.” 


On Thursday afternoon, April 7th, with Dr. G. S. 
Baker in the chair, Messrs. J. L. Kent and R. S. 
Cutland read a paper entitled ‘‘ Further Experiments 
in Smooth and Rough Water with a Model of a High- 
speed Ship,” the official summary of which is given 
below :— 

HIGH-SPEED SHIPS IN SMOOTH AND ROUGH WATER. 


The experiments described in this paper were made with the 
model hull of a fast ship of the cross-Channel type, fitted with 
a cruiser stern and propelled by twin screws. Resistance and 
propulsion experiments were made in smooth and in rough 
water over a wide range of speed, and a comparison of the results 
with those of the same model hull with a raised stern gave a 
measure of the advantage to be expected by the adoption of a 
cruiser stern. The model hull was also propelled through 
smooth and through rough water by three alternative sets of 
twin screws, the blade areas of the second and third sets being 
reduced by one-third and by two-thirds of that of the original 
propellers. The performances of each set of screws were com- 
pared, and all the propellers were also tested in the Lithgow 
propeller tunnel at reduced pressure, to obtain their “ cavita- 
tion” limits. From these experiments was obtained the effect 
of blade area upon the slip at which the thrust fails. Finally, 
model hull propulsion experiments were made in smooth water, 
with the shaft brackets removed from their positions forward 
to positions aft of the screws, and a reduction in power obtained. 
From an analysis of these experiment results, reasons were 
advanced for the gain in propulsive efficiency recorded in the 
tests. 


DIscussIon. 


Mr. W. W. Marriner said there was no doubt that 
the effect of rough weather was contrary to what 
might be expected. Destroyer trials had shown that 
the worse the weather, within limits, the better the 
result, and for want of a better explanation, it had 
been attributed entirely to the human element, which 
attended strictly to business on a rough day and had 
no counter attraction. Messrs. Yarrow had recently 
completed five destroyers for the Portuguese Govern- 
ment. The trials were run in the Atlantic off Lisbon, 
and the best result was obtained on the roughest day. 
That was all the more remarkable when it was 
remembered that the loss due to wind resistance when 
running against the wind was not made up when 
running with the wind. In finding an explanation of 
reduced resistance at high speeds, he thought that 
it was possible that the rough water had an effect 
on the wave-making resistance. In smooth water 
the resistance was made up of frictional resistance 
and wave-making resistance. At low speeds fric- 
tional resistance was the most important, and at 
high speeds the wave-making resistance became the 
controlling factor. In rough water there was another 
resistance superimposed. At low speed the blows of 
the waves might have a relatively large effect on the 
total resistance. At high speeds the effect would not 
be so important. If the dispersion of energy, which 
was carried away from the ship when it was making 





waves, could be prevented, the resistance due to 





wave making would be reduced. It was well known 
that by running in shallow water, waves made by the 
ship were prevented from forming, and higher speeds 
were obtained with the same power. It had been 
stated that if it were possible to run in a channel 
between ice floes, a similar result would be obtained 
as in shallow water. Was it not possible that in rough 
seas the ship’s waves were also prevented from form- 
ing, or were at least reduced in magnitude ? In that 
case the curve of wave-making resistance might fall 
sufficiently below the wave-making curve in smooth 
water to more than counteract the resistance due to 
the blows of the waves. 

With regard to cavitation and the breakdown of pro- 
pellers, he recalled the manner in which the huge 
machinery of a ship fitted with reciprocating steam 
engines had been brought almost to a standstill 
from time to time when the water gripped the pro- 
peller, and said that with the turbine machinery of 
to-day the fly-wheel effect of the gearing and turbines 
was very much greater than with reciprocating 
machinery, and the shafting was relentlessly forced 
to continue turning. One could imagine the stresses 
which must then be created in the shafting and gear- 
ing, and he suggested that it would be wise to have 
the smallest possible propeller that would give the 
required result in smooth water, so that cavitation 
would be an ally when conditions of abnormal stress 
occurred in a rough sea. 

Mr. F. McAlister said the authors had proved con- 
clusively that when the models of the raised and 
cruiser sterns were tested under conditions more 
closely resembling service conditions than the usual 
tank conditions, there was little or nothing to choose 
between either types at the service speeds. Their 
research was indicative of the change that must 
inevitably come over the attitude of, for example. 
the builder’s naval architect, towards the usual 
smooth-water experiment results, As the result of 
smooth-water experiments he would be shown curves 
indicating a 9 per cent. gain in favour of a cruiser 
stern over the raised type of stern, and on that 
evidence would feel justified in advising his company, 
presumably, to enter into financial guarantees with 
such an improvement as the basis of some contract 
speed requirement. Supposing—and it was not a 
very bad supposition—the increased speed represented 
by the 9 per cent. improvement were not forthcoming 
under service conditions, who would bear the responsi- 
bility and blame for the failure of the guarantee ? He 
would also like more information as to the reason 
why the considerable reduction of the resistance in 
smooth water after fitting the cruiser stern was lost 
in rough water. 

In Part II of their work there was the same reversal 
of smooth water results as soon as conditions more 
closely resembling service conditions were brought 
into effect, Three propeller areas had been tried out. 
In 1936 the area necessary for a propeller of the size 
and type used, working under the rather hard con- 
ditions outlined, was estimated as 87 square feet, 
and he had then stated that the area of 83-3 square 
feet was on the low side. In reading Part II of the 
present paper he might have been prepared to allow 
83-3 square feet, but had strong objections, from the 
cavitation point of view, to the smaller areas of 
55-6 and 27-8 square feet as practical propellers for 
the imposed conditions of power, speed, and revolu- 
tions. Another point upon which practical conditions 
would modify the authors’ 55-6 and 27-8 square 
feet propellers lay in the question of stress. They 
had reduced all widths by one-third and two-thirds 
respectively, and had kept the blade thickness con- 
stant, whereas if the propellers were practical the 
thicknesses should increase inversely as the square 
root of the blade widths. In effect, therefore, the 
reduced area propellers would benefit considerably 
from the lower thickness ratios in the tank tests. 
As might have been anticipated, the rough water 
experiments had shown that the 55-6 square feet 
propeller was easily the best ; but no designer could 
put that forward as a practical solution of the pro- 
pulsion problem. It was with relief therefore that 
he had read the tunnel experiments, showing that the 
only possible propeller that could be considered was 
that having the large area of 83-3 square feet. In his 
opinion, even that area would still not be absolutely 
satisfactory, although the tunnel tests showed no 
cavitation at the working slip ratios. It must not be 
forgotten that the tunnel experiments. were open 
experiments and did not duplicate the varying wake 
and obliquity of flow behind the ship. 

As to Part III, if it were correct that by fitting the 
bracket arm behind the screws instead of immediately 
before them an increase of from 13 to 21 per cent. in 
propulsive efficiency was attained, it represented an 
outstanding achievement. It was suggested that 
that was probably due to a radial redistribution of 
pressure across the lengths of the propeller blades. 
From his own investigation in radial distribution of 
pressures, thrusts, and torques, he could not conceive 
how such an increase of propeller efficiency was 
obtained ; and at Newcastle recently Mr. Gawn had 
shown that in a somewhat similar research no pro- 
pulsive advantage of any importance was obtained, 
whilst any slight gain that there might be could be 
wiped out by the practical difficulties associated with 
fitting the brackets after the propellers. Inasmuch 
as there could not be a great difference between the 
types of model on which the two sets of research work 
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were carried out, the time was ripe for a further 
statement upon such an important difference of 
results. 

The authors’ work constituted a most important 
link between the smooth water tank experiment 
and the actual ship. 

Mr. H. N. Prins, in considering the wider applica- 
tion of the authors’ results than to the particular 
ship with which they had dealt, pointed out that the 
deck line was cut in the cruiser stern model, and the 
cruiser stern was rather full. 

Mr. M. P. Payne said it was rather disconcerting 
that much of the advantage of a cruiser stern dis- 
appeared in the rough water as considered by the 
authors; but presumably that would not be the 
ease in all states of sea. Possibly experiments with 
different propellers would be necessary to survey 
the field, and then the advantage might well reappear. 
It was curious that the wake was greater when pro- 
pellers with narrow blades were fitted, and he asked 
whether any check had been obtained on that result 
from other work. 

As to the advantage gained with shaft brackets 
abaft the propellers as compared with shaft brackets 
before the propellers, in the calm water experiment, 
he inferred from the paper that the comparison was 
between an “A” bracket before the propeller and 
a single bracket arm abaft. He asked for a diagram 
showing the different arrangements of bracket tried. 
In many ships, he said, a single bracket abaft the 
propellers would be inadmissible, from practical 
considerations. The results of experiments at Haslar 
some years ago indicated that for the models used 
there was not sufficient gain, by arranging shaft 
brackets abaft the propeller, to outweigh the practical 
objections. 

The results in the cavitation tunnel confirmed 
speed trial experience by indicating the great import- 
ance of adequate blade area to avoid or minimise 
cavitation losses. It appeared from the paper that 
the pressure coefficient to avoid cavitation was about 
13 lb. per square inch, #.e., 0-83 tons per square foot, 
which was fairly reasonable, but probably slightly 
on the high side for many types of ship. In view of 
the importance of that problem, he asked that the 
speed of advance of the tunnel water and the revolu- 
tions of the propeller should be indicated, together 
with the cavitation number of the tests. 

Inasmuch as the propeller results were presented 
in a form different from that recommended by the 
Tank Superintendent’s Conference, 1935, he suggested 
that for convenience of comparison with other 
information the results be re-plotted in the agreed 
form. Rigorous adherence to the international 
system was of great importance, and failure in that 
respect defeated the purpose of the international 
conferences. 

Dr. E. V. Telfer, commenting on the disappoint- 
ment expressed that, on a ship of the fineness dealt 
with by the authors, the gain that was shown by 
the cruiser stern over the ordinary counter stern 
in smopth water was not maintained in rough water, 
said that the cruiser stern used was much more 
modest than was being fitted to merchant ships, 
and he would like to see an experiment on a full 
merchant ship of the so-called economy type that 
was being built in considerable numbers. It might 
then be found that the cruiser stern shape lost the 
whole of its superiority in rough weather, and that the 
results would be worse than with the ordimary stern. 
If tank results showed an improvement of efficiency 
of 10 per cent., a shipbuilder might submit that the 
shipowner’s coal bill would be decreased by that 
amount. But if, as shown by the paper, there was 
no improvement m heavy weather, it would be 
prudent for the shipbuilder, when discussing with 
an owner model experimental results in tanks, to 
halve the economy indicated by those results. 

With regard to the use of an “A” bracket abaft 
the propeller, the result was certainly startling, 
and he would like to check up some of the facts. 
He asked whether the authors would consider 
presenting the torque and thrust data for their 
experiments in the form of a thrust and torque 
polar. Generally, one could not increase the thrust 
of a propeller without also increasing its torque, 
but their experiments seemed to show an increase 
of thrust and a very marked reduction of torque. 
If it were found to be genuine, it ought to be applied 
in practice. 

Mr. W. Hamilton Martin was pleased to note that 
the narrow-bladed propeller used had a relatively 
big thickness and circular back section. He suggested’ 
it would be of interest to investigate how far the 
narrow-blade propeller could be improved by putting 
in more blades. That would mean less torque 
variation on the shaft, possibly at a slight loss of 
efficiency ; but it might lead further in the develop- 
ment of propellers. 

Mr. C. Wigley, referring to Mr. Marriner’s suggestion 
that the decrease of resistance of a ship in rough 
water might be due to a different distribution of 
energy under those conditions as compared with 
calm water, said that perhaps the explanation was 
simpler than that; it was probably a question of 
resonance. He referred to experiments made by 
Professor Barillon some years ago in the Paris tank, 
in which one model was towed behind another. The 
second model was moving into waves whieh were of 
exactly the same period as those which it was itself 





generating, so that the case was rather artificial ; 
nevertheless, the resistance was diminished by the 
fact that the water was not at rest in front of the 
moving ship. Again, during the last year, Professor 
Havelock had made calculations, published in the 
“* Proceedings ”’ of the Royal Society, on the effect 
of waves on the resistance of a ship. Although in 
those experiments the pitching period of the ship 
was neglected, the results tended to show that the 
resistance might be decreased sometimes, and it 
might be accepted that, if there were a position 
relative to the waves which a ship could assume, 
so that the resistance was less, it would probably 
do so. 

Dr. G. 8. Baker, commenting on the point that a 
vessel at sea, where it had to meet rough weather, 
did not derive all the benefits which were indicated 
by smooth water tests, said that any naval architect 
who expected his ship to derive in rough water the 
same benefits as in smooth water was a rank 
optimist. The resistance of a body in water depended 
on the conditions of the water, and in order to deter- 
mine what would happen in rough water, a test must 
be made under those conditions. But in any case, 
if one could treat a vessel so that it would show a 
9 per cent. gain in smooth water, even though that 
gain was not maintained in rough water, it was 
worth while. 

Experiments comparing the cruiser stern with the 
raised stern on the merchant vessel shape, as suggested 
by Dr. Telfer, would be made when opportunity 
occurred. 

Professor Dr.-Ing. G. Weinblum (Technische 
Hochschule, Berlin), in a written contricution, 
referred to self-propelled experiments, and the great 
increase of the quasi-propulsive coefficient when 
brackets were arranged behind the screws, and said 
the analysis indicated that it was mainly due to the 
higher “‘ rotative efficiency,’ which was in agreement 
with our general knowledge. The vortices, &c., 
caused by a strut forward of the propeller might con- 
siderably lower its efficiency ; to complete the analysis 
it would be useful to test the screw in the open with 
bracket aft, as suggested by van Lammeren for 
rudders. 

Mr. Cutland, in the absence of Dr. Kent, who was 
abroad, replying to Mr. McAlister, said that there was 
a gain in efficiency, due to the cruiser stern, not only 
in smooth water, but also in rough water. But even 
if there were a gain only in smooth water, it was 
worth while, because a ship operated in fairly smooth 
water during about two-thirds of its life. 

Although Mr. McAlister had objected to the theory 
put forward in the paper concerning the re-distribu- 
tion of pressure across the blades, the authors were 
prepared to stand by it. 

Dealing with the criticisms concerning the placing 
of the shaft brackets after the propellers, he said it 
had been done previously in the normal procedure 
at the tank, and in two or three cases considerable 
improvement was effected, although in one case there 
was no improvement. The practical difficulties 
involved in fitting the brackets after the propellers 
was hardly within the authors’ sphere. 

As to the remark by Mr. Prins that the cruiser 
stern was rather full, he said that, with a little fining, 
probably a better efficiency could have been obtained. 

Replying to Mr. Payne’s suggestion that, in rough 
seas of considerable wave lengths, the advan- 
tage that was gained by the cruiser stern in smooth 
water might re-appear, he said it was a fact that for 
almost every model tried the delivered horse-powers 
in the very long waves approached those obtained in 
smooth water. 

As to the criticism that the propeller results were 
not presented in the form approved by the Tank 
Superintendent’s Conference, he pointed out that the 
paper was the third of a series, and the authors did 
not like to use constants different from those used in 
the earlier papers ; further, the symbols used were 
defined at the end of the paper. 

Finally, in regard to Mr. Wigley’s remarks, he said 
the waves used in the test were head-on waves, and 
were not waves caused by the movement of a model 
in the same direction in front of the model under test. 

Dr. Baker said that in model experiments five- 
bladed screws had shown as good an efficiency as four- 
bladed screws, but he would not like to prophesy 
how they would behave in rough weather, until tests 
had been made. 


The last paper taken on Thursday, April 7th, was 
one on “ Further Resistance and Propeller Experi- 
ments with Models of Coasters,” by Dr. F. H. Todd 
and Mr. J. Weedon. It is summarised as follows :— 

MODELS OF COASTERS. 

Following the publication of the earlier papers on coastal 
vessels, suggestions were received from the Shipbuilding 
Employers’ Federation that the tests should be extended to 
cover a larger field. As a result a Coaster Sub-Committee of 
the Tank Advisory Committee was appointed, which drew up a 
scheme for further research work on the subject. Coasters can 
be divided roughly into two classes—those engaged in coal- 
carrying trades around the coast and to neighbouring Con- 
timental ports, and the general cargo-carrying type, which are 
normally broader, shallower, and somewhat faster than the first 
type. A research programme was drawn up and approved by 
the Committee to cover both these types. The present paper 
deals with the first group. The main objects of the research 
were to determine the effects upon the resistance and power for 
propulsion of changes in the block coefficient, the main dimen- 
sions being kept constant, and upon the propulsive efficiency 
of variation in engine revolutions, the latter being obtamed by 





change either of diameter or pitch ratio of the propeller or of 
both. Four models have been tested for resistance, all of the 
same principal dimensions, but of differing fullness. One of 
these has been tested with a large number of propellers to give 
a range of revolutions covering modern practice, from steam 
reciprocating to high-speed Diesel engines. This same hull 
has been tried with a variety of cruiser sterns, the design of the 
after-end being adapted to the changes in the diameter of the 
screw. 
Discussion. 

Mr. H. G. Williams said that the special value of the 
investigations described in the paper was that they 
related to a type of hull characterised by so low a 
ratio of length to cube root of the displacement that 
it did not come within the scope of the great system- 
atic series of experiments by other investigators in 
tow rope resistance. Apart from the point of view of 
the practical information which they presented to 
designers, such papers based on tank experiment 
results might be considered also from the point of 
view of their contribution to the body of exact 
quantitative information available for the study of 
the hydro-dynamics of ship propulsion. It was 
worth consideration by experimenters generally 
whether they would not serve the interests of their 
science better by giving, in the non-dimensional 
form agreed upon, the actual results of their model 
experiments, and treating scale correction separately 
in a more general form than that involved in the pre- 
sentation of their results as true for a ship of some 
arbitrarily selected length. 

Mr. F. McAlister suggested that the time was 
opportune for a further series of rough water experi- 
ments on the particular models used by the authors, 
in order to ascertain whether the gain due to the 
cruiser stern was not lost in conditions as near to 
those met with in service as model experiments 
could reproduce. Years ago the typical collier was 
steam driven, having a raised stern, and the argument 
against fast-running engines was that their propeller 
efficiency was low. As oil engines were introduced 
their initial disadvantage of high revolutions coupled 
with low propeller efficiency had to be overcome by 
the resourcefulness of the naval architect. The 
authors of the paper had carried out their work so 
well, however, that for all practical purposes there 
was now no difference between the well-designed fast- 
running cruiser-stern ship, and the slow-running 
raised-stern ship. It appeared, therefore, that our 
engine builders could push ahead with small, and 
therefore cheap, fast-running steam engines for 
colliers and coasters. An oil-engined collier was a bad 
advertisement. 

With regard to the blade areas of the authors’ 
model propellers, he agreed that their arithmetic was 
beyond reproach in deducing that 10 per cent. increase 
in area gave a reduction of 2 per cent. in efficiency ; 
and practically all experimental data on model pro- 
pellers confirmed that statement. However, he was 
unperturbed by it, because in practice he had several 
times increased propeller areas by as much as 50 per 
cent., which, according to the authors’ deduction, 
should penalise his design by 10 per cent.; but, far 
from being penalised, large improvements had been 
obtained, and in propellers far below the so-called 
cavitation range. The whole question of the neeessary 
area for various weather conditions lay very much 
deeper than a comparative calculation from experi- 
mental data. 

Mr. G. S. Baker, referring to Mr. Williams’ sugges- 
tion that the experimenters should give their actual 
data, suggested that if one of the reports from the 
tank were received by naval architects in that form 
his name would be mud. He was quite willing to do 
it, but he was quite sure that the average naval 
architect wished to have the results in the form in 
which they were in fact given. “Dealing with Mr. 
McAlister’s comment that the cruiser stern was intro- 
duced to mercantile bodies after the engineer had 
developed the high-speed light engine, he pointed out 
that it was introduced to the mercantile body about 
1912, long before the high-speed engine was thought of. 

Dr. Todd, replying to Mr. Williams’ comments on 
the system of presentation of the experimental 
results, said that they must be made intelligible, not 
only to those accustomed to dealing with that kind of 
work, but also to those in the profession who had to 
deal with it perhaps for the first time. Inasmuch as 
there were so many variables in the problem, it was 
necessary to give a comparison on the basis of some 
hypothetical ship; those who were accustomed to 
dealing with experimental results could apply them 
to any particular set of proportions with which they 
happened to be dealing. As to the limitations of the 
figures, it must be remembered that when model 
results were given in the paper as applying to a 200ft. 
ship, the purpose was to show rather the differenees 
than the absolute values. Whatever method of pre- 
sentation was used, or whatever the limitations, the 
differences shown would not suffer materially 
whether Froude’s skin friction coefficient or some other 
type of extrapolation was used. As to giving the 
actual results he said that the work dealt with in the 
paper had extended over four years, and if the model 
curves were given for every one of the conditions 
considered the paper would have been very bulky. 

Dealing with the suggestions of Mr. McAlister for 
further tests, he said that the programme of tests 
was drawn up by the Coaster Sub-Committee. The 
N/V of 30 was fixed originally by the Committee as a . 
reasonable maximum for the type of ship dealt with. 

(To be continued.) 
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Drainage of Florida’s Everglades. 
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HE Everglades of Florida—see map, Fig. 1—was 
for generations looked upon as a virtually 
impenetrable marshy waste of no probable economic 
value to the State. During the years of military 
operations against the Seminole Indians, nearly a 
century ago, the United States forces entered and 
crossed some parts of the Everglades in pursuit of 
the enemy, and the net result of the trails so blazed 
under great difficulties was the confirming of the 
belief that the area was substantially an age-old 
morass and the natural abiding place of many kinds 
of aquatic birds, alligators, venomous snakes, panthers 
and other sorts of wild creatures. The development 
of the southern half of the peninsula, until recent 
years, was almost wholly limited to the coastal area 
with penetration inland seldom exceeding 5 miles. 
Indeed, no line of accurate levels ever had been run 
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FiG. 1—THE EVERGLADES OF FLORIDA 


east and west across the main expanse of the Ever- 
glades prior to 1907-08. At that date, under the 
direction of the U.S. Department of Agriculture, a 
survey was undertaken for the purpose of ascertain- 
ing the true character and extent of the Everglades, 
the nature of the soil, and the possible adaptation of 
the region to agricultural uses. The report made 
at the time contains this illuminating passage : 
“Although there were narrow escapes from the 
numerous snakes and some alligators were encoun- 
tered, and uncontrolled fires often became very 
threatening, still none of the party was seriously 
injured or ill. During the fifty-two days occupied 
in running this, the first line of accurate levels through 
the heart of the Everglades from the Gulf to the 
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has a vertical thickness of from 2ft. to 4ft. at the 
southernmost limits of the Everglades, and is said to 
be as much as 15ft. and more deep in the vicinity of 
Lake Okeechobee. With the exceptions of the 
** hammocks ”’ or island-like low formations, generally 
near the borders, the Everglades is otherwise a seem- 
ingly limitless verdant plain, with a slope southward 
towards tide-water contact at a rate of less than 4in. 
to the mile. The dominating vegetation of this area 
is saw-grass, which thrives on the muck and grows 
to a height of 8ft. or l0ft., risimg out of the water, 
which, in the dry season, may range in depth from 
2ft. to 3ft. The saw-grass expanses would be well- 
nigh impenetrable, except for occasional meandering 
shallow waterways that are nearly currentless—thus 
indicating the slowness with which retiring flood waters 
make their way south towards the sea. Because the 
muck, where reclaimed in small areas around the 
edges of the Everglades, proved extremely fertile, 





pose, but southern Florida is a region of varying 
rainfall, annual precipitation being between a mini- 
mum of 40in. and a maximum of 67in. Usually, the 
heaviest period of rainfall covers sixty days, and 
during that interval the larger percentage of the 
annual precipitation occurs. Topographical condi- 
tions have made control of the run-off both difficult 
and costly. 

As the map shows, Lake Okeechobee is located 
between the upper limits of the Everglades and the 
southern outlet of a watershed immediately north, 
which has an expanse of 4200 square miles. Well- 
nigh all of the run-off of that watershed is poured 
into the lake, which has a superficial area of 725 square 
miles, an average diameter of approximately 31 miles, 
and is generally shallow. The maximum depth is 
15ft., when the lake is at the prescribed normal 
level, and the bottom at that depth is at sea level. 
The lake basin is capable of holding a very large 
volume of water within a vertical added range of 
3ft., this being the variation fixed by the U.S. Corps 
of Engineers for the control of flood waters. Prior 
to 1921 Lake Okeechobee naturally spilled its excess 
water over its lower southern rim, direvtly on to the 
outlying lands. It was that water, in addition to the 
rain falling directly on the Everglades, that caused 




















FIG. 2—CONSTRUCTION OF LEVEE AND NAVIGATION CANAL ON LAKE OKEECHOBEE 


as have the hammock lands, which Nature drained 
and exposed to the sunshine, the area aroused interest 
in its reclamation long before any planned efforts in 
that direction were crystallised. 

The State made no formulated attack upon it 
prior to 1907, when the Everglades Drainage District 
was created by legislative enactment. That district 
embraces an area of about 2,300,000 acres of land 
susceptible of reclamation. The work of draining 
the inundated or recurrently flooded areas was 
undertaken by the digging of a number of main 
drainage canals extending to the south and east 
from Lake Okeechobee to outlets tributary to the 
Atlantic Ocean. Those canals ranged in length from 
41 miles to 79 miles, and were dug a maximum of 
12ft. in depth and 70ft. in width. The intention was 
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that they should serve to drain the areas they traversed 
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FIG. 3—TYPICAL SECTION THROUGH LEVEE AND NAVIGATION 


Atlantic, the greatest loyalty, perseverance, and 
endurance were shown by every member of the party, 
and much valuable data of an engineering nature was 
secured.” 

The Everglades covers an area of about 4000 square 
miles, and embraces more than half of the region 
lying south of Lake Okeechobee. The area is de- 
limited both on the east and the west by ridges of 
limestone, that run generally north and south, and 
it consists of a shallow limestone basin, which is 
open to the sea at its southern contour and con- 
tiguous to Lake Okeechobee on the north. Within 
this basin there is an alluvial deposit, composed mostly 
of vegetal matter in different stages of decomposition, 
which has accumulated in the course of an untold 
period of time. That muck, as it is commonly termed, 





and also provide relief channels for fiood waters 
entering Lake Okeechobee. But they have never 
functioned effectively as relief channels because the 
slope seaward is too slight to carry the water away 
before it overflows on to the neighbouring lands. 
Silt and aquatic vegetation have accumulated. Such 
was the situation in 1921 when further work was 
decided upon. It was decided to dig a fifth canal 
between Lake Okeechobee and the Atlantic, a canal 
deep and broad, and having a comparatively short 
run to a sea outlet. The St. Lucie Canal, for so the 
fifth channel is named, has a length of substantially 
24 miles between the locks at its two ends, and the 
canal discharges into the St. Lucie River, which, in 
its turn, empties into an arm of the Atlantic. Under 
favourable conditions, the cana] has served its pur- 
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the latter area to be periodically inundated to a very 
large extent for long periods. 

In 1921, simultaneously with the digging of the 
St. Lucie Canal, the Everglades Drainage District 
started to close the gap in the southern rim of the 
lake by building successively miles of dykes, with a 
crest elevation of from 7ft. to 13ft. above a 15ft. 
level of the lake. Those levees were constructed of 
material dredged adjacent to the levees, and unstable 
muck as well as other materials went into their 
upbuilding. Their object was to raise the southern 
rim of the lake to fill the low stretch. The levees 
were counted upon to prevent overflow on to the 
Everglades and temporarily to keep flood waters in 
bounds while the St. Lucie Canal was affording a 
direct and regulated outlet to the sea. They were 
not reared as defences against the effects of storms. 
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Their inadequacy for such a service was made evident 
in September of 1926, when, with the lake high by 
reason of heavy rains, a hurricane swept across the 
lake from east to west, and the waves breached the 
levees, so that the released water poured down upon 
the outlying town of Moorehaven, and again, two 
years later, when a similar hurricane caused the tops 
of the levees to be washed away to depths of from 
2ft. to 3ft., and in some places those barriers were 
breached. The general Government then provided 
funds in accordance with an Act of Congress approved 
in 1930, supplemented by grants under the more 
recent programme of unemployment relief. The 
various operations, now concluded, have involved 
outlays aggregating nearly 18 million dollars. 
To-day, the rim of Lake Okeechobee, from the 
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entrance of the St. Lucie Canal around the southern 
half of the lake’s perimeter and up to Fisheating 
Creek, on the west shore, is safeguarded against the 
attack of storm waves by a line of levees—Fig. 2 and 3 
--about 68 miles in length, while the northernmost 
section of the shore is protected by a succession of 
levees approximately 21 miles in length. The trans- 
verse sections of all the new levees are considerably 


greater in area than the levees they supplant, and [ 


the crest line is at elevation 34ft., providing a free- 
board of 4}ft. above the highest waves recorded 
during the unusually violent hurricanes already 
mentioned. Furthermore, no muck has entered into 
the dredged materials employed in rearing the 
levees, which are variously formed of sand, marl, 





entirety by hydraulic dredges, baffle boards were 
used to confine the successive lifts of the material 
until they were drained and became stable, after 
which the stepped surfaces were dressed to the pre- 
scribed slopes by drag-lines. The contractors resorted 
to straight dredging, hydraulic dredging, or combina- 
tions of the two methods depending upon local con- 
ditions and the equipment at their disposal. 

The rock encountered in excavating either the 
navigational channel to the prescribed depth or in 
obtaining the necessary material for the levee was a 
generally soft limestone. In many instances, the 
contractors found it desirable to drill and to blast 
the rock in advance of dredging; but the Govern- 
ment force, which did some of the work, found that 
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FIG. 4—DRAINAGE CANAL 


shell, and rock excavated from the lake shore or 
bottom contiguous to each section of levee. The 
borrow pits on the lake side of the levee from which 
the materials for the levees have been obtained have 
been so dredged as to produce a paralleling waterway 
or navigation channel having a minimum depth of 
6ft. and a surface width of 80ft. This channel, now 
available, parallels the southern half of the lake shore, 
starting at Port Mayaca, on the east side of the lake, 
at the entrance to the St. Lucie Canal. All wasted 
material, which was dredged but not used for the 
levees, was deposited along the exposed flank of the 
canal to protect it from the unchecked sweep of the 
lake when disturbed by ordinary winds. The new 
navigation channel affords therefore a more sheltered 











culverts—Fig. 4—through which water may drain 
into or out of the lake where the adjacent areas 
demand relief of excess water at times or may be in 
need of water during the so-called dry season. The 
drainage culverts are reinforced concrete structures 
housing one or more metal barrels, 10ft. in diameter. 
Each barrel is provided with a heavy flap valve of the 
California type. Each valve weighs 7000 Ib., is 
of cast iron, and is so hung that the valve is auto- 
matically opened to release water into the lake when 
the hydrostatic head on the land side of the valve is 
less than 1-25in. The metal barrels are formed of 
corrugated plates of copper-molybdenum iron. The 
individual plates are 10ft. long, 4ft. 6in. wide, and 
gin. in thickness, curved to the necessary radius 











FIG. U—-HURRICANE GATE TO DRAINAGE CANAL 


hard subsoil and rock could be dealt with success- 
fully by hydraulic machines suitably provided with a 
rugged cutter ladder, a powerful cutter engine, a 
toothed rock cutter, and adequate pumping capacity. 
So prepared, sand, shell, marl, and rock were broken 
up without preliminary blasting, and then lifted and 
pumped to the points of deposit without difficulty. 
Wherever the levees were reared upon a stratum of 
muck, the work of upbuilding was continued until 
the superposed weight of the levee ceased to cause 
further compression of the layer of muck. In places 
the resulting subsidence amounted to as much as 
35 per cent. of the original vertical thickness of the 
troublesome stratum. Again, where levees rest upon 
muck, a fire trench, as deep as the muck, was exca- 

















FIG. 6—-HURRICANE GATES AND LOCK AT MOOREHAVEN 


passage for light-draught craft than the older estab- 
lished routes across the open areas of the lake. 

In dredging and placing the material for the various 
levee prisms, the design of which is shown in Fig. 3, 
the operations were not uniform in means and 
methods. The work was done with clam-shell, dipper, 
and drag-line buckets, according to the equipment 
available to the different contractors, but the suction 
dredge generally proved best suited for both excavat- 
ing and placing the material. The common practice 
was to clear away the muck, forming the upper 
stratum, by suction dredge in advance of digging 
with clam-shell, dipper, or drag-line bucket. When 
the excavating and placing was performed as a con- 
tinuous operation by means of a suction dredge, the 
muck and the other materials were excavated simul- 
taneously, but, during placing, the muck was, because 
of its lightness, carried away by the waste water. 
Thus a single operation served both purposes, and 
saved much time. Where the work was done in its 





vated on the land side of the levee and a cut-off or 
seepage trench was excavated through the muck 
and toward the lake toe of the levee, both trenches 
being filled with the material used in constructing 
the levee. Muck lands when drained and dry are 
apt to burn stubbornly when afire, and the fire trench 
was counted upon to function as a fire wall to check 
the spread of damage beneath the levee. The seepage 
trench, of course, is relied upon to arrest lake water 
that might otherwise work its way through the 
spongy muck and lead to the undermining of the 
levee. The lake-side toe of the levees is faced with a 
3ft. course of riprap extending up to elevation 18- 5ft.; 
that is, 3-5ft. above the normal level of the lake at 
elevation 15. The slopes of the levees have been 
sodded. The construction of the levees has entailed 
the placing of approximately 20 million cubic yards of 
material. 

At fifteen points in the great southern levee and 
at three points in the northern levee there are drainage 





and assembled in the field with bolts, nuts, and 
washers. The plates and their fittings were previously 
galvanised and then dipped in a hot bituminous bath. 
While these culverts are intended for two-way service, 
their principal function will be to admit water to the 
lake from the outlying lands that slope in that 
direction. 

Hurricane gates—Figs. 5 and 6—are situated at 
the entrances to the various canals and waterways, 
and are designed to act as bulwarks against storm 
waves. Normally they will be opened or closed as 
occasion requires, either to admit water to the lake 
from outlying lands or to discharge water into the 
canals, primarily for irrigation purposes. The gates 
at Taylor Creek, for example, are of the 60 deg. 
sector type, 32ft. high, rotating on vertical axes and 
housed within fan shaped recesses, and they lave 
a 50ft. clear passage when they are opened. They are 
operated by electric motors. All locks and gates 
around the lake are linked with a central control 
station by radio telephone. 

As far back as 1884 two small canals were dug 
from the south-western side of Lake Okeechobee to 
Lake Hicpochee, about 4 miles distant, and then the 
source of the Caloosahatchee River. The object was 
thus to lower Lake Okeechobee during heavy rains 
and to help in the draining of recurrently flooded 
lands lying close to the lake in that neighbourhood. 
The result was not satisfactory, because the released 
waters crowded the tortuous and shallow channel of 
the river and overflowed the adjacent low lands and 
kept them under water for protracted periods. The 
work that has lately been brought to a conclusion has 
consisted of improving both the St. Lucie Canal, 
the Caloosahatchee Canal, and the main channel of 
the river. For 60 odd miles the channel of the 
Caloosahatchee has been deepened, broadened, and 
straightened, so that an easy passage is now available 
for the escape seaward of 2500 second-feet of water. 
Improved navigation locks at Moorehaven and La 
Belle, on the Caloosahatchee, have chambers affording 
an available width of 50ft. and a useful length of 
250ft. The depth of water over the cill is 10ft. 

The St. Lucie Canal now has up-to-date locks at 
its two ends, and associated with each lock there is 
a spillway of ample capacity to permit the escape 
from the lake of the maximum desired volume of 
water, that is, 5000 second-feet. Thus, when Lake 
Okeechobee is reaching elevation 17ft. at flood stage. 
the St. Lucie Canal and the Caloosahatchee Canal 
will together afford outlets for a total of 7500 second- 
feet of water, an amount which the Army engineers 
estimate will make it possible to keep the lake from 
rising higher than elevation 18ft., even when the 
watershed is receiving a rainfall equal to the greatest 
yet recorded. 

Since its original availability in 1924, the St. Lucie 
Canal has operated both as a flood-control relief valve 
for Lake Okeechobee and as a means of escape for 
the run-off of rain falling directly on the lands lying 
on each side of the canal. The movements of this 
water have at times been forcible and responsible 
for carrying much silt into the canal, incidentally 
shoaling that waterway and seriously eroding its 
banks. To end these troubles, while still permitting 
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the lands to purge themselves, there have been built 
along the opposing banks of the canal sixteen rein- 
forced concrete spillways. Those spillways were 
developed after much experimenting in the hydraulic 
laboratory at the U.S. Waterways Experiment 
Station, Vicksburg, Mississippi. Each spillway at 
the toe of the apron is so modelled as to form a longi- 
tudinal trough which acts both as a stilling basin 
and as an agency in inducing a hydraulic jump of the 
descending water. The net effect, as proved in 
practice, is a marked reduction in the velocity, and 
therefore the erosive action of the overflowing water. 
The spillway is also designed to lessen the discharge 
of silt into the canal. 

The St. Lucie Canal, Lake Okeechobee, and the 
Caloosahatchee River now provide a continuous 
cross-State inland water route, 155 miles in length 
between the two coasts of the peninsula, and the 
depths available are sufficient to accommodate large 
pleasure craft and good-sized barges and kindred 
commercial vessels. The coastwise run between 
corresponding points on the Atlantic and the Gulf, 
around the southern tip of Florida, is more than 
300 miles longer than the new cross-State route, and 
the latter, of course, is a good deal safer. 

It will be understood that the main drainage canals 
are connected by lateral canals and a network of 
lesser ditches that transmit the superabundant water 
seaward, and the conditions peculiar to the Ever- 
glades have brought into being special sub-surface 
provisions, both for draining and for irrigating the 
lands. All the vegetal matter of the muck soil is 
not completely decomposed, and the formation is 
therefore decidedly porous or spongy. To prevent 
the soil from becoming too dry at times of light or 
only occasional rainfall, the ground water level has 
to be maintained within not less than 3ft. of the 
surface. This is essential to the growing crops and 
also to lessen the hazard of the soil taking fire. In 
dry weather Lake Okeechobee then becomes a source 
of water for irrigation and for the prompt quenching 
of ground fires. Also, but infrequently, areas are 
thus temporarily flooded sufficiently to protect 
growing crops from frost, the lake water being 
warm. 

The soil of the Everglades is naturally of two types, 
although both are primarily of vegetal origin. The 
“hammock ”’ lands, which have long been usually 
above water, and therefore pretty thoroughly aerated, 
immediately respond to cultivation and produce 
abundant and varied crops. The muck lands, 
recently drained, for years presented a problem in 
fitting them for agriculture, and required a number of 
seasons of working before they would yield a profitable 
crop of any kind. Research, however, disclosed that 
the muck soil, directly after drainage, could be made 
to yield abundantly by treating it with copper 
sulphate. As little as 30 lb. of copper sulphate per 
acre will make saw-grass muck capable of growing 
splendid crops within a year after reclamation. 
Treatments with manganese, zinc, and antimony have 
been found also beneficial, but copper sulphate has 
so far proved the most effective corrective agency. 

Conditions in the reclaimed areas and in the sub- 
tropical climate of the Everglades are favourable to 
the growing of many kinds of vegetables, forage crops, 
rice, sugar, citrus fruits, and various sorts of tropical 
fruits that have in the past originated outside the 
United States, but for which there is a steadily 
increasing demand in the States. The Everglades 
is the only section in the country where sugar cane 
can be grown to maturity, and thousands of acres of 
the reclaimed land are now utilised for that purpose. 
Probably nowhere else is this particular branch of 
agriculture so highly mechanised in all phases of the 
field work and in moving the harvested cane to the 
mills. 

It is believed that the engineering work that has 
been done by the Government around and tributary 
to Lake Okeechobee will make it possible steadily 
to reclaim wider and wider expanses of the Everglades 
so that they can be put under cultivation. 








New Vaults, Bank of France. 


- THe new vaults of the Bank of France, now com- 
pleted, constitute an interesting engineering enterprise. 
They comprise four parts, a public room with separate 
smail vaults rented to the public, an office, the gold 
vaults, and the machine rooms. The three first-named 
parts occupy a chamber measuring 334ft. 6in. by 354ft. 3in. 
The machine rooms are situated in separate chambers 
on the same level, placed a little to the west of the main 
chamber. 

Work was begun on the vaults in 1925 before the 
buildings standing on the ground above had been pulled 
down, which were demolished as the work on the vaults 
proceeded. The ground above the vaults has a street 
level of about 118ft. above sea level. Borings gave filled 
earth to 101ft., sand and gravel to 78ft., marl to 72ft., 
and limestone to 21ft. Water was struck at about 78ft., 
although in the rainy season the water level may rise to 
98ft. above sea level. In order to ensure that the vaults 
should be absolutely safe in case of bombardment or 
riots, the top of the concrete structure containing them 
is placed at 55ft. and the bottom at 32ft. They are there- 
fore situated in the centre of the limestone bed and 
under water. The limestone bed was tested and was 


found to form a solid block, without cracks or fissures, 
about 3 miles long by 2} miles wide 


It was specified 





that the work was to be carried out in such a way that no 
new loads should be imposed on this block, the concrete 
of the vaults being put in place as the limestone was 
excavated so that the loads on the block should be 
identical before and after completion of the vaults. 

A layer of reinforced concrete from about 6in. to 10in. 
thick was tied to the rock by numerous bonds, and placed 
before the construction of the vaults proper was begun. 
This concrete serves on the one hand to reduce seepage and 
on the other to give a smooth surface on which to construct 5 
the vault walls, floor, and ceiling. The vaults are supported 
on concrete pillars spaced 11ft. 7in. between centres in 
either direction. These pillars rest on and support a 
series of arches with a horizontal extrados and curved 
intrados. Over the internal faces of these arches a water- 
proof coating of Callendrite was placed and inside the 
arches a second set of arches was placed, separated from the 
first only by the waterproofing. Finally, a floor and a 
ceiling were cast, allowing space above the ceiling and 
below the floor for the accommodation of air ducts, water 
pipes, electric conduits, &c. 

All the concrete work is carried out with a mixture 
consisting of 62} Ib. of cement to 1 cubic foot of sand and 
2 cubic feet of gravel. The support points, 29}in. in 
diameter, are calculated to support a load of 416 tons 
each. These loads are transmitted to the support points 
by the outer vaults, which are 15jin. thick at the key and 
29}in. thick at the sides. These loads, together with 
that of the water pressure, are transmitted to the pillars 
by the inner vaults, which are 11]}in. thick at the key 
and 17jin. at the sides. This system of double vaults 
above and below the pillars renders, it is claimed, any 
attempt at breaking into the vaults from a tunnel run 
below them. practically impossible. For the same reason 
of protection against breaking in, the wells which connect 
the vaults with the outside are built with walls varying 





GALLERIES DURING CONSTRUCTION 


in thickness between 6ft. 6in. and 13ft. These wells 
serve both for access and for ventilation. 

Work was carried out by using the four wells, situated 
at the corners of the work, as starting points for the 
excavation. After the wells had been sunk galleries were 
run between them, serving both as the working galleries 
for the excavation and for the construction of the outside 
walls of the vaults. In this way the most important source 
of seepage was blocked at the beginning of the work. 
Working from the main galleries a series of secondary 
galleries was then excavated. The rock was thereafter 
removed on a front of about 9ft. along the sides of the 
galleries. This work was carried out with the aid of pneu- 
matie drills. As the rock was removed the floor and 
the ceiling coatings of concrete were cast so as to provide 
waterproofing in these parts. On the floor coating the 
main beams on which the pillars rest were then cast, and 
on them the pillars were constructed. At this point of the 
work while the pillars were being cast a temporary flooring 
was installed halfway up the pillars so that work could 
proceed on the bottom and top of the excavation 
simultaneously. 

The top beams were next cast along the heads of the 
pillars, and the beams joined by the construction of the 
arches between the pillars. Great care was taken to 
ensure that the filling of the upper arches should leave 
no air pockets, but should be such that the extrados 
of the arches bore firmly on the concrete lining of the 
excavation. Once these arches had set the waterproofing 
‘“* Callendrite ” was applied and the second set of arches 
cast. The main work was completed by the construction 
of the floor and ceiling and the enclosure of the pillars 
in a facing. Work was carried out twenty-four hours a 
day with men working in three shifts, about 800 men 
being employed at a time. 

The vaults are so arranged that all the personnel of 
the Bank could, if necessary, live in them for several 
months without having to leave them. They are provided 
with an independent air-conditioning system, lighting, 
water, heating, and even with kitchens for the preparation 
of meals if need be. An interesting point is the manner 
in which the entrance is protected. Entry into the vaults 
is made by way of a concrete casemate. The door to 
this casemate is of steel 20in. thick and gives access to a 
revolving turret. This turret consists of a cylindricel 
block, 8ft. 4in. in diameter, through which a passage 44in. 
wide is cut. The block revolves in such a way that when 
the door is open the passage through the block presents 
itself at the door, but when the door is closed the cylinder 





revolves so that the passage is at 90 deg. from its original 
position. The continuation of the passage through the 


cylinder is further blocked by a heavy block, running 
on a track, and fitting into the end of the entry. 

The work on the vaults was done to the designs of 
Monsieur Defrasse, architect, in collaboration with 
Monsieur Ansaloni, and was carried out by Messieurs 
Sainrapt and Brice, of Paris. On page 448 we reproduce 
four views showing the construction of the vaults and the 
finished appearance of the office section. 








Works Management. 


A Summer School for Works Management Teachers 
is to be held between Monday, July 18th, and Friday, 
July 22nd, inclusive, at South-East London Technical 
Institute, Lewisham High-road, 8.E.4. The aim of the 
School is to give to all teachers concerned an opportunity 
of keeping in touch with modern problems in works 
management and to show how the technical schools 
can co-operate w.th industry. 

The South-East London Technical Institute has estab- 
lished courses in all branches of works management, 
and, in view of the increasing importance of the subject, 
it is hoped that the Summer School wil provide a common 
ground for teachers and industrialists to meet and explore 
the possib.lities of a close co-operation in what is a new 
field. The School will be opened by E. 8. Byng, v.ce- 
chairman of the Standard Telephones and Cables 
Company, Ltd., Vice-President of the Institute of Indus- 
trial Administration, and Chairman of the Joint Council 
of the Board of Education and the Institution of Electrical 
Engineers for National Certificates. 


GENERAL ARRANGEMENTS. 


The Director of the Course is Mr. J. H. Currie, M.A., 
B.Se., M.I. Mech. E., Inspector of Technical Educat.on, 
London County Council, and the Assistant D.rector, Mr. 
G. A. Robinson, B.Sc., M.I. Mech. E., M.I. Struct. E., 
Principal, South-East London Technical Institute, 
Lewisham High-road, S.E.4. 

The programme includes the following lectures and 
visits :— 

Dr. Chapman, ‘Engineering Works Management 
Instruction in Technical Colleges.” 

Major Urwick, ‘“‘The Importance of Structure in 
Organisation.” 

Professor Kapp, “‘ Teaching of Economics to Engineer- 
ing Students with special reference to National Engineer- 
ing Certificate Endorsements.” 

Dr. Fenelon, “‘ The Human Factor in the Works and 
in Industrial Relations ’’ (lecture to be given at Southgate). 

Dr. Bowie, ‘* Liaison between Industry and Educativn.” 

Mr. Robinson, ‘‘ Engineering Works Management 
Education in the U.S.A.” 

Dr. Northcott, ‘‘ The Work of the Professional Standards 
and Examinations Committee, Confederation of Manaze- 
ment Associations.” 

Mr. Burnham, “‘ From Works Management Education 
to Works Management.” 

Mr. Rose, “ Higher Control for the Small Concern.” 

Mr. Young, ‘ Training in Foremanship.” 

Visits —No. 1, Management Library ; No. 2, Standard 
Telephones and Cables, Ltd., Southgate; No. 3, A.E.C. 
Works, Southall. 


ADMISSION TO THE COURSE. 


The Course is open to teachers and others connected 
with management courses in technical schools. Applica- 
tion for admission should be made in the first instance 
to the Education Officer (H.4), the County Hall, West- 
minster Bridge, S.E.1, for a form of application for 
admission. Fees will not be charged to teachers employed 
in the administrative counties of London, Surrey, Kent, 
Middlesex, Essex, Buckinghamshire, Hertfordshire, Bed- 
fordshire, and in the county boroughs of Croydon, South- 
end, East Ham, and West Ham. 

A fee of one guinea will be charged to other teachers 
and to accepted applicants from industry. 








Tue Late Cox. A. W. CoapBuRN.—We regret to learn 
of the death of Colonel A. W. Chadburn, V.D., J.P., 
chairman for over forty-four years of the Standard Piston 
Ring and Engineering Company, Ltd., Sheffield. During 
that time, amongst his many other duties, he was personally 
associated with all the advances made and improvemants 
in the design of piston rings from the plain Ramsbottom 
ring to the precision article of to-day. Colonel Chadburn 
was a well-known volunteer, having been gazetted to the 
West Yorkshire Royal Engineers Volunteers in 1885. 


L.N.E.R. Exectrirication ScHEeMes.—It is reported 
that good progress is being made with the London and 
North-Eastern Railway Company’s electrification schemes 
between Manchester and Sheffield and in the London 
suburban area between Liverpool-street and Shenfield. 
Contracts valued at £1,800,000 have been placed with 
British Insulated Cables, Ltd., for the overhead line equip- 
ment and cable required in connection with these two 
schemes, and with the Metropolitan- Vickers Company for 
the motive units for seventy electric locomotives, the 
frames, superstructure, and wheels of which are being 
constructed in the L.N.E.R. shops at Doncaster. To 
expedite the erection of this overhead equipment the 
L.N.E.R. has placed contracts with Grafton Cranes, Ltd., 
for eight special cranes, which will erect the supports for 
the overhead equipment both in the London area and 
between Manchester and Sheffield. These cranes are 
specially designed to place in position the upright supports 
for the overhead cables, and their use will greatly accelerate 
the work of installing this equipment, The cranes will 
be self-propelling and are so designed that they can work 
on one set of rails without fouling the adjacent track. 
For the Manchester-Sheffield electrification three 2}-ton 
and two 10-ton cranes are being purchased, and for the 
electrification from Liverpool-street to Shenfield two 
2}-ton and one 10-ton erectors are being acquired. It is 
hoped that the work of electrification will be completed 
in about 24 years. 
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Rail and Road. 





MAIDENHEAD By-pass Roap.—The Ministry of Trans- 
port has agreed to work beginning as soon as possible on 
the new £600,000 by-pass road to relieve traffic congestion 
at Maidenhead. 

Rartway AccIDENTS In Canapba.—During 1937 the 
Dominion Railway Board investigated 2138 accidents, 
involving 2689 casualties, of which 340 were fatal. There 
were forty-nine major accidents and 286 level crossing 
accidents, in which 114 people were killed and 411 injured. 


Sourn Arrican Ramway Accripent.—On Saturday, 
April 16th, when a mail train bound for Cape Town from 
Johannesburg was passing through a station between 
Krugersdorp and Potchefstrom it fouled the points. The 
locomotive was derailed and turned completely over and 
the first two carriages were badly damaged. The driver, 
fireman, and two passengers were killed and eleven people 
injured. 

Roap SaFetTy PRoPAGANDA.—At a sitting of the House 
of Lords Select Committee on the Prevention of Road 
Accidents, Mr. C. W. Evans, of the Royal Automobile 
Club, proposed a propaganda campaign of road safety, 
costing £100,000 a year, over a period of five years. Pro- 
fessor R. G. H. Clements, who also gave evidence, said 
that the roads of this country were the most heavily 
trafficked in the world. It was calculated that there were 
15-5 vehicles for every mile of road, and in the Class 2 
road census taken in 1936 the aggregate number of pedal 
cyclists enumerated at 3679 comparable points was 
10,123,505, as compared with 5,342,785 in 1929. 


LONDON-FIsHGUARD TrunK Roap.—The road from 
Gloucester to Chepstow forming part of the London- 
Fishguard trunk road is to be widened at Woolaston, 
Gloucestershire, for a distance of 3100 yards from Swan 
Inn to Ashwell Lodge, Clap-y-ates. The existing road 
varies from 20ft. to 30ft. in width, and over a considerable 
part of its length is not provided with footways or an 
adequate verge. It is now proposed to widen the road to 
an average width of 80ft. with a footway. A second 
carriageway will be provided at a later date. The scheme, 
which is estimated to cost £24,871, will, it is expected, 
be completed in two years. The acquisition of the land 
required for the scheme is now proceeding. 

AMERICAN Rartway Frinances.—A report on the posi- 
tion of the railways in the United States, prepared by 
three members of the Interstate Commerce Commission, 
was recently sent to Congress with a message from Presi- 
dent Roosevelt. The President’s message said that some 
immediate legislation was necessary to prevent serious 
financial and operating difficulties. Amongst the sugges- 
tions of the Commission were the following :—An advancé 
of about 300 million dollars from Government funds for 
the purchase of equipment ; Government traffic to pay 
the full rate by ‘elumnating land grant reductions; the 
reorganisation of procedure under the Bankruptcy Act, 
with the possible establishment of a single court in charge 
of railway reorganisations. 

New Swine Bripce at Lowestorr.—The narrow 
wooden bridge over Mutford Lock near Lowestoft is to be 
replaced by a new steel swing bridge and reinforced con- 
crete viaduct. The cost of the scheme is estimated at 
£43,000, and part of this amount is being paid by a grant 
from the Road Fund. Mutford Lock connects Oulton 
Broad with Lake Lothing and the bridge, which is opened 
at frequent intervals for the passage of sea-going barges, 
carries the Oulton-Blundeston Road, one of the main 
highways from Suffolk to Great Yarmouth, which also 
serves as a by-pass to the more congested parts of 
Lowestoft. The new swing bridge and viaduct will be 
33ft. wide and it is planned to accommodate a 20ft. 
carriageway and two footpaths. 

RaILway PasSENGER Inguries.—The Minister of 
Transport has announced to the House-of Commons that 
the four main line railway companies had informed him 
that they would not in future seek to exempt themselves 
by special contract from their liability at common law in 
respect of injury, fatal or otherwise, to passengers (other 
than those holding privilege tickets or free s) when 
travelling in the companies’ trains or whilst in the act of 
entering or alighting from such trains. The conditions of 
issue of cheap day, half-day, and evening tickets and 
workmen’s tickets would be amended accordingly in due 
course. Meanwhile, the Minister said, the companies had 
decided to apply these concessions to accidents which 
occurred on or after December Ist, 1937. 


Roap VEHICLES In Great Britawy.—A return has been 
issued by the Ministry of Transport giving the numbers of 
mechanically propelled road vehicles registered for the 
first time under the Roads Act, 1920, during the month of 
February, 1938. The total number of new vehicles 
registered was 30,332, compared with 33,446 in February, 
1937. The return shows that the gross amount received 
in payment for licences issued during the three months 
ended February 28th, 1938, was £23,281,509, compared 
with £21,610,827 in the corresponding period of the 
previous year. The total number of motor vehicles 
licensed at February 28th (excluding tramcars, vehicles 
requiring trade licences, and vehicles for which exemption 
from payment of licence duty has been ted) was 
approximately 2,520,924, compared with 2,346,176 at 
February 28th, 1937. 

CENTENARY OF First Russtan Rattway.—tThe Soviet 
Union marked the centenary of the first Russian railway 
on April 17th. The first railway in Russia was known as 
the Tsarskoye Selo Railway and ran between St. Peters- 
burg and Pavlovsk. Its construction was started in May, 
1836, and in October of the same year a small section was 
opened to traffic. On November 12th, 1837, traffic was 
opened on the whole of the line, but in the absence of 
steam engines the trains were at first pulled by horses. 
With the arrival of the locomotives purchased in England 
and Belgium steam traction was used at first only on 
Sundays and public holidays. By April 17th, 1838, the 
steam traction was brought into daily use. The Museum 
of Railway Transport in Leningrad has arranged an 
exhibition to mark the centenary, and the Institute of 
Railway Transport has organised a series of lectures on 
the history of railway transport. 





Miscellanea. 





THE ENGINEERING INSTITUTE oF CANADA.—It is 
announced by the President and Council of the Engineering 
Institute of Canada that Mr. Leslie Austin Wright has 
been appointed General Secretary in succession to Mr. 
Richard John Durley, who is retiring. Mr. Durley has 
te 3 to remain in the service of the Institute as Secretary 

meritus. 

Kiimarnock Power Station ExTensions.—Work has 
begun on the extensions costing about £380,000 at Kil- 
marnock power station. The new plant will consist of 
two high-pressure water-tube boilers, working at 420 Ib. 
per square inch, which will supply a new 30,000-kW turbo- 
alternator generating at 33,000 volts. This is the first of 
three extensions, the combined cost of which will be about 
a million pounds, 

Nicken Resgarcu.—At a recent luncheon Mr. D. Owen 
Evans, vice-president of the International Nickel Com- 
pany of Canada, said that during the past twenty years 
nearly £4,000,000 had been spent on nickel research work. 
He said that not only was research being carried on in 
America, but also in this country, to a marked degree. 
The company’s laboratory in Birmingham was equal to 
any in the world. 


Dust rrom Rock Drinis.—Tests carried out by the 
United States Bureau of Mines show that more dust 
enters the atmosphere when rock drilling is carried out 
with a sharp bit than when the bit is dull. It is thought 
that this fact is a result of more water entering the hole 

r cubic inch of rock drilled out when dull bits are used. 

ost dust is produced during the driving of the first 
lft. or 2ft. of a hole. 


Haprieips, Lrp.—At the annual meeting of Hadfields, 
Ltd., Mr. P. B. Brown said that the extension to the open- 
hearth department was brought into tion during the 
year, and had increased the firm’s steel output by 20 per 
cent. The output of the electric furnace department 
was 50 jg cent. ter than in 1936. No less than 63 per 
cent. of the total output by all processes had been shor 
steel, and the output of commercial steel during the year 
had been greater by 22 per cent. than that of 1936. ‘ 


Tue Hoipitcn Mug Disaster.—The of the Chief 
Inspector of Mines on the explosion on July 2nd last at 
Holditch Colliery, has been issued. Thére were three 
separate occurrences. . First, the fire at a coal-cutting 
machine at about 5.50 a.m.; secondly, an explosion at 
6.50 a.m.; and thirdly, another explosion at 10.10 a.m. 
Thirty people lost their lives, and the report says that it is 
clear that the fire originate, at the coal-cutting machine, 
owing to the heat produced by thg friction of the picks 
in the cut, 

Coat ResErves.—A report prepared by the Inter- 
national Labour Office states that the proved and probable 
reserves of bituminous coal and anthracite in the world 
amount to 4,600,000 million metric tons. It is esti- 
mated that the world’s supply will last for another 3700 
years if the rate of extraction does not exceed that of the 
ten years preceding 1935. The estimated reserves in the 
United States is said to amount to 1,975,000 million tons, 
in Russia 1,075,000 million tons, and in Germany 289,000 
million tons. 

AUSTRALIAN Om FROM CoAL INVESTIGATION.—A com- 
mittee was appointed in 1934 by the Australian Govern- 
ment, to investigate the possibility of producing liquid 
fuel from coal and lignite in Australia, particularly _by 
hydrogenation arid the Fischer-Tropsth ‘synthetic process. 
A report by Sir David Rivett on the committee’s investiga- 
tions concludes with the statement that, although he was 
disappointed to come to such a conclusion, he was unable 
to recommend the expenditure of Australian money at 
the present time for such costly projects. 


Gotp Stocks or THE WorLD.—A statistical summary of 
the Bank of England analyses the world gold production 
and distribution. It shows that the stocks of the fifty-five 
countries from which figures are available increased from 
622,100,000 fine ounces to 665,000,000 oz. during 1937. 
The United States of America took virtually the whole 
of the increase, its stocks being estimated at 364,600,000 oz., 
at the close of the year, against 321,700,000 oz. a year 
earlier. British Empire stocks rose from 93,600,000 to 
96,100,000 fine ounces, and French stocks dropped from 
85,600,000 to 73,300,000. The Empire was responsible 
for 55:5 per cent. of world gold production, against 
56-3 per cent. in 1936. 

Explosion in A Launpry.—Last Tuesday there was 
an explosion in the boiler-house of the Great Western 
Steam Laundry at Glasgow. The boiler-house was 
wrecked and a tall chimney split from top to bottom. 
The top part of the chimney fell. The back wall of the 
main laundry building was also blown out and the force 
of the explosion was such that many pieces of machinery 
were uprooted. Fortunately, although 150 girls were at 
work in the factory none were fatally injured. _The 
boilerman and another man were, however, killed. As 
we go to press no information is available as to whether 
the explosion was caused by the failure of a large boiler 
or by some other agency. 

INTERNATIONAL ELECTROTECHNICAL COMMISSION.—A 
plenary meeting of the International Electrotechnical 
Commission will be held in Torquay from June 22nd to 
30th inclusive. Delegates from about twenty-five coun- 
tries are expected to be present and to participate in the 
work of the technical advisory committees. The Inter- 
national Electrotechnical Commission was formed in 1906 
with the object of providing the electrical industry of the 
world with the permanent machinery n for the 
study of the problems of unification and standardisation in 
the electrical field. The meeting in June is being organised 
by the British National Committee, which is identical in 
personnel with the Electrical Industry Committee of the 
British Standards Institution. Plenary meetings take 
place at three-yearly intervals, the last meeting having 
been held in Holland and Belgium in 1935. Since then 
several of the Advisory Committees have held meetings in 
preparation for this year’s plenary meeting. In all it is 
expected that between 300 and 400 delegates will partici- 
pate in the 1938 meeting. 





Air and Water. 





Tue “ Karsar-I-Hrnp.”’—The 11,518-ton P. & O. liner 
“* Kaisar-I-Hind ” has been purchased by the Hughes 
Bolckow Shipbreaking Company, Ltd., for breaking-up 
purposes. 

Laip-upP Swepisa TonnaGe.—At the beginning of this 
month there were 147 ships, aggregating 208,811 tons, 
laid up in Sweden, as compared with 131 ships, of 177,599 
tons, the previous month. 

New British MineLtayver.—On Thursday, April 14th, 
the 498-ton minelayer “‘ Redstart ” was launched from the 
yard of Henry Robb, Ltd., at Leith. The new ship is to 
be used for instructional purposes as a tender to the 
“Vernon ”’ torpedo school. 


R.A.F. Macutnes.—Replying to a question in the House 
of Commons, the Deputy Under-Secretary for Air said 
that definite exploratory action wasbeing taken in regard 
to the possibility of providing aircraft for the Royal Air 
Force, both from the United States and from Canada. 


THE “ Queen Mary.”—Th2 annual report of the Cunard 
White Star Company says that the popularity of ss. 
** Queen Mary ” was demonstrated by the fact that she 
carried a larger number of passengers in both directions 
across the Atlantic than any other ship engaged in the 
trade. 

Warsuips to Visir GLascow.—A number of naval 
vessels will visit the Clyde in connection with the Empire 
Exhibition at Glasgow. The visiting ships will include 
H.M.S. “ Nelson,” H.M.S. “‘ Rodney,” H.M.S. “ Royal 
Sovereign,” ‘‘H.M.S. Courageous,” H.M.S. “ New- 
eastle,”” and H.M.S. “ Glasgow.” 


InpIA AND THE EmprreE Fiyinc Boats.—Work is 
rapidly proceeding with the Empire flying boat base at 
Lake Madhosagar, in India. Situated 11 miles to the south- 
west of Gwalior, the lake is formed by a masonry dam, 
4400ft. long. A landing pier is being built and the 
present temporary mooring is to be replaced by permanent 
anchorages. 

New Lorp CoMMISSIONER OF THE ADMIRALTY.—It is 
announced that Vice-Admiral the Hon. Sir Alexander 
R. M. Ramsay has been appointed a Lord Commissioner 
of the Admiralty in succession to Rear-Admiral John H. D. 
Cunningham. It is intended to alter Vice-Admiral 
Ramsay’s designation from Assistant Chief of Naval 
Staff (Air) to Fifth Sea Lord and Chief of Naval Air 
Services. 

R.A.F. anp MunicipaL AERODROMES.—It was recently 
stated in the House of Commons that a survey is being 
undertaken with a view to ascertaining which additional 
municipal aerodromes can be utilised for Royal Air Force 
purposes. Due payment is already made in respect of 
those which are at present being used for such purposes, 
and will be made in respect of any additional aerodromes 
which may be so used. 

New Guipine Recorps.—On Sunday, April 17th, a new 
British long-distance gliding record was set up by Mr. 
C. Nicholson, who flew from Huish to East Bigbury, near 
Plymouth, a distance of 122 miles. The following day this 
record was broken by Mr. J. S. Fox, who also set out from 
Huish and flew to Fowey in Cornwall, a distance of 
144 miles. Mr. Nicholson’s machine was a Rhénsperber 
and Mr. Fox’s a Rhoénadler. 


Ar Transport ComMERciIAL InrorMaTion.—The Air 
Ministry has prepared a résumé of commercial information 
relating to the various countries of the world. The first 
part deals with the British Empire; the second with 
Europe, Africa, and the Far East; and the third part 
with America. It contains a large number of précis 
reports from the technical journals and newspapers of 
the various countries interested in commercial aviation. 


Coat or Or Fuet ror Sxips.—At the launch of the 
cargo steamer ‘‘ Kindat” from the yard of William 
Denny and Brothers, Mr. G. Peat discussed the possibility 
of shipowners forsaking coal for oil as a fuel, if the present 
high cost of coal is maintained. He said that whereas 
coal prices had increased by 6s. and 7s. per ton, the 
total increase of Diesel oil was 4s. and fuel oil 2s. 6d. or 
3s. Coal exports, continued Mr. Peat, were decreasing 
at an alarming rate. In 1913-14 the total amount of coal 
exported was 72,000,000 tons, but in 1937 this figure had 
been reduced to 40,000,000 tons. Bunker coal supplies 
for vessels in this country a, gated 21,000,000 tons in 
1913-14, but only 11,000,000 tons in 1937. 

Grusspy Dock Gates Renewat Worxks.—The London 
and North-Eastern Railway Company are to take in hand 
the renewal of the dock gates of No. 1 graving dock at the 
Royal Dock, Grimsby. This graving dock is almost con- 
stantly in use by steamships requiring overhaul and 
repairs, and in order to renew the dock gates without 
inconveniencing traffic the company’s engineers have 
devised a method of renewing the gates which will allow 
the dock to be kept in commission, except for a few days 
when the gates are being stepped. One new gate is to be 
built and used to replace one of the existing gates. The 
old gate will be taken away and completely renewed, 
after which it will be brought back to the graving dock to 
replace the other original gate. The total cost of the work 
will be about £3000. 

Unton CastLE Service to Sours Arrica.—When the 
“* Capetown Castle ” sails for South Africa on April 29th 
on her maiden voyage, five of the Union Castle Line’s 
vessels will be on the accelerated service which is expected 
to be in full operation by the end of the year. A note in 
the Journal of Commerce points out that the accelerated 
service will be operated by eight mail vessels instead of 
nine as previously, and that the time which the vessels 
spend at Durban, their South African terminal, will be 
curtailed from eight to two days. The departure dates 
outward from Southampton will remain as now, on Fridays, 
but instead of the inward ships arriving on Mondays, as 
was the case under the seventeen days schedule, they 
will arrive on Fridays. This service, of course, is already 
being carried out by the ships which have either been 
built for, or re-engined to carry out, the new 13} day’s 
accelerated service. 
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THE MECHANISM OF WEAR. 


A DICTIONARY definition of the noun “ wear ” 
is ‘‘ diminution by friction, use,’ time, or the like.”’ 
From the engineering point of view it may be more 
exactly defined 1n tue words of H. J. French as 
‘unintentional removal in service of the surface 
of a metal through the action of frictional forces.”’ 
It has been pointed out by H. W. Gillett that even 
this defimtion is not complete, that the term 
‘“ wear” is commonly applied to certain cases ot 
mechanical distortion unaccompanied by loss ot 
weight and that to cover such cases we should 
define the wear of a metal part as “‘ its undesired 
gradual change in dimensions in service under 
frictional pressure.” It will be noted that all three 
definitions introduce the term “friction” as a 
concomitant of wear. ‘This association of friction 
and wear is in conformity with age-long experience. 
Only quite recently, however, have we begun to 
understand the physical basis of the association, 
and to realise something of its significance. In 
effect the definitions imply that if friction were 
absent there would be no wear, and that by taking 
steps to reduce friction we simultaneously reduce 
liability to wear. The conclusion therefore seems 
to follow inevitably that if we can fathom the 
fundamental cause of friction, we shall be in a 
position to resolve the mechanism of wear. Modern 
views on the nature of friction seem to support this 
deduction in full measure. The work of Dr. F. P. 
Bowden and others at Cambridge has, as was 
stated in a leading article in our issue of November 
12th, 1937, indicated that friction between two 
metals in contact represents the force required to 
shear, or otherwise break down, the “ bridges ” 
formed between the two surfaces at the compara- 
tively small number of points at which they lie 
within molecular range of each other. It has been 





found, with the aid of ultra-sensitive measuring 
equipment, that the movement of one surface over 
the other proceeds not uniformly but by a succes- 
sion of small slips, that the force required to pro- 
duce the movement fluctuates widely at each slip, 
and that the fluctuations are accompanied by very 
brief sharp rises of temperature. With lead on 
mild steel temperatures as high as the melting 
point of lead—327 deg. Cent.—have been recorded. 
With other metals, temperatures exceeding 
1000 deg. Cent. have been noted. It seems 
natural to suppose that as the “ bridges” are 
broken down some of the material forming them 
fails to reunite with either surface, and escapes 
into regions where the separation of the surfaces 
exceeds the molecular range. If this conclusion is 
justified, we at once obtain a picture of the mechan- 
ism of abrasive wear and the reason for its funda- 
mental association with friction. 

Several considerations suggest that the relation- 
ship between wear and friction is not so simple 
in practice as this argument would indicate. 
Friction and wear are manifested between other 
than metallic bodies and the conditions are some- 
times such as to make it difficult or impossible to 
believe that the establishment of adhering 
‘* bridges ” between the bodies can be at the basis 
of either phenomenon. Turbine blades wear with 
the passage of steam across them, a silk line can 
cut a groove in a metal guide, cutting tools are 
abraded quickly against synthetic resin, and a 
blast of air charged with sand particles soon attacks 
the hardest metal surface. We cannot in such 
cases shirk the question by simply changing the 
term “ wear” to “erosion.”” Again, there is an 
accumulating volume of indisputable scientific and 
practical evidence that wear between metallic 
parts is fundamentally associated not only with 
friction but with oxidation and corrosion. We 
must therefore admit chemical action into the 
picture. Electrolytic phenomena also appear to 
play their part in the friction-wear complex, as is 
evidenced by the well-known behaviour of lubri- 
cants containing zinc and other oxides. As a 
third consideration it is to be noted that, as G. L. 
Neely and other investigators have shown, certain 
compounds added to lubricants for the purpose of 
reducing the coefficient of friction do not produce 
a proportional effect from the wear-reducing point 
of view. Sometimes, indeed, the reduction of 
friction is achieved at the expense of a positive 
increase of wear. It is evident, therefore, from 
these various considerations that the simple 
picture of the mechanism of wear which may be 
founded on recently discovered facts concerning 
the origin of friction presents at the most only the 
beginning of the story, or, alternatively, that it is 
true only under ideally simplified conditions. This 
conclusion is illuminated by the results of some 
recent experiments carried out by T. U. Matthew 
at the Royal Technical College, Glasgow. This 
experimenter, in addition to studying the contact 
temperatures and fluctuating frictional forces 
between dry metallic surfaces, subjected the 
wear products from abraded steels to X-ray exami- 
nation. The conclusion he reached was that the 
shearing of the metallic ‘‘ bridges ”’ was not the 
only cause of the high instantaneous temperatures 
recorded. In addition, a highly damped “ sur- 
face fatigue ’’ action was present, which not only 
accounted for part of the temperature rise, but led 
to a breakdown of the crystal structure to its basic 
dimensions and thereby caused surface wear. 

It may reasonably be asked whether a full 
knowledge of the mechanism of wear will be of as 
much practical value as it will be of scientific 
interest. Friction, corrosion, and wear form a 
trilogy of engineering bugbears. In the course of 
time methods and means of defeating them have 
been evolved, but in no instance has a completely 
successful process been discovered. The existence 
of wear and our failure so far to evolve a procedure 
for its total elimination has, it can be contended, 
greater practical consequences than the continued 
existence of friction and corrosion. Friction is the 
ally as well as the enemy of the engineer, and even 
when it is inimical its effects are fairly easily con- 
trolled. Corrosion is never beneficial and is respon- 
sible for an amazing annual loss of metal, accord- 
ing to Sir Robert Hadfield, but its incidence is 
well understood and comparatively simple and 
cheap means of protection against it are generally 
available. Wear, on the other hand, when we weigh 
up all that it involves is in the nature of an insidious 
attack which can only be countered first by doing 
everything possible to avoid it, and, secondly, by 
providing at the outset adjustments for com- 
pensating the effects of its stealthy onset. If 
corrosion conquers by destroying millions of tons 





of metal every year, wear defeats the engineer by 
the destruction of a few pounds. It has been esti- 
mated that a five-ton truck when finally worn out 
weighs only some five pounds less than when new. 
It would, indeed, be a happy world for the engi- 
neer if he could design and make his products in 
the full assurance that wear would not occur in 
them at any point—happy at least from the tech- 
nical, if not from the commercial standpoint. Not 
only would the use of metals expensive in them- 
selves or in their fabrication or after treatment be 
avoided ; it would be unnecessary to make pro- 
vision, often at greatly disproportionate trouble 
and cost, for the continued successful operation 
of the product after its original dimensions had 
changed as a result of abrasive or deformative 
wear. From a strictly practical aspect current 
efforts to elucidate the mechanism of wear, even 
although at times they may appear to border on 
the abstract, must command our attention. 


Non-Destructive Tests for Welds. 


In the recently published report on the welding 
of steel structures, issued by the Welding Panel 
of the Steel Structures Research Committee—pub- 
lished by H.M. Stationery Office on behalf of the 
Department of Scientific and Industrial Research— 
a considerable amount of attention is paid to non- 
destructive methods of testing welds. A welded 
test sample can be tested for strength as readily 
as an unwelded specimen, and to examine the 
mechanical behaviour of the joint in other respects 
several special tests can be satisfactorily applied. 
These sample tests involve the destruction or 
injury of the specimen. To examine the interior 
conditions of the joint, well-established methods, 
based on the use of X-rays or radium rays, are 
available. Such tests are non-destructive, but 
their application is limited by the depth of metal 
to be penetrated by the rays and by the possibility 
that unless exposures are made from more than 
one direction the existence of a serious defect may 
be overlooked. The tests with which the Welding 
Panel is concerned are tests not of samples, but 
of the welded joints in the finished structure. In 
the case of a riveted joint, we can rest assured that 
in all reasonable probability its strength and 
efficiency in a finished structure will be strictly 
in keeping with the qualities exhibited by a pro- 
perly made sample tested to destruction. Our faith 
in that respect is justified not only by long experi- 
ence, but by the mechanical simplicity and cer- 
tainty of a riveted joint and by the ease with which 
a badly closed rivet can be detected. Conditions 
are otherwise with a welded joint. Practical 
experience of the use of such joints as the main 
means of holding together the parts of a stress- 
bearing structure is not yet sufficient for our assur- 
ance as the recent failure of a welded steel bridge 
in Belgium emphasises. Further, the very nature 
of a welded joint defies physical analysis, and 
there is no certainty that two successive joints 
made by the same welder using the same method 
and materials will have the same strengths. 

The desirability of a non-destructive test for 
welds incorporated in a finished structure is clearly 
indicated. The Welding Panel, however, reports 
that after much investigation it has failed to find 
one which is satisfactory. It is noteworthy that 
all the methods to this end considered by the Panel 
are methods of examination rather than of testing 
in the sense of measuring the reaction of the joint 
to the application of stress. As a practicable com- 
mercial field test for the routine examination of 
welded fillet and butt joints, the Panel rules out 
X-ray examination on the grounds of cost, the 
high voltages required, and the difficulty of securing 
mobility and safety. The magneto-graphic method 
based on the use of iron filings scattered over the 
weld in the presence of a strong magnetic field 
was also held to be unsuitable for application to 
finished structures. Three other possible methods 
were examined on behalf of the Panel at the 
National Physical Laboratory. The magnetic 
potential difference method seeks to reveal the 
quality of a weld by the measurement of the 
potential drop across the weld when transversely 
magnetised. It was found that this method in the 
case of butt and fillet welds gave results correlating 
fairly well with the mechanical strengths of 
samples of simple shape, but that local defects 
could not be detected by it with certainty, and 
that spurious results were recorded when the 
defects were near the edges of the weld. This 
method had therefore to be dismissed as being in 
general inconclusive and untrustworthy. The 
second method investigated was an electrical one. 
It involved passing a heavy current through the 
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weld and measuring either the potential difference 
across the weld or the change in the direction of the 
current in the neighbourhood of a flaw. This 
electrical method, it was found on investigation, 
failed to discriminate satisfactorily between good 
and bad welds, and, like the magnetic potential 
method, had to be dismissed as impracticable. 
The third system of testing examined made use of 
an ordinary medical stethoscope, which, fitted with 
a soft rubber cap, was pressed against the metal 
near the weld. It was alleged that if the weld were 
tapped with a hammer the sound heard reflected 
the quality of the weld. This method was attrac- 
tively simple, but on investigation under labo- 
ratory conditions it was found that it failed to show 
any appreciable difference between sound and 
cracked fillet welds, and that it was of little prac- 
tical value in the case of butt welds. 

All attempts made by or for the Panel to develop 
a satisfactory non-destructive field test for welded 
joints have therefore been unsuccessful. The 
Panel is prepared to accept this position, and 
emphasises the view that “the lack of a satis- 
factory routine non-destructive test is no reason 
for a general condemnation of welding.” It is 
to be hoped, however, that the Panel’s acquiescence 
will not deter the search for a trustworthy method 
of testing welded joints in the field. The existing 
lack of such a method does not, it is true, justify 
us in condemning welding in general, but there can 
be no doubt that it serves to deprive us of full 
confidence in the efficiency of welding as a struc- 
tural expedient. It can be asserted that there is no 
really satisfactory non-destructive field test for 
the strength of a riveted joint. We must not, 





however, make too much of this analogy. Our 
faith in riveted joints is based on the proved 
certainty with which specimen joints tested to 
destruction fulfil the performance predicted for 
them by calculation. In the case of a welded joint 
we cannot calculate what the strength should be. 
We may do all in our power to ensure that the 
joint has the same strength as the unwelded metal, 
but there can be no certainty that that desideratum 
will always be achieved. A non-destructive test 
for welded joints is as desirable now as it was 
before the Panel issued its, report. It may be 
argued that ideally it ought to measure the reaction 
of the joint to the application of stress, and should 
not infer the soundness of the weld from some 
secondary physical characteristic of the joint 
supposed to be correlated to the strength. An 
extensometer method is indicated, but no doubt, 
for all but exceptionally important joints, the use 
of an extensometer would prove cumbersome in 
the field and might yield results, the interpreta- 
tion of which would be difficult or impossible. For 
the time being all that can be done to ensure the 
satisfactory behaviour of a welded structure is to 
employ highly trained workmen and to supervise 
them closely at their work, with the object of 
making certain that a sound procedure is followed. 
We cannot accept this position as being wholly 
satisfactory. Progress demands that unconfirmed 
reliance on the human element should be reduced 
to the lowest possible amount. We have sufficient 
faith in the powers of science to believe that sooner 
or later it will become possible to examine and 
evaluate the efficiency of the welder’s work in a 
definite and impartial manner. 








American Railway Engineering 
Association. 


)ITH reports of some thirty committees presented 
at its 1938 Annual Meeting, the American 
Railway Engineering Association covered in a com- 
prehensive way a variety of practical and theoretical 
aspects of railway construction, maintenance, opera- 
tion, and equipment. As to the economics of revised 
location and gradients, in relation to the weight, 
tracking qualities and capacity of steam, electric, 
and oil-electric locomotives of different types, it was 
pointed out that there is still much uncertainty as 
to the rating of steam locomotives. This is due to the 
fact that the output depends upon the fuel and upon 
the boiler and engine efficiencies. 

In the study of steam or electric operation of heavy 
freight trains on steep gradients, three alternatives 
are to be considered :—First, reducing the gradients 
for the present steam equipment; secondly, intro- 
ducing heavier and more powerful steam power on 
the existing gradients; thirdly, introducing electric 
traction on the existing gradients. While there are 
many advantages to be secured by electric opera- 
tion on lines having heavy gradients, there are also 
many disadvantages, particularly in the high cost of 
the installation and equipment, as well as the neces- 
sity of installing the system complete for an entire 
operating length of line, instead of introducing the 
change gradually. An allied subject was the effect 
of speeds higher than 75 miles an hour on the econo- 
mics of railway working. The more extensive use 
of existing railway facilities, and the relation of 
working expenses to changes in rise and fall, distance, 
gradients, and curvature, were other matters relating 
to railway economics. A study of train length in 
relation to number of trains and working conditions 
and expenses has shown the high cost of increasing 
the number of trains. 


PERMANENT Way. 


Most important of a series of reports on permanent 
way and maintenance of way was the one on rails, 
which—among other matters—recommended sharpen- 
ing the radius of head and top corners to l4in. and 
Zin. respectively, instead of the present standard 
radii of 24in. and }in., for the reason that rails in 
service are found to wear to the proposed outline. 
In an inquiry as to rail lengths of more than the present 
39ft. standard, railways representing 36 per cent. 
of the mileage were in favour of 78ft., while 31 per 
cent. favoured 39ft., and 22 per cent. favoured 45ft. 
Factors considered in regard to the greater lengths 
include ability to handle the rails with small mainten- 
ance gangs, and developments in the practice of weld- 
ing two or more rails together in the field. 

Tests of track with welded rails are in progress to 
determine the magnitude and distribution of the 
anchorage afforded by the sleepers and ballast in 
resisting forces due to temperature changes. A 


programme of laboratory tests on welded joints 
has been arranged, preliminary to tests on main 
running lines, while a series of tests of various forms 





of bolted joints in the track has been started on two 
railways. For tests under traffic, magnetic strain 
gauges are used, as well as magnetic gauges for 
measuring movements between the several parts of 
@ joint, and solenoid gauges to measure rail and joint 
deflections under high-speed trains. For lubricating 
rails on curves, placing apparatus in the track is of 
more advantage than placing it on the locomotives. 

In obtaining extra material from cuttings to 
improve embankments, it appears better to widen 
the cutting and retain the existing angle of slope, 
than to flatten this slope. Other matter in regard 
to earthwork was the relation of soil characteristics 
to stability of the formation level and to width of 
formation and angle of slopes. In new ballast 
sections proposed, sub-ballast is extended over the 
full width at formation, with a top berm I8in. to 
30in. wide at the toe of the ballast proper. 

As to sleepers, there is still a certain lack of adher- 
ence to adopted standards of size and quality. 
Investigation has failed to show any definite relation 
between traffic carried and life of sleepers. Elaborate 
records are being kept of the life of treated sleepers. 
The limited experimental trials of steel and concrete 
ties continue to decline and are practically negligible. 
Only one railway is reported as laying such sleepers 
in 1936, and that line makes them from its own old 
rails. New designs for points and crossings include 
curved point rails 19}ft. and 30ft. long, and changes 
in the form of cast manganese-steel frogs—or cross- 
ings—to facilitate repair by welding. 

In maintenance of way work, improvement in 
physical condition of the line has had an undoubted 
effect in reducing the labour factor, as shown by 
experience on roads which have carried out pro- 
grammes of such improvements. As to the renewal 
of ties—or sleepers—on continuous lengths of line, 
as largely practised abroad, experience with limited 
applications of this method on American railways 
indicates that it shows no economy over the usual 
method of renewing individual ties as needed. 

High economy in maintenance work and in effi- 
ciency of the men is found to result from organising 
large gangs, with machinery equipment, for such of 
the heavier work as laying rails, reballasting, and 
revision of line and surface, leaving to the section 
gangs the policing and general routine of minor work. 
Considerable use is being made of mechanical equip- 
ment mounted on crawler type tractors. Experi- 
ments are being made with self-contained petrol 
rammers for tamping or packing ballast, as distinct 
from the electric and pneumatic machines which have 
to be connected with a portable power unit by cables 
or hose. 


STATIONS, YARDS, AND SIGNALS. 
Design of passenger stations in regard to the lay- 
out of tracks, platforms, waiting-rooms, ticket offices, 


parcels and baggage handling, moving stairways, 
and other facilities, as well as the relation to faster 





and longer trains, was presented in a report on 
stations, yards, and terminals. This report also dis- 
cussed the important subject of expediting the move- 
ments of freight cars through division and terminal 
yards. As to the width of driveways at goods stations 
and team yards, this was recommended as 47ft. and 
70ft. respectively, with tailboards on one or both 
sides, and 27ft. for space alongside a public street. 

Developments in railway signalling include the 
route interlocking system, in which the operator can 
set up a route through the plant by simply pushing 
two buttons or knobs on an illuminated diagram of 
the track lay-out. One button is at the entering end 
and the other at the leaving end of the route selected. 
All the points in this route are thus automatically 
set and locked at the correct position, and then the 
signals are cleared automatically. Passage of the train 
restores the signals to the “stop” position and 
releases the points. 

A revised clearance diagram for rolling stock gives 
@ maximum width of 10ft. 8in. and height of 15ft. 
above the rail head. For railways which use contract 
service in the collection and delivery of freight, a 
legal form of agreement between the railway and 
the contractor was presented. Both boiler water 
treatment and the sanitation of drinking water for 
stations and trains were reviewed in a report, the 
latter supply being subject to Government regula- 
tions for safety and health. Another matter of 
sanitation is in connection with car toilets, lava- 
tories, coach-cleaning yards, &c., where both water 
and sewage have to be considered. 


BRIDGES AND BUILDINGS. 


Standard specifications for steel railway and high- 
way bridges having been adopted in recent years, 
there was less bridge material than usual for presenta- 
tion at this meeting. Certain changes in the speci- 
fications were proposed, and it was recommended that 
in the construction and repair of bridges by welding 
the work should be done in accordance with the 
specifications of the American Welding Society. 
Studies of impact are programmed, and study is 
in progress on the comparative economic value of 
steel, treated timbér, and concrete for bridges, 
trestles, and viaducts under various conditions of 
service. In experiments with the poisoning of soil 
to prevent termite attacks on untreated timber, 
few of the materials indicated any permanent value. 

Comments on reinforced brickwork were not very 
favourable, since bricks of different brands and makes 
show such very divergent results that the bricks for 
each piece of work need to be tested. Many bricks 
have proved deficient in bond and absorption 
properties. Mortars also are highly variable, quality 
of workmanship varies enormously, and there is diffi- 
culty in placing adequate steel reinforcement in the 
joints. Much further research is needed. In regard 
to concrete, a report was made on the use of light- 
weight aggregate. Matter presented in relation to 
buildings, included earthquake-resistant construc- 
tion, specifications for damp-proofing, and materials 
for surfacing or paving station platforms. For 
welding in railway locomotive and car shops, it was 
recommended that where the process is used for general 
purposes, equipment should be provided for both 
electric and oxy-acetylene welding. 

Among a variety of miscellaneous subjects, there 
were designs for level crossing signs, in which the 
letters are outlined by reflector buttons, and are 
thus illuminated by the headlights of motor vehicles. 
Crossing gates operated manually and automatically 
were also considered. For those railway engineers 
who have to deal with river, canal, and harbour work, 
information was presented as to the construction 
of levees, spur dykes, and bank protecting 
mattresses of wood, reinforced asphalt, concrete 
slabs, and concrete blocks. Also as to clearance in 
height and width for bridges over navigable water- 
ways. Office procedure included filing systems and 
standard symbols for office and drawing-room prac- 
tice, together with filed records of buildings. In con- 
nection with the convention proceedings, there was 
an extensive exhibit of machinery, tools, appliances, 
and materials used in railway work of various kinds. 
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Machine Tool Operation. By Henry Burcuarpr. 
London: McGraw-Hill Publishing Company, Ltd. 
1937. Price 15s. 


Any author writing a book dealing in a general sense 
with the practical side of machine tool operation 
always suffers from the handicap of not knowing 
how much or how little the prospective readers may 
already know about the subject, but the handicap 
may be considerably lessened if the author makes it 
clear at the beginning for whom, and the class of 
reader, the book is intended. In this instance the 
only clue the author gives as to the class of reader he 
has in mind is given at the end of the preface to the 
first edition, where he states : “ It is hoped that these 
pages will prove helpful to the young man beginning 
his work on the various machines.” But for that 
statement the reader would be in doubt on the point 
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and a true estimation of the value of the book would 
suffer accordingly. 

For the beginner, that is, the student or the 
machinist just commencing the study or operation of 
machines and tools used in a modern factory, this 
book will be found very helpful. The machines and 
the tools used for cutting metals in a variety of forms 
are described in detail, and many illustrations are 
given to assist in making clear the instruction the 
author wishes to impart. 

But to the experienced machinist, accustomed to 
handle machine tools and selecting the best form of 
tool for the job, the book will probably be found 
tedious and in some respects even irritating. Looked 
at from some angles, certain parts of the book may 
be considered as only a collection of American machine 
tool catalogues, interspersed with a few comments on 
cutting tools to break the monotony of reading what 
has long been very common practice in machine 
shops. A really experienced machinist would doubt- 
less consider some of the methods described as 
amateurish to a degree. 

This book therefore should be considered as one for 
technical students having the desire to become 
acquainted with some of the common forms and 
designs of machine tools, the shape in which various 
cutting tools are made and for what purpose, and also 
to become familiarised with the jargon of the machine 
shop. Having mastered the book, the student will 
probably consider that quite a lot is known about 
machine shop practice, and that to step from the class 
room to the factory as a fully informed machinist is 
an easy matter, but a warning should be given that 
this is not the case, for in no branch of engineering is 
it more difficult to obtain precise knowledge of the 
science and art of the trade from books than is the 
art of metal cutting and finishing to fine limits of 
error in the machine shop. Nothing but practice 
and experience on the machines, using the tools men- 
tioned in this book and many others besides, will 
make a first-class machinist, whether he be a turner, 
planer, miller, grinder, or driller. 

But this does not mean that a beginner in the 
machine shop can afford to neglect the study of this 
or kindred books on machine tool operation, not by 
any means ; the beginner who has taken the trouble 
to inform his mind by the intensive reading of such 
books always has an immense advantage over one who 
has neglected it. The reason is simple and perhaps 
obvious ; the practical work in the machine shop 
teaches “‘how’’ to operate a machine and “ how ” 
to make and grind a tool, but study of the right book 
teaches “‘ why ” the machine has been constructed to 
be operated in such a way, and “ why” a tool has 
been fashioned and ground to certain angles to form 
@ cutting edge that will rough cut or finish either hard 
or soft metals without breaking, tearing, or otherwise 
damaging the metal or part in process of machining. 

There have been many arguments and much has 
been written on the comparative merit of book 
learning and practical experience, but it is sheer waste 
of time. Nothing can ever detract from the value or 
lessen the advantage of experience when applied to 
machine tool operation. The fact is that the whole 
business of tooling or machining has been built up on 
experience, as also has been the design of the machine 
tool, and present-day workshop practice is the 
product of the accumulated experience of practical 
mechanics over the past century. In this book the 
author has endeavoured to give the beginner some 
idea of how machine tools are. constructed, and also 
the form and shape of the cutting tools used on the 
various types of machines, so that in studying the 
book he will gain some knowledge of some of the 
methods which have been commonly adopted as a 
result of long experience in the art of metal 
cutting. 

The general lay-out of the book is good, each chapter 
dealing with a specific subject. The author has taken 
the four types of machine that are most commonly 
found in the equipment of machine shops ; that is, 
the drilling, shaping and planing, milling, and 
grinding machines. Two chapters are devoted to each 
type, one chapter dealing with construction and the 
other with operation and shape of tool used for various 
jobs. The style adopted is in the nature of a class 
room lecture, and each lecture or chapter is followed 
by a series of questions which the student is supposed 
to be able to answer if the subject matter of the 
chapter has been thoroughly digested. At the 
beginning of each chapter dealing with the con- 
struction of machines the author gives an intro- 
duction which is intended to describe the purpose for 
which the machine is to be used. 

The practice of employing men and teaching them 
to operate one type of machine only is not so prevalent 
in this country as it is in America; here a youth is 
employed in the machine shop and generally starts 
by working a drilling machine, as he progresses he is 
usually moved along to other machines requiring 
more skill, the aim being to reach the lathe and to 
become a skilled turner. This system still has great 
advantages from the training point of view, as by 
this method the trainee gets a thorough knowledge 
of many types of machines and has more incentive to 
study books on machines and tools generally than has 
the man who is taught to operate one machine only 
with little or no prospect of a move to a higher class 
of machine. This is one of the secrets why the British 
mechanic, with all his training behind him, can hold 





his own wherever or in whatever factory he may be 

found. 

Generally speaking, it will be found that the last 
few chapters of the book are the more advanced. 
Spiral milling is treated in a practical way and 
examples given to make clear the method of finding 
the gear ratios for the index or dividing head, and the 
means adopted for connecting up the table feed screw 
of the milling machine to the index head is explained 
and illustrated. 

In the chapter dealing with precision grinding 
machines several types of machines are described 
and illustrated, some useful advice is given to the 
beginner to study the machine and regard its function 
in the same light as other machine tools; that is, 
the removal of metal by means of a suitable cutting 
tool, the cutting tool in this instance being the 
grinding wheel. Internal and external grinding is 
dealt with for plain production work, and also cutter 
and tool grinding, including the universal grinding 
machine. As is well known, successful grinding 
operations depend to a large extent on the type and 
quality of the grinding wheel used. A chapter is 
given dealing with grinding wheels alone and some 
useful hints given on the care and selection of suitable 
wheels for various purposes. 

Though spur and bevel gears are not mentioned in 
the title of the book, the author has devoted his con- 
cluding chapter to this subject, and states that his 
purpose is to give the beginner sufficient information 
to enable him to understand gear terms, &c., and no 
doubt it will serve that purpose; but it cannot be 
regarded in any way as dealing fully with the subject. 

In the appendix some useful tables are given, but 
generally they are all to be found in engineers’ hand- 
books and some of them in manufacturers’ catalogues. 

As already stated, the book can be considered a 
useful guide to students, apprentices, and beginners 
in machine shops, and although a good deal of ground 
is covered under the various machining operations 
dealt with, there still remains much that is untouched. 
The machines and tools illustrated in the text are of 
American design and anyone familiar with British 
machine tools will notice the absence of some well- 
known types. 

The Elements of Quantum Mechanics. By Sau 
DusumMan. New York: John Wiley and Sons. 
Inc. London: Chapman and Hall, Ltd. 1938. 
Price 25s. 

Tis work has arisen out of a series of lectures 
given by the author to the Ohio State University, 
Columbus, in 1932, the notes to which appeared in 
the Journal of Chemical Education in 1935-6, and are 
now presented in a revised edition as a book. The 
author does not claim to be an expert on the subject, 
but in working his way into the abstruse speculations 
of wave mechanics, he has found a certain intellectual 
pleasure which he now wishes to share with other 
physicists or chemists who have enough curiosity 
to inquire into a modern development in theoretical 
physics, of which the name must be familiar, and 
sufficient patience to pursue the quest. 

The book is written for students who do not possess 
the knowledge of advanced mathematics; in fact, 
the reader is allowed ignorance of even the most 
elementary differential equation. As the fundamental 
principle of wave mechanics is stated as a partial 
differential equation of the second order and the 
applications make free with vector analysis and 
the theory of functions, the author has found it 
necessary to interrupt the argument in many places 
throughout the work in order to insert large sections 
of routine text-book mathematics. To a reader who 
is more or less familiar with such matter this arrange- 
ment is apt to be exasperating, and it is questionable 
whether the novice, who, in Chapter IT, is introduced 
to the equations of linear and of simple harmonic 
motion and confronted for the first time with complex 
exponentials, will be able to face the Hermite and 
Legendre functions in Chapter VI with a clear 
conscience, being at the same time occupied in absorb- 
ing and assimilating revolutionary ideas concerning 
mechanics. Even the establishment—or, rather, 
the assertion—of Schrédinger’s equation in one dimen. 
sion must seem like a plunge into darkness. ' 

After a brief description of Bohr’s original atomic 
model, now obsolete, and the corpuscular nature 
of radiation, the reader is introduced to Heisenberg’s 
principle of indeterminacy and the new attitude 
towards observational data and “natural laws” 
based on probability. And here the continuity 
is already being broken by a lengthy digression 
into elementary differential equations, circular and 
hyperbolic functions, and the analytical expression 
of simple wave motion. It must be admitted that 
these and kindred problems are usually treated 
more lucidly in the standard text-books on Calculus. 
The partial differential equation of a vibrating 
string is treated at considerable length, followed 
by a statement of a simplified Schrédinger equation. 
The behaviour of electrons at a potential barrier 
is discussed as a phenomenon of reflexion and refrac- 
tion, and the transmission through a finite barrier 
is applied to radio-active disintegration. After 
various halts to pick up d’Alembert’s principle, 
Lagrange’s equations, co-ordinate transformations, 
and zonal harmonics, we finally reach the van der 
Waals equation and proceed to discuss the Helium 
atom, exchange energy, radiation, &c. 





It is only natural to expect that where so much 
ground is covered rigour should be sacrificed in many 
places, but it is precisely in addressing the uninitiated 
that the greatest care should be taken that the argu- 
ment be logical and complete. In this respect, Mr. 
Dushman is not blameless. In one place it is admitted 
that a reduction of the operator (D?—z*) to 
(D+z) (D—z) is not justified, yet it is claimed that 
the result is approximately correct. But an illegiti- 
mate step in any reasoning renders the argument 
invalid in toto, and the flaw is not healed by the fact 
that in this particular case it becomes possible to 
discern the form of a solution. Nor is the use of the 
term approximate solution very happy, when a formal 
solution is meant. In another instance the laws of 
geometric optics are stated to be “ more and more 
valid the shorter the wave length.” What is meant 
is obviously that the laws hold with a greater degree 
of approximation for short waves. A careful and 
scrupulous revision of such statements—of which 
there are many—would greatly improve the work. 

The voluble Appendix contains, inter alia, a sum- 
mary of vector analysis and a compendium of mathe- 
matical formule, and it is rather surprising that the 
author hasnotseen fit toassemble all themathematical 
preliminaries in a supplementary chapter. The book 
would gain considerably in clarity and cohesion 
by such an arrangement. The treatment of the 
main subject is fresh and bears witness to the fact 
that the author has greatly enjoyed himself in 
writing it. In the “ References” original papers 
take a second place to the considerable number of 
text-books, mainly American. 


SHORT NOTICES. 


The Cause of Cancer. By David Brownlie. London: 
Chapman and Hall. 1938. Price 7s. 6d.—Despite many 
great merits, we regret that this book has been published. 
We are unable to see that it can do one particle of good 
and it may give unnecessary anxiety to nervous folk. We 
assume that Mr. Brownlie has laid his theory before the 
Cancer Research Fund. If not, the proper course to take 
has been neglected; if it has been submitted and has 
been rejected as untenable, Mr. Brownlie ought to have 
left the matter there, for nothing can be gained by an 
effort to “‘ stir up ” the public, and much distress may be 
caused. Mr. Brownlie bases his argument on the recog- 
nised fact that coal tar and soot give rise to certain forms 
of cancer. From this he derives the quite unwarranteble 
conclusion that cooking by coal gas, tarred roads, and 
smoked foods, amongst other things, are the primary 
causes of cancer. The conclusion is untenable, because if 
the cause had had any weight the prevalence of the disease 
would be far greater than it is, since the conditions have 
prevailed for many years and as far as smoked food is 
concerned for many centuries. The fallacy lies in 
assuming, as the author does, that extremely weak 
doses must have a cumulative effect and predispose 
human beings to cancerous attacks. There is no evidence 
whatever to support that idea. It is equivalent to assum- 
ing that the man who takes his modest half-pint a day is 
laying the foundations of a hob-nailed liver! There is 
more threat to the public health from a single dust-bin 
than from a thousand kippers or finnan haddies. It is the 
more surprising that Mr. Brownlie should have fallen into 
this dangerous error when the care and reserve with which 
he handles chemical questions is considered. As a tech- 
nologist in that subject he writes very informatively of 
fuels, and if he had only omitted the thesis on which it 
was written we should have had nothing but praise for his 
book. We should then have recommended everyone to 
read it ; now we can only regret that there is not a censor 
who has the power to prohibit the publication of works 
which may cause distress and from which the world can 
derive no especial benefit. There are many things that 
are better left to the experts; the right arena for their 
discussion is an appropriate scientific assembly, and they 
should not reach the public until positive and unchallenge 
able conclusions have been derived from them. 





Direct and Alternating-current Potentiometer Measure- 
ments. 1938. By D.C. Gall. London: Chapman and 
Hall. Price 15s.—This is one of the monographs on 
Electrical Engineering, published under the editorship 
of Mr. H. P. Young. No other book, so far as we know, 
deals exclusively with D.C. and A.C. potentiometer 
measurements, although many consider the instrument 
itself, and discuss in a general way the uses to which 
it can be put. Here, however, we have a volume that 
covers potentiometers, and their measurements, in a very 
thorough way, and which should appeal to a large number 
of electrical men engaged on testing work. Like other 
monographs in the series, this volume is intended to give 
a modern orientation of the subject concerned and to 
obviate the necessity for searching through numerous 
other publications. In view of the fact that a knowledge of 
A.C. theory is requisite in applying the results of measure- 
ments made with the A.C. potentiometer, a chapter is 
included to give a summary of the most usual calculations 
involved and to assist students in applying the rules of 
vector algebra to the interpretation of the results of 
measurements made with any type of A.C. potentiometer. 
It is also intended to explain why no distinction is made in 
the symbols used throughout between vector and simple 
numerical values of voltage and current. In a Foreword 
to the volume, Professor Parker Smith pays tribute to the 
author’s keenness to develop methods or instruments to 
satisfy given requirements and to assist the user to over- 
come difficulties. 








Director oF EquipMENT, Air Mrnistry.—The appoint- 
ment is announced by the Air Ministry of Air Commodore 
A. G. R. Garrod to be Director of Equipment, Air Ministry, 
in succession to Air Vice-Marshal J. 8. T. Bradley, who 
has held this post since January, 1935. 
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The Reheated Reciprocating 


Marine Steam Engine.* 
By HARRY HUNTER, B:Sc. 
1. GENERAL. 


** ReneEar "in this paper means the addition of heat to 
the steam between two stages of an engine, and is a process 
to some extent parallel tu the practice of cylinder jacketing, 
in which latter, however, is the difference that the cylinder 
walls do not by their nature permit of the transfer of any 
substantial amount of heat into the steam in the cylinder. 
On the one hand, the steam in the cylinder is, on account 
of its “ body,” unsuitably disposed for receiving heat 
from the walls, and, on the other, the thickness uf the 
walls themselves offer a substantial resistance to heat 
transfer, as well as providing only a relatively small 
surface. 

In the typical engine to be described hereafter, the 
reheater has a heating surface of approximately 300 
square feet, and whilst transferring its heat the steam at 
a suitable speed passes through a large number of tubes, 
each of 3in. diameter, the apparatus being designed first 
and last as an efficient heat exchanger. The high-pressure 
eylinder walls have a total surface of about 40 square 
feet, the steam is in a cylinder of 23in. diameter, with its 
mass relatively far from the walls, and in the present state 
of knowledge of heat transfer only a minute fraction of 
the necessary reheat could be transmitted from a jacket. 

In land work, particularly in large power stations, the 
reheating of steam has been adopted to an increasing 
extent in recent years, and there seems to be no doubt 
as to its economic advantage. In such installations the 
steam will at a suitable stage be led to a reheater in the 
boiler, and before being returned to the turbine will be 
reheated to a temperature approximating to the initial 
temperature. This system involves the leading of large 
pipes to and from the boiler, and also the volume of steam 
in these pipes introduces complications in the governing 
of the turbine, but, nevertheless, as already mentioned, 
reheating is being increasingly adopted ashore. 

In marine work the first application of reheat known to 
the author is that in H.M.S. “ Briton” in 1870, with 
engines built by Messrs. J. and G. Rennie, to designs of 
Mr. E. H. Cowper.f The engines were vertical two-crank 
compound of 2200 I.H.P., with steam at 60 lb. per square 
inch pressure, and the high-pressure exhaust was reheated 
by passing it through a chamber jacketed with the high- 
pressure steam. No information is published as to quantity 
of heat transferred in the reheater, but from the design 
the quantity can hardly have been material. On trial 
with reheater in use, it is reported that the machinery 
showed an economy of fuel of some 5 per cent., as com- 
pared to its consumption with reheater oui of use. 

From that date no further marine applications of re- 
heating seem to have been made until the last five or ten 
years. which have seen considerable developments. 

In the case of marine turbines, so far as the author is 
aware, up to the present reheating has not been applied. 
In marine work the land difficulty of governing does not 
arise, although the piping will be a more awkward problem 
than itis ashore. It is thought that the turbine will benefit 
economically from reheating only to approximately half 
the extent of the reciprocating engine, and that this may 
be one reason why marine reheating has been first applied 
to the latter type. 

Reheating, however, is carried out in the White com- 
bination machinery, there being in the later installations 
a reheater between the high-pressure and intermediate- 
pressure cylinders, and also before the turbine, as fully 
described elsewhere. 


2. PRESENT PosiITIon. 


In the case of reciprocating engines the following systems 
have been applied in recent years :— 


(1) The system installed in 1931 by Messrs. Lind- 
holmen-Motala, of Gothenburg, in the ss. “ Trione,”’ 
and which has been fully described in a paper§ and in 
the technical Press.|| The main engine was of 1000 
I.H.P., and of the normal triple-expansion type, with 
initial steam at 200 Ib. pressure and 520 deg. Fah. The 
exhaust from the L.P. cylinder was led to a turbine 
which drove, through gearing, an electric generator. 
The current generated was utilised in part for driving 
auxiliaries and the balance for reheating the main engine 
steam, at about 46 lb. to about 423 deg. Fah. between 
the H.P. and M.P. cylinders, and on trial the machinery 
is reported to have achieved a specific fuel consumption 
of 0-94 lb: coal per I.H.P.-hour. There do not appear 
to have been any installations of this type subsequent to 
that in the “ Trione.” 

(2) The Gotaverken system, which has been fully 
described in the technical Press,§ and in which a 
turbine is fitted between the L.P. cylinder and con- 
denser, the turbine being direct coupled to a multi- 
stage steam compressor. The exhaust from the high- 
pressure cylinder is led to the compressor and com- 
pressed before being admitted to the M.P. or next 
cylinder. The compression process is accompanied 
by a rise in temperature of the steam, which enables 
the increased heat content of the steam to be more 
efficiently utilised in the later cylinders. According to 
tests by Professor Mellanby in 1934 on the triple- 
expansion machinery of the ss. “‘ Harpasa,’’ the turbo- 
compressor compressed the H.P. exhaust from 52 lb. 
to 78lb., and increased its temperature by about 
100 deg. Fah. With initial steam at 216 lb. per square 
inch and 146 deg. Fah. of superheat, a heat consump- 
tion of 11,316 B.Th.U. per I.H.P.-hour for all pro- 
pelling purposes was ascertained. The first installa- 
tion of this system was in the ss. “ Braheholm”’ in 1931, 
and to date about fifty vessels have been so fitted. 

(3) The straight reheating system developed by the 
North-Eastern Marine Engineering Company, Ltd., of 
Wallsend, and which not having previously been fully 





* Spring meetings of Institution of Naval Architects, April 
7th, 1938. 

4 “‘ Trans.,”’ I.N.A., Vol. XII. 

* “ Trans.,”’ I.M.E., Vol. XLIX. 

$ Journal, Institute of Fuel, Vol. V, No. 20. 

{| The Shipbuilder and Marine Engine Builder, March, 1932. 

© Thid.. Iulv. 1932, 





described, forms the main subject of this paper. This 

system was first tried out in service as a conversion in 

the ss. ‘“‘ Hazelwood ”’ in 1934; the first installation 

de novo being that in the ss. ‘‘ Lowther Castle ” in 1937, 

and there are now seven such installations at sea. 

In this system the object is, first, to avoid all cylinder 
condensation and its consequent detrimental effect on 
efficiency by maintaining the steam in a superheated con- 
dition throughout the engine, including the final exhaust 
to condenser; and, secondly, to achieve this object in 
the simplest manner possible, and without additional 
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complication as compared to the usual reciprocating 
installation in the general cargo vessel. 

The Scotch cylindrical boiler has been retained on 
account of its suitability for the conditions, including that 
of feed water, existing in general cargo vessels, and the 
steam pressure used is usually 220 lb. per square inch 
gauge. ; 

‘Lhe steam at service power is expanded to thirteen or 
fourteen volumes, giving approximately 341b. mean 
pressure, referred to the L.P. piston. Those figures are 
substantially the same as adopted in non-reheated engines, 
although it by no means follows that they represent the 
optimum conditions fef reheated engines. 

With a straight superheated engine, under afore- 
mentioned expansion conditions, an initial stop valve 
temperature of about 750 deg. Fah., about 355 deg. Fah. 
of superheat, would be necessary to maintain the steam 
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Fic. 3—Engine Arrangement. 


in a superheated condition throughout the engine. Such 
a temperature, whilst by no means to be ruled out, is a 
considerable advance on the usual present-day stop valve 
temperature of 600 deg. or 620 deg. Fah. However, the 
same objective can be achieved by retaining the usual 
stop valve temperature with a reheating of the H.P. 
exhaust by about 150 deg. Fah., and accordingly this 
latter system was adopted in a manner to be described 
later on. 


3. THEORETICAL CONSIDERATIONS. 


On theoretical grounds the superheated and reheated 
engine holds out very little hope of any ‘‘ worth-while ” 












economy in heat consumption as compared to a super- 
heated engine. This, however, is similar to the theoretical 
relationship between the superheated engine and the 
saturated engine, and where, as is well known, the prac- 
tical relationship is something very different. 
Considering a perfect engine working on the Rankine 
cycle between the limits of 230 lb. per square inch absolute 
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and a vacuum of 26in. of mercury, the respective thermal 

efficiencies are as follows :— 

28-1 per cent. thermal 
efficiency 

29-0 per cent. thermal 
efficiency 


Saturated steam 


Superheated steam at 600 deg. Fah. 


That is, the superheated engine would have an economy 
in heat consumption of 3 per cent. 

In practice, however, the relationship is very different, 
and whilst it varies with the type of engine, will, in general, 
for a good average triple-expansion engine, be somewhat 
as follows :— 

Saturated steam 16-5 per cent. thermal 

efficiency (I.H.P. 


basis) 

Superheated steam at 600 deg. Fah. 19-4 per cent. thermal 
efficiency (1.H.P. 
basis) 


Thus, in practice, the superheated engine has an economy 
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in heat consumption of 15 per cent.—about five times the 
theoretical economy. 

Coming next to the relationship between the super- 
heated (600 deg. Fah.) engine and the reheated engine, 
and retaining the same initial and final steam pressures, 
we find theoretical efficiencies as follows :— 


Superheated steam, 600 deg. Fah, ... 29-0 per cent. therma| 
efficiency 

Superheated and reheated steam, 
600 deg. Fah. + 150 deg. reheat 29-5 per cent. thermal 


efficiency 


From the above it is seen that the theoretical economy 
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of the reheated engine will be only some 1} to 2 per cent. 
in heat consumption. 

In practice, however, the very different relationship, 
shown below, exists. The data for the reheated engine 
are derived from the trial results, full details of which 
are given later in this paper. 


19-4 per cent. thermal 


Superheated steam ... 
efliciency (1.H.P 


basis) 

Superheated and reheated steam 22-45 per cent. thermal 
efficiency (I.H.P. 
basis) 


The above thermal efficiencies give an economy in heat 
consumption of the reheated engine of some 134 per cent. 

If cylinder dryness be obtained by using steam initially 
at 750 deg. Fah. instead of by reheating, then the theoretical 
efficiency of such an engine would be 30-1 per cent., giving 
a theoretical heat consumption some 2 per cent. less than 
that of the reheated engine. 

Whilst it is not yet known what practical economy 
would be achieved over the reheated engine, it can hardly 
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be expected to be of the same order as in the previous 
cases, since the reheated engine has already fully exploited 
the reduction of wetness. 

Fig. 1 is a Mollier diagram of the reheated engine, the 
lettering on the diagram having the following reference : 


A. Steam conditions at H.P. chest. 

B. Steam conditions after adiabatic expansion in H.P. 
cylinder. 

C. Steam conditions after actual expansion in H.P. cylinder. 

D. Steam conditions at M.P. chest. 

E. Steam conditions after adiabatic expansion in M.P. 
cylinder. 

F. Steam conditions at L.P. chest. 

G. Steam conditions after adiabatic expansion to condenser. 

H. Steam conditions after adiabatic expansion to back 
pressure. 

L, Steam conditions in cylinder during L.P. exhaust. 

K. Steam conditions at condenser. 


It will be noted that the steam is superheated through- 
out the engine, and that the three cylinders have the 
unusually high efficiency ratios of 84, 83, and 68 per cent. 
to back pressure, and also that the L.P. exhaust steam in 
the cylinder has some 10 deg. of superheat. 

Fig. 2 is a typical set of indicator cards from a triple- 
expansion reheat engine, together with the combined 
diagram. The enveloping curve shows the P V relation- 
ship for the H.P. cut-off volume of steam expanding in 
accordance with the relationship P V1-3=C. 

It is often asked how an engine with a superheated 
exhaust can be more economical] than an engine with a wet 
exhaust since the former is obviously rejecting more heat 
to the condenser than is the latter. The reply is that per 
pound of steam the reheated engine certainly rejects more 
heat, but that fortunately it is using very much less weight 
of steam per indicated horse-power. 

‘The three types of engine previously dealt with will, 
in comparable cases, have heat rejections as given in the 
following table :— 


Super- 
Saturated | Super- heated 
steam. heated and 
steam. reheated 
steam. 
Heat content above conden- 
sate per lb. of exhaust 
eteam, B.TH.U, 9 2.5 is5 928-7 981-5 | 1,015-7 
Lb. steam to condenser per 
LEP. perhour . ....° .. 13-9 10-7 8-67 
Total heat rejected to cool- 
ing water per I.H.P. per 
hour, B.Th.U. sae... sank Gage 10,500 8,800 











Thus, although the heat content per pound of the 
reheated engine exhaust is some 10 per cent. greater 
than that of the saturated engine, yet the quantity of 
heat per indicated horse-power rejected to the condenser 
is some 32 per cent. less. 

The reason for the difference between theoretical and 
practical effects of superheat on engine thermal efficiency 
is that theory makes no allowance for the deleterious 
effect of steam wetness on cylinder efficiency. Wetness 
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is thought to act against efficiency in several ways, of 
which the following are perhaps the most important :— 

Possibly the most serious loss is that due to the cylinder 
walls receiving heat from the steam during the admission 
stroke, and rejecting it to the exhaust steam during the 
exhaust stroke. Such heat may be looked upon as having 
by-passed the cylinder, and taken no part in the work 
done therein. Saturated steam assists this by-passing 
to a greater extent than does superheated steam, because 
of its greater efficiency as a heat-transferring medium, 
due first to its greater conductivity, and secondly to its 
receiving heat as latent heat—that is, at constant tempera- 
perature. Superheated steam, on the other hand, receives 
and rejects heat as sensible heat—that is, with a change 
in temperature, which change at once reduces the tem- 
perature gradient and the heat transfer. Also, and 
particularly in “ wet ’’ engines—that is, engines in which 
water accumulates to, as it were, a ‘‘ dynamic saturation ” 
point—the effect of the water being thrown about will 
increase the heat exchange. 

A further point, and one which some authorities put 
foremost, is that in all steam engines there is, under 
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Section through H.P. cylinder and steam poppet valves. 


Poppet Valve Arrangement. 


working conditions, a considerable leakage of steam past 
pistons and valves, and it has been experimentally 
proved that the leakage with superheated steam is only 
a fraction of that with “ wet ”’ steam. 

However, it will be noted that the use of superheated 
steam acts favourably in respect of all the above effects, 
and that a superheated condition during the exhaust 
stroke of the L.P. cylinder is as important as in any other 
stroke. 

It also follows from the foregoing that the ideal practical 
steam engine should have the cylinder contents in a state 
of stratification rather than in a state of turbulence— 
that is, the particles of steam adjacent to the walls should 
remain there and insulate the main body from taking part 
in the wall heat exchange. 

Although the phenomena of cylinder swirl and turbu- 
lence has been fully explored and applied to the oil 
eng ne, ths converse requirement of stratification for the 
steam engine does not seem to have been explored and 
may well prove to be a fruitful field. ° 


4. Practica APPLICATION (ENGINE). 


In the accompanying drawing, Fig. 3, plan and elevation 
views of a typical reheated three-crank, triple-expansion 
engine are given, the particular example having cylinders 
of the following dimensions :— 


23}in. diameter 

38in. diameter 

66in. diameter 

45in. 

1800 I.H.P. at 65 r.p.m. 
2200 I.H.P. at 70 r.p.m. 


High pressure 
Intermediate ... 
Low... a 
Common stroke 
Service power 
Trial power 


It will be noted that the L.P. cylinder is placed centrally, 
with the H.P. to forward and the M.P. to aft; this 
arrangement, besides suiting the general lay-out, gives 
full accessibility to the H.P. and M.P. poppet valve gear, 
shortens the engine, and gives a symmetrical thermal 
expansion of cylinders from the centre of length, since 
the H.P. and M.P. cylinders are at approximately equal 
temperatures. A very good balance can also be obtained 
as the heavier L.P. line is central with the lighter lines 
to each side, and in a triple-expansion engine the natural 
weight of the H.P. plus M.P. lines just about equals 
that of the L.P. line, whilst the manceuvring qualities 
are certainly not inferior to those of the more usual cylinder 
arrangement. 

Both H.P. and M.P. cylinders are fitted with steam and 
exhaust double-beat poppet valves of the type shown 
in section in Fig. 4. Such valves, which have been fitted 
by the author’s company to the H.P. cylinders of about 
100 ships during the past eight years, have the advantage 
of not requiring internal lubrication, of permitting separate 
steam and exhaust passages with reduced heat loss in 
this highly turbulent region, and particularly over long 
periods of a negligible leakage. 

The L.P. cylinder is fitted with a balanced double- 
ported slide valve, it being considered that, in this case, 
where it is difficult to arrange for the necessary flow area 
with poppet valves, the reduced resistance compensates 
for any thermal deficiency. 

All valves are driven by the usual Stephenson link 
motion on account of its well-proved suitability for 





marine work ; in the case of the H.P. and M.P. cylinders 
the known deficiencies of this valve gear in the linked-in 
positions are to a large extent counteracted by the use 
of separate exhaust and steam cams of suitable contour. 

All the pistons are fitted with special restricted rings 
of a type suitable for the steam conditions. 

The M.P. cylinder and its fittings is a reproduction 
of the H.P. cylinder in all respects, including a liner of 
Lanz Perlit iron of a grade suitable for the conditions. 

Owing to the complete absence of water throughout 
the engine, the internal lubrication has special require- 
ments, and is effected on the principle of supplying oil 
to a number of strategic points, each point being fed by a 
separate mechanical oil pump unit. In the engine illus- 
trated, when developing 1600 I.H.P., the consumption 
of internal cylinder oil amounts to no more than 0-8 pints 
per day with perfect lubrication of all parts. 

The reheater is mounted on the port side of the cylinders, 
and is shown in section in Fig. 5. 

Steam at 220 lb. per square inch pressure and 750 deg. 
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Fic. 5—Reheater. 


Fah. passes through the U tubes, and leaves the reheater 
at about 600 deg. Fah.; the heat given up by this steam 
is received by the H.P. exhaust steam, which passes in 
a suitable manner round the outside of the U tubes at 
about 70 lb. per square inch pressure, and is raised in 
temperature from about 425 deg. Fah. to about 575 deg. 
Fah. The reheater is of all-steel construction ; the U-type 
tube was adopted on account of the freedom such tubes 
have for expansion under the rapid temperature changes 
when maneuvring ; it will also be noted that both sides 
of the reheater are self draining. The factors affecting 
heat flow are so arranged that a heat transfer of about 
5000 B.Th.U. per square foot per hour is attained with a 
negligible loss of pressure. 

In other respects the engine follows usual up-to-date 
practice, and calls for no special comment. 


5. Borers. 


For reasons already stated the boilers are of the Scotch 
cylindrical type, and are required to generate steam 
at 220 1b. per square inch pressure at a temperature of 
about 750 deg. Fah. To meet marine requirements the 
type of superheater for these steam conditions has been 
the subject of much research, ashore and afloat, which 
has resulted in the design described below. 

Fig. 6 shows a section through a typical boiler of 
15ft. 6in. diameter, and 12ft. length. It will be noted 
that the design is of normal modern practice, except that 
the combustion chambers are deeper than usual—about 
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Fic. 6—Arrangement of Combustion Chamber Superheater. 


4ft. depth being necessary to accommodate the super- 
heaters, and to give access to the back tube plates without 
disturbing the superheater. 

The smoke tubes are 2}in. outside diameter, and fitted 
with retarders, and are kept clear of ash by means of 
the front end return flow blower shown, which simul- 
taneously blows both tubes and superheater. In some 
cases, although not shown on the section, a back-end 
blower is fitted, having its nozzle projecting through the 
superheater, and also blowing superheater and smoke tubes 
simultaneously. 

The superheater elements consist of simple flattened 
coils, and are connected through hollow stays to the 
headers on the boiler back, all elements being inter- 
changeable and self-draining. Special heat-resisting 
steels are extensively used in the superheater, the research 
on which has included “ breakdown” tests at 800 lb. 
per square inch pressure and 1500 deg. Fah. temperature. 

In connection with marine boilers generating steam with 
high superheat, there are one or two points to which 
attention might be drawn. Such boilers as are at present 
under consideration will normally have a feed tempera- 
ture of about 300 deg. Fah. and steam superheated to 
about 750 deg. Fah., the total heat received by the 
feed to the boiler being apportioned as follows :—To 
feed heating, 8 per cent.; to evaporating, 74 per cent.; 
to superheating, 18 per cent. The provision in the boiler 
for the transfer of the large proportion of heat to super- 
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heating renders the superheat temperature rather 
susceptible to operating conditions, and in particular 
to the quantity of steam passing through the superheater. 

Fig. 7 illustrates the effect of feed temperature and 
feed quantity on superheat, it being assumed that com- 
bustion conditions remain constant at the rate for full 
power. In Fig. 7 normal feed quantity means the quantity 
required to keep constant water level in the boiler ; 
departures from normal feed quantity can, of course, 








u 
°o 





is) 
uw 





ft 
°o 


a 








° 





PROPORTION OF NORMAL FEED QuaNTITY 


z 
#\- 
" 














0-5 : 
— 

- : m: 
Q 50°F 100°F 150°F 200°F 250°F 300 °F 350°F 
THe ENGINEER’ FEEO TEMPERATURE Swain Sc 


Fic. 7 


only be of temporary duration as the water level will 
tend to rise or fall depending on whether the feed quantity 
is in excess of or less than normal. It will be seen that a 
combination of cold feed and excess feed quantity can 
lead to high steam temperatures—conditions likely to 
occur when manceuvring—although once the effects are 
appreciated, they are easily safeguarded against by 
maintaining the temperature and equality of feed. The 
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Ship. ec 
Barry to River 





the Siemens-Ford electrical type and was fitted imme- 
diately abaft the Michel thrust block. The shaft to which 
the torsiometer was fitted had previously been calibrated 
in the works, giving a torsional modulus of 11-81 million 
pounds per square inch. 

The following results were obtained over a four-hour 
period, the machinery bsving been running steadily for 
some hours previously : 


vi 2 m. 84-5 
H.P. 2210 
s -H.P.. 2096 


94-8 per cent. 

7 Ib. per sq. in. 
225 Ib. per sq. in. 
209 Ib. per sq. in. 
26in. mercury 


Mechanical efficienc y ; 
M.I.P. referred to L.P. piston 
Boiler steam pressure r 
Engine stop valve pressure 
Condenser vacuum sa 


Barometer . te 29-13in. mereury 
Superheater outlets ... 762 deg. Fah. 
Reheater inlet 747 deg. Fah. 
Engine stop valve 632 deg. Fah. 
H.P. exhaust 466 deg. Fah. 
M.P. chest ... 597 deg. Fah. 
L.P. chest ... 334 deg. Fah. 
Feed at filter 125 deg. Fah. 
Feed after primary heater 183 deg. Fah. 
Feed after secondary heater 279 deg. Fah. 
Air at furnaces ... ay 237 deg. Fah. 
Gases after air heater | 380 deg. Fah. 
Fuel oil: 
Specific gravity at 60deg. Fah. ... 0-967 


Gross calorific value... 18,398 B.Th.U. per Ib. 

Viscosity, Redwood at 100 deg. 
Fah. . 

Oil burnt per hour for all | uurposes.. 

Water consumption for all purposes 

Water consumption for auxiliaries... 

Water consumption for main engine 
and bleeding . 

Boiler efficiency (to gross CV. ) 

Lb. oil per I.H.P. ad hour, all pur- 


3000 sec. 

1768-3 lb. per hour 
22,670 lb. per hour 
1980 Ib. per hour 


20,690 Ib. per hour 
80-75 per cent. 


poses 0-800 
Lb. oil per S.H.P. » per hour, all | pur- 
poses 0-844 


The following are overall rel performances of the sister 
vessels, s.s. ‘* Lancaster Castle’ and ‘‘ Lowther Castle,” 
during loaded and ballast voyages : 


Relient. 


ye aster.” 


oaded 


* Lowther.”’ * Lowther. gy 


Barry to Port Said. Liverpool to ‘Tyne to 


Plate to Liv erpecl. Colon. Buenos Aires. 
Mea an n drau ght ... . 24ft. 7jin. 24ft. Spin. loft. 3hin. 12ft. lin. 
Mean displacement, Wie) Hiss not okt 12,644 12,680 5,720 5,600 
Distance, nautical miles ... 12,176 3,059 4,671 6,420 
Mean speed, knots : 10-07 10-33 10-59 10-65 
Mean r.p.m. for voyage ... 60-33 61-5 63-14 63-5 
Mean slip, per cent. 6-05 5-4 5-59 5-6 
Mean [.H.P. 1,468 1,500 1,204 
Coal per day (all purpose Ss, eluding. ev aporat- 
ing all make- -up feed), tons . : , 16-14 16-04 15-97 14-05 
Coal | per I.H.P. per hour. 1-025 1-00 1-089 
Admiralty coefficient 379 400 316 
Coal coefficient ... 34,375 37,350 23,840 27,109 
Quality of coal ... Welsh mixed, 50 per | Welsh mixed, 50 per Yorkshire North Country 
cent. large, 50 per eent. large, 50 per 
cent. small eent. small 
Gross ealorific value as fired, B.Th.U. per lb. About 13,900 About 13,950 About 13,559 


curves in Fig. 7 assume that combustion remains constant 
at full power, whereas in practice the fan engine, or such 
other mechanism as governs the rate of combustion, 
is controlled adjacent to the main engine controls, so 
that steam demand and combustion rate can be approxi- 
mately mutually regulated. 

In a typical machinery arrangement in a 9000-ton 
deadweight, 10-11-knot voyage cargo vessel, the main 
engine and boilers are similar to those already described. 
An auxiliary boiler is installed, generating saturated 
steam at the same pressure as the main boilers, viz., 
220 lb. per square inch, and being 12ft. 6in. diameter by 
llft. 6in. long with 1588 square feet heating surface. 
As well as the usual functions of working cargo, port 
use, &c., the auxiliary boiler can be used for raising steam 
in the main boilers, the method adopted being the circula- 
tion of the water content of the main boilers through the 
secondary feed heater, the latter being supplied with 
live steam from the auxiliary boiler. The pipe arrange- 
ment is such that the auxiliary steam can also be circulated 
through the superheaters in the main boilers when fires 
are first lit in the latter. 

It is also necessary, to avoid overheating of superheaters, 
for all steam generated in a main boiler to pass through 
the superheater; this requirement involves the fitting 
of a de-superheater for use when manceuvring when a 
main boiler is in use for auxiliary purposes, or when 
* running-in” a new engine, &c.; the de-superheater, 
however, is not in use when the machinery is “* full away ” 
at sea. The de-superheater fitted is either of the injection 
type, in which feed water is injected into the steam in a 
special chamber, the quantity of feed injected being 
controlled by a thermostat in the steam outlet from the 
de-superheater, or, alternatively, it may be of the surface 
type, in which the steam or a portion thereof is passed 
through a coil submerged in the boiler water. 

The following auxiliary machinery works on super- 
heated steam (600 deg. Fah. at sea) :—One centrifugal 
main circulating pump, one forced draught fan, one 
16-kW dynamo, one ballast pump, one general service 
pump, one harbour feed pump, two main feed pumps. 

Feed heating is carried out in two stages; the first 
stage using auxiliary exhaust and the second stage using 
steam bled from the H.P. exhaust of the main engine. 


7. PERFORMANCE. 


The following data was obtained in December, 1937, 
from the s.s. “* Conakrian,’’ owned by United Africa Com- 
pany, Ltd., of London, the installation being such as has 
been described except that the boilers are oil-fired and 
16ft. lin. diameter by 12ft. 44in. length, and the main 
engine is of the same size, but modified to develop 2200 
1.H.P. in service at about 85 r.p.m. 

Fuel and feed water were both measured in tanks, 


which were calibrated beforehand, as also were the indi- 
cator springs, thermometers, &c. 





The torsiometer was of 


The performance of the ‘ Laneaster Castle ’’ on the 
Barry—River Plate—Liverpool voyage is thought to be the 
most economical yet achieved by any coal-burning general 
cargo vessel on a long round voyage; it is, however, 
necessary to remark that efficiency of both hull and 
machinery contribute to the above ship performance and 
that the ships were built by Messrs. Sir James Laing and 
Sons, Sunderland, to lines developed during much tank 
research. 

The following data were obtained during 1937 in the 
s.s. ‘* Lancaster Castle ” of 9280 tons deadweight capacity, 
owners James Chambers and Co., Liverpool. e 
machinery is exactly as described on page 452 and the 
coal burnt was Welsh mixed 50 per cent. large, 50 per cent. 
small, gross calorific value as fired about 13,900 B.Th.U. 
per pound. The machinery was run at various powers from 
full power down to half power, and all the data obtained 
over trials each of twenty-four hours’ duration. The 
ship’s speed was obtained by observation, the ship being 
fully loaded with ¢ a + displac ement of ‘12, 600 to 12, 700 tons. 


| | 

















| 


4 B. Cc. bs -stqR 
Ship’s speed, knots... ...| 8-7 | 10-12 10-76} 11-39 
R.p.m. aya a 52 58 62-5 | 66°5 
Apparent ~~ per cent. 5-5 2-0 6-6 3°6 
Mean I.H.E .| 903 1220 1510 =| 1790 
Boiler steam pressure, Ib. | 
per sq. in. | 220 218 | 218 216 
Condenser vacuum, Hg. in.) 27-5 27-5 | 27-5 27-3 
Steam temperature at] | | 
boilers, deg. Fah. ..| 650 | 705 | 730 750 
Steam temperature at | | 
engine stop valve, deg.| | 
Fah. See EO Te th SD 590 | 620 635 
Steam temperature at } 
M.P. chest, deg. Fah. ...| 470 | §14 | 530 | 560 
Steam temperature at) | } 
L.P. chest, deg. Fah. 230 | 275 286 | 338 
Feed temperature at filter | | 
tank,deg.Fah. ... ...| 124 | 123 | 122 125 
Feed temperature after| 
primary heater, deg. | | 
fahisiends. Ate bos 189 182 | 180 | 182 
Feed temperature ‘after | 
secondary heater, deg. | | | 
‘ah. wath alanis al wate ...| 254 | 262 | 260 | 258 
Air temperature at fur | | 
naces, deg. Fah. 205 216 «6| «216 
Gas temperature at funnel | 
base, deg. Fah. ‘ 350 410 410 465 
Coal per day for all pur-| } | 
com, kena... 9-4| 13-3 | 17-5] 19-6 
Coal ii Le. ‘per | “hour, | 
Ib. 0-97, 1-01| 1-08; — 1-02 
| 


In einistienbien the entities maak like to thank Menu: 
James Chambers and Co., The United Africa Company, 
and the The North-Eastern Marine Engineering Company, 
Ltd., for permission to publish the foregoing information. 














Transformer Coolers. 


AN unusual arrangement of transformer cooling tubes 
which gives a clear and unrestricted path for the con- 
necting cables to the transformer terminals or cable boxes, 
as the case may be, is shown in Fig. 1, which illustrates 
a 300-KVA, 1200/3300-volt transformer built by the 
Fuller Electric and Manufacturing Company, of Fulbourne- 
road, Walthamstow, E.17. Although the arrangement 
increases the overall height of the unit it reduces the 























TRANSFORMER COOLING ARRANGEMENT 


dimensions in other directions and provides an oil con- 
servator vessel. In certain cases the patented construction 
has been found to offer considerable advantages, but 
it is not, of course, intended completely to supersede the 
usual arrangement with the tubes at the sides of the 
transformer tank. 

For applying the fins to the cooler tubes of all its 
transformers the company uses the patented machine 
shown in Fig. 2, which is also employed in connection 
with the manufacture of other radiators having gilled 
tubes. The fin material is electrically heated by passing 
a heavy current through it whilst it is coiled on to the 
tube. The current passing through the fin material and 
tube leaves by way of the water-cooled bearing to be seen 
in the illustration, with the result that the inner edge 








TO COOLING TUBES 


APPLYING FINS 


is compressed on to the tube with considerable force as 
it is coiled in place. When starting the process the fin 
is lightly welded to the tube, which is revolved at a 
suitable speed. Appropriate guiding arrangements are 
provided, and contacts for feeding in the current which 
can be varied at will. The strip is wound on the tube 
just under dull red heat entirely free from crinkles, 
and after it has been applied the tube can be cut at any 
place without the strip breaking away. 





Air Blast Circuit Breakers. 





ALTHOUGH there is not at present any marked tendency 
in this country to employ air blast circuit breakers, 
they continue to make headway in various parts of the 
Continent, where the electrical manufacturers claim to 
have brought them to a high state of perfection. To 
the indoor breakers of this kind Brown, Boveri and Co. have 
now added a breaker for outdoor service as shown in the 
accompanying illustration, which represents a 150-kV. 
400 amperes unit. At the lower part is the compressed 
air tank with the main valve, and the operating gear. 
Inside the vertical member on the right are the rupturing 
contacts arranged one above the other in order to obtain 
the most advantageous voltage distribution at the 
moment of rupture and to reduce the space occupied 
by the breaker. It is claimed that the air consumption 
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is low compared with that of other breakers. Breakers 
for voltages up to 87 kV are generally built with a single 
compressed air tank, while those for the highest voltages 
have one tank per pole. When breakers are combined 
with current transformers the arrangement shown is 
advantageous as regards utilisation of space, and it also 
allows the volume of the compressed air tank to be 

















OUTDOOR AIR CIRCUIT BREAKER 


increased without any great change in the design, when 
it is specified that the breaker should be capable of operat- 
ing several times in succession without refilling the air 
tank. Usually, however, the compressed air tanks are 
dimensioned for one rupturing operation, beginning with 
the rated pressure of 13 kilos. per square centimetre. 
In this way the weight and dimensions of the breaker 
can be reduced to a minimum, while the position and 
dimensions of the standby compressed air tank can be 
arranged to suit the plant conditions. Breakers rated 
at 65 kV and upwards are equipped with their own 
switching in and switching out control valves, and by 
means of an electrical connection between the tripping 





depths up to 11fin. The 1-3 H.P. motor, which is of the 
reversible type, 1s enclosed in a strong casing and is fitted 
with an internal cooling arrangement. Axial pressure 

















GRINDING ATTACHMENT 


during grinding is taken by a longitudinal bearing which 
can be adjusted to take up any wear. A small industrial 
dust collector has been developed for use with the grinder. 








Sleeve Valve Aero-Engines. 





THE first of the new sleeve valve aero-engines of the Bristo] 
Aeroplane Company to go into large quantity production 
has recently passed the 100-hours Air Ministry type test 
with excellent results. This engine, which has been 
named the “ Perseus XII,” is.a moderately supercharged 
nine-cylinder radial unit of 52in. diameter. It develops a 
maximum power of 905 B.H.P. at a height of 6500ft., 
whilst its power for take off is 795-830 B.H.P., and the 
international rating is 715-745 B.H.P. at 6500ft. 

In general design the new engine, which is shown i1 the 
accompanying illustrations, corresponds with previous 
“Perseus” types, but many detail improvements have 
been made, especially in equipment and installation 
arrangements, One important feature, which has received 
official approval as a result of the type test, is the new 
“* Bristol’ accessory gear-box, by means of which the 
large number of engine-driven accessories now required 
for aircraft equipment are mounted on the bulkhead 
instead of on the engine itself. This considerably simplifies 
installation work and also represents a valuable contribu- 
tion towards the development of standardised, interchange- 
able power units. Several alternative arrangements of 
the accessories can be provided. The gear-box is driven 





fitted, the shape of the sleeve valve cylinder and the 
infrequency of overhauls with this type of engine having 
greatly facilitated the design of baffles, which are both 
efficient in action and simple in construction. 

The “‘ Perseus XII” is approved for use with a con- 
trollable pitch airscrew, a 13ft. diameter De Havilland- 
Hamilton airscrew having been fitted during forty hours 
of the official type test. The engine mounting arrange- 
ments are simple and convenient, and are designed to 
provide interchangeability between mountings of either the 
rigid or flexible types. 

In addition to the type test, one of these engines is 
undergoing extensive flight trials. Over 200 hours of 
hard flying have already been completed with the pro- 
duction type installation, including the new accessory 
gear-box arrangement. The considerable reduction in 
servicing requirements evinced during previous endurance 
trials of these sleeve valve engines has again been apparent, 
in spite of the fact that flying has been carried out under 
very adverse weather conditions and to a test schedule 
which subjects the engine to severe treatment. 

The ‘‘ Perseus XII” is scheduled for the regular pro- 
duction equipment of several new Service aircraft types, 
and we are informed that a civil-rated version will be 
announced in the near future. 








SIXTY YEARS AGO. 





A stupy of our provincial correspondents’ letters in 
our issue of April 19th, 1878, throws a number of interest- 
ing sidelights on the state of trade at that time. In general 
business was labouring under the depression which had 
prevailed for the past two years or so and was struggling 
with fresh difficulties created by the fear that this country 
would be drawn into war as a result of the Russo-Turkish 
conflict. Prices were falling and sales were on a reduced 
scale. A curious situation was reported by our Wolver- 
hampton correspondent. The Earl of Dudley’s Round 
Oak Works had, he said, been offered iron, originally 
produced at the works, at 5s. a ton lower than the price 
at which it had initially been sold. With the fall in prices 
wages were being reduced. The same correspondent 
reported that the workpeople in the South Staffordshire 
horse-nail trade had agreed to accept a reduction of 3d. 
per 1000 nails. About a thousand men would, as a result. 
have their wages reduced to 14s. or 16s. a week. The 
iron workers in the North of England were also having 
their wages reduced. In Scotland there was trouble at 
the coal mines following a reduction of 6d. a ton in wages. 
Our Scottish correspondent further reported that the 
miners’ unions were decaying in membership. The Fife- 
shire union, he said, was on the verge of falling to pieces. 
The union serving the miners in the Maryhill district 
near Glasgow had been dissolved and the question of the 
disposal of its funds had given rise to a law case. The 
office bearers had, it seems, passed a resolution under 
which the funds were to be divided among themselves 
and the few remaining members of the union. To add to 
the difficulties of the situation foreign competition in 














715-745 B.H.P. 


coils the three poles are made to act together. The design 
of breakers for voltages below 50 kV is similar to that of 
indoor breakers, in so far that there is a common main 
valve for all three poles of a three-phase unit. 








A Grinding Attachment. 


THE accompanying illustration shows a grinding attach- 
ment for lathes, planers, and shaping machines, which has 
been introduced into this country by F. H. Ockenfels, of 
Slough. It is adapted to the various machines by chang- 
ing the supporting arm, which is easily and rapidly 
removed by undoing its four supporting bolts. For 
surface grinding purposes the machine is fixed to the tool 
head of a planing machine by means of a bracket, which 
takes the place of the supporting arm, and it makes use 
of a cup type grinding wheel. An extension fitted on the 
spindle enables internal grinding to be done to depths up 
to 5fin. and, by fitting a separate supporting sleeve, to 





NINE-CYLINDER RADIAL SLEEVE VALVE AERO 


from the rear of the engine by an enclosed flexibly jointed 
shaft, which is available in various lengths to suit different 
installations. 

Another improvement incorporated is the magneto timing 
control. A variable timing device is interconnected with 
the throttle in such a way that the best ignition setting is 
automatically obtained for every throttle position. As 
on al] the company’s present engines, the whole ignition 
system is fully shielded for radio screening. 

The carburetter is of the Claudel Hobson fully automatic 
type, and is provided with a controllable hot and cold 
air intake of improved design. The chute for collecting 
cold air is integral with the main body of the intake, and 
projects downwards behind the rear cowl support ring. 
Two hot air collectors are mounted one on either side of 
the intake body, and project forward {towards the two 
lower cylinders. Two spring-loaded shutters, operated 
by a single control lever, regulate the proportion of hot 
air admitted to the intake. 

A standardised type low drag cowl unit is available, 
complete with controllable gills. An efficient aerodynamic 
entry is afforded by a single outlet pressed steel exhaust 
manifold, as used successfully in the past on the com- 
pany’s poppet valve engines. Inter-cylinder baffles are 





some departments was acute. Our Sheffield correspondent 
stated that Belgian iron was keeping its grip on the market. 
For all their reductions in wages our ironmasters were 
unable to bring their prices down to the level at which 
the Belgians delivered their material in the district, There 
was hardly a building of importance being erected, he 
said, in which Sheffield iron was being used. Belgian 
iron was being employed exclusively in the extensions 
to the Corn Exchange, in new bonded warehouses, and in 
a number of other buildings, many of which were within 
sight of Sheffield ironworks. In spite of these gloomy 
reports, however, it would appear that export business 
was not wholly dead. Birmingham engineers and iron- 
founders, it was reported, were busy on corn mills for 
Turkey, and on constructional work for Japan. South 
Staffordshire manufacturers were supplying naval 
requisites and tillage equipment to Russia and agricul- 
tural implements to France and Austria. Lancashire 
steel makers were occupied on the production of steel 
rails for Canada, the United States, France, and Germany. 
Bessemer rails were also being sent abroad from Sheffield 
and South Wales. 
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Articulated Railcars for the Great 
Northern Railway of Ireland. 


WO new articulated railcars have recently been com- 
pleted at the Dundalk works of the Great Northern 
Railway Company (Ireland), under the direction of the 
company’s chief engineer, Mr. G. B. Howden. These 
trains, intended for use on the Dublin-Howth suburban 
services, are to replace the two previous units of 150 H.P., 
which are being transferred to the Belfast district. The 
new cars, although generally similar as regards passenger 
accommodation to the cars built early in 1936, have 





prevented from reaching the two coaches. Each of the 
two bogie axles carries a load of approximately 12 tons, 
consisting of nearly half the weight of one coach and half 
the weight of the bogie. This weight is stated to provide 
sufficient adhesion to prevent wheel slip under the worst 
conditions without sanding. 

Each power bogie axle is a driving axle, and is furnished 
with a separate power unit and transmission, comprising 
a Gardner 6LW oil engine, with a maximum output 





major overhauls. Each engine has its own silencer 
mounted near the roof, the exhaust gases passing to atmo- 
sphere through pipes projecting through the roof. 
The driver’s panels—one at each end of the train—are 
noticeably free from complicated controls, and they con- 
tain only engine revolution indicators, vacuum gauges, 
oil pressure gauges, and indicators showing the position 
of the hinged entrance steps. The engine “ accelerators ” 
are mechanically controlled from the driver’s cabs, and 
the gear-boxes are operated on the vacuum electric 
principle, as mentioned above, the gear selector and 
operating levers being mounted on a panel in front of 
the driver. Mounted on the side of each panel is an engine 
* accelerator ” lever, to which is attached a ‘* dead-man’s 
handle ”’ arrangement, which brings the engines to idling 
speed and applies vacuum brakes to the twelve wheels 
of the train in the event of the collapse of the driver. 
Heating of the coaches is accomplished by the Burling 
ham hot water system, with radiators under the seats. 
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certain differences in the power wut and control arrange- 
ments. In both the new vehicles and the previous cars, 
the trains consist of a three-unit articulated rake, in which 
the short central unit forms a power carriage only, and 
the two end units are for passenger accommodation. In 
the previous sets, a single engine of 150 B.H.P. provided 
the motive power and the drive was taken to the six wheels 
of the articulated bogie through coupling rods, whereas 
the newly constructed vehicles incorporate a central 
power bogie with four wheels, in which the two axles are 
driven independently by two oil engines, with an aggre- 
gate output of 204 B.H.P. 

A view of the complete train is reproduced in the 
engraving, Fig. 1, while the arrangement of the central 
power bogie can be clearly seen in the drawing reproduced 
in Fig. 2. Accommodation is provided for a total of 164 


passengers, made up of eight first-class, 51 second-class, 
The power bogies were designed and 


and 105 third-class. 








of 102 B.H.P., a Vulean-Sinclair hydraulic coupling, a 
Wilson five-speed epicyclic gear-box, Layrub propeller 
shaft, and a Walker spiral bevel forward and reverse 
gear-box mounted on the axle. Since each power unit is 
entirely independent of the other, and each is provided 
with its own set of auxiliaries, such as exhausters, train- 
lighting equipment, and oil cooler, a failure occurring in 
one engine or its transmission will not prevent the train 
being driven at a reduced speed until the trouble can be 
put right. The forward and reverse driving boxes on the 
two driving axles are designed to meet this contingency, 
and a neutral position is provided in which there is no 
connection between the axle and the transmission. At 
the engine governed speed of 1700 r.p.m. and allowing 
3} per cent. slip for the hydraulic coupling, the maximum 
speeds attainable on the gears are 12, 15, 24}, 34}, and 
48 m.p.h. 

Reproduced in Figs. 4 and 5 are two views of the power 
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FiG. 2—POWER BOGIE ARRANGEMENT 


constructed by Walker Brothers (Wigan), Ltd., according 
to its latest patented design, in collaboration with Mr. 
G. B. Howden, while, as mentioned above, the passenger 
bodies with their underframes and bogies were built at 
Dundalk. 

In these latest cars the Walker patented central power 
bogie has four wheels, with a wheel base of 12ft. and 
wheels 3ft. in diameter. It carries at each end a hemi- 
spherical socket and ball, upon which the inner ends of the 
two passenger coaches are supported. This hemispherical 
socket is mounted on double laminated transverse 
springs (Fig. 3), so that the coaches are thus sprung at 
this point independently of the power bogie suspension 
system. Provision is also made whereby wheel flange 
transverse shocks are absorbed by rubber cushions and 





bogie, which show the mounting of the various com- 
ponents. Above each engine is mounted a fuel tank with 
a capacity of 35 gallons, sufficient for a journey of 300 miles. 
A direct gravity fuel oil feed is thus obtained. The tanks 
to be seen mounted above the fuel tanks are vacuum 
reservoirs for use with the engine and transmission electro- 
pneumatic control system. A belt drive is arranged for 
the exhausters, of the Vacuum Brake Company’s manu- 
facture, which are driven from each engine. Engine water 
cooling is effected in twin gilled tube radiators by the 
Spiral Tube and Components Company, Ltd., while the 
engine lubricating oil is cooled in separate internal coolers. 
The cooling water radiators are mounted in sections on 
the roof of the central unit, and are so arranged that the 
roof can be removed and the engines can be lifted out for 
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The heating pipes are taken from the engine cooling 
water circuit, below the thermostat, so that there can 
still be circulation of water through the heating radiators, 
even though the thermostat is closed. The pipes for each 














FIG. 3—SPRUNG CROSS BOLSTER AND PIVOT 


body are connected to the adjacent engine cooling water 
system; therefore, the heating for each carriage is 
separate. 

Current for train lighting is supplied by large capacity 
Exide batteries, mounted in an accessible position outside 
the power bogie frame on each side. The lighting system for 
each of the coaches, like the heating system, is also separate, 














Fic. 4—POWER BOGIE 


there being an independent generator and battery for each 
body. 

As in the previous cars, the passenger bodies are of 
timber construction with steel outer panels, finished in the 
company’s standard colours of blue and cream. The roof 
is of wood, covered with canvas, and painted grey. 





Interiors are finished in Rexine, with tubular frame seats 
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and Dunlopillo upholstery. The guard’s and luggage 
compartment occupies a position at the end of one body. 

Since the cars are fitted with Hoffmann roller bearing 
axle-boxes, it has been found that at stations on even a 
slight incline the brakes must be kept on until the starting 
bell signal has been given by the guard. A quick-release 
arrangement has accordingly been fitted, so that the 
brakes can be released at the instant of moving off. On 
the previous cars it was found that the vehicles had a 
tendency to move off slowly during the period in which 
the driver was changing train ends for the purpose of 
reversing ; for example, at terminals where the track 
was not level. The new brake arrangement enables the 
driver to release the brake from either end of the train 
and obviates this difficulty. 

The main advantages of the Walker power bogie, as 





cutting pressures are greater, since the top rakes are 
generally less ; (c) the cutting speeds and temperatures are 
higher ; and (d) it is highly important that vibrations and 
deflections be kept at a minimum, 

The tip therefore should have a broad base and be 
adequately supported by a shank of sufficient depth to 
give the necessary rigidity. The shank should be at least 
one and a half times as deep as that of the high-speed 
steel tool which the carbide tool replaces. 

In designing the tool it is desirable to arrange that the 
back of the tip is fully supported by the shoulder on the 
shank. With this in view a step is machined on the shank 
to accommodate the tip (see Fig. 1, ante). It may be for 
this reason that the designs at A and C, shown in Fig. 2, 
are so prevalent. The round nosed tool shown at B 
appears to have been almost entirely superseded by the 
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used on the previous cars, and which have been retained 
in these vehicles, are stated to be that noise, vibration, 
and smell from the engines are confined to the power 
bogie ; that a fire occurring near the engine will be pre- 
vented from reaching the passenger coaches by the air 
gaps between the bogie cab and the coaches; and that 
the weight distribution gives good adhesion of the driving 
wheels, as described earlier in this article. 

Particulars of the weights, laden and unladen, and of 
the cars generally, are given in the following table :- 


Overall length over buffers 125ft. 9fin. 


Height to top of passenger bodies 11 ft. 4}in. 
Height to top of radiator 13ft. Ojin 
Width over body... ... ... ... 9ft. 6in. 
Width over body, folding steps 

extended 11ft. Shin. 


Total unloaded weight ; J 

Total unloaded weight on central 
BOG isc janice 

Total loaded weight. Ss ‘ 

Total loaded weight on central 


41 tons 5 ewt. 2 qr. 


22 tons 0 cwt. 2 qr. 
52 tons 0 ewt. 2 qr. 


a eae ee ch : ... 26 tons 0ewt. 2 qr 
Maximum installed brake horse- 
power 204 








Carbide Tools.* 


(Continued from page 432.) 


Tool Angles.—Tool angles vary with the nature of the 
operation, the material to be machined, the quality of 
finish and other variables. For cemented carbide tools, 
clearance angles should be just great enough to allow of a 
free cutting action. From 4 deg. to 6 deg. is common 
for steel cutting, but larger values are generally used for 
soft metals, and for certain non-metallic substances, ‘such 
as vulcanite, bakelite, &c., the angle is usually about 
12 deg. 

A large top rake gives an acute cutting angle and reduces 
the component forces acting on the tool. For the softer 
metals comparatively large rakes are used, but these cannot 
be employed when cutting steels, as the latter offer a greater 
resistance to penetration. In this case a larger cutting 
angle is required to enable the cutting edge to enter the 
work without being snipped or broken and to sustain the 
cut when the tool has entered. Brittle materials, such as 
east iron, which leave the work in short, independent 
chips, and which are not appreciably work-hardened by 
the cutting operation, need smaller rakes. Little or no 
rake is used for hard brass, phosphor-bronze, and similar 
metals. 

Some users distinguish between the top rake required 
for turning and that for planing, and consider that the 
top rake required for the latter should be substantially 
less than for the former. For the planing of certain hard 
metals they recommend a negative top rake up to 5 deg. 
in order to prevent the tool from digging into the work and 
fracturing. Some users, again, adopt a standard shape of 
tip and obtain the appropriate top rake, for various metals 
by milling the seat in the shank to the desired angle. 

Tip and Shank Size and Shape.—It is good practice to 
adopt a tip of generous proportions. The high cost of the 
tip is a temptation to use a small one, which is easily 
broken. With a large tip the braze is further from the 
cutting edge, and consequently cooler. The shank, too, 
should be considerably larger than that of a corresponding 
high-speed steel tool for several reasons :—(a) The cutting 
of the recess to receive the tip weakens the shank ; (b) the 





* From the Report of the Sub-Committee on Carbide Tools, 
Cutting Tools Research Committee, Institution of Mechanical 
Engineers. Presented on April 8th. 





straight-lipped tool having a plan angle of about 45 deg.; 
that is, the angle between the cutting edge and the axis 
of the work. 

It has been shown that when cutting steel at low speeds 
the frequency of shear of the shaving diminishes with an 
increase in the depth of cut, and also with an increase in 
the feed or traverse, whilst the amplitude of the vertical 
force wave diminishes as the cutting speed increases ; but 
even at the high speeds associated with carbide tools, it 
is doubtful whether this periodic variation of the force 
wave has been entirely eliminated. If it still persists, 
then with a straight-edged tool having a sharp corner, 
shear, with its attendant force variation, will occur 
simultaneously over the whole breadth of the shaving. 
Should the frequency of the force wave synchronise with 
the period of vibration of the machine or work, severe 
chatter would be induced which would soon destroy the 
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Fic. 2—Designs of Tips. 


tool. In the case of the round-nosed tool, however, the 
thickness of the shaving varies over the entire length of 
the cutting edge engaged, and, since the period of shear 
at each point is different, the accompanying force varia- 
tions will tend to neutralise each other. By rounding the 
corner of the straight-edged tool, conditions intermediate 
between the two outlined above are obtained with the 
additional advantage that the stress and the temperature 
at the corner of the tip are reduced. 

Disposition of the Tool Relative to the Work.—With regard 
to lathe turning tools, there is a difference of opinion as 
to the best position of the tool in relation to the centre of 
the work. Judkins and Uecker maintain that the tool 
should always be on centre; whilst, on the other hand, 
the manufacturers of “‘ Cutanit ” prefer the front cutting 
edge of the tool to be yin. below centre for work up to 
4in. diameter and in. below centre for work of diameters 
in excess of 4in. Messrs. Garnett and Field state that when 
turning steel, the tool point should be slightly above the 
centre of the work, and on the centre for boring work or 
when turning castings, bronze, brass, and other materials. 


There is complete unanimity, however, as to the import - 
ance of supporting the tool as close to the cutting edge as 
possible. The ordinary horizontal turning tool is a canti 
lever, and, as such, is subject to deflection under the action 
of the cutting forces. As pointed out earlier, if the 
natural frequency of vibration of the tool coincides with 
that of the work or chip, damage may be done to the 
cutting edge. Even with a very short overhang, it is 
possible that molecular vibration may be set up in the tool. 

The Cutting Fluid.—No records have been found of 
tests to determine the performance of cemented carbide 
tools when operating with and without a cutting fluid. 
That there is no need to use cutting compounds with car- 
bide tools is the opinion of Field, who states that 95 per 
cent. of the users of carbide tools in this country are 
using no compounds for steel cutting. Against this, 
Judkins and Uecker hold that the selection of a suitable 
cutting fluid is often the deciding factor in the success or 
failure of a metal cutting operation. 

Recently Boston, Gilbert, and Kraus carried out inter- 
esting tests in the United States to determine the influence 
of cutting fluids on cutting speed and too! life when using 
a high-speed steel tool on 8.A.E. steel. They found maxi 
mum benefit with a cutting fluid composed of 0-153 per 
cent. by weight of colloidal graphite in a mineral oil, and 
reported that for a given tool life this solution allowed an 
average increase of 20 per cent. in the cutting speed : 
alternatively, for a given cutting speed, the tool life 
increased from 400 to 600 per cent. 

In the Manchester experiments with high-speed stee! 
tools on steel it was found that a cooling medium (soap 
and water) permitted an increase of about 12 per cent. 
in the speed for a given tool life or an increase of about 
150 per cent. in the tool life for a given speed. 

It is reasonable to suppose from the above that the life 
of cemented carbide cutting tools may be extended con- 
siderably by the use of a suitable cutting fluid but the 
nuisance created by its use may more than offset the 
advantage gained. 

Chip Disposal.—The greatly increased machining speeds 
made possible by cemented carbide tools have brought 
about a correspondingly high rate of chip formation and 
the control of the shavings is a serious problem. 

With such metals as brass or cast iron, which usually 
produce small independent chips, strong sheet metal chip 
guards are sufficient to prevent the flying chips from 
becoming dangerous, but when long unruly cuttings, such 
as steel turnings, are coming off the work at a high speed. 
they may be a?source of great danger to the operator and 
to any others who may be near the machine. One attempt 
to overcome this difficulty is to grind a step in the top of 
the tool, the side rake extending for only a short distance 
behind the cutting edge, and leaving a portion of the tip 
as a shoulder parallel to this edge. The object is to form a 
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Fic. 3—Chip Deflector. 
Fic. 4—Chip Breaker 


barrier which will cause the shaving as it flows across the tool 
face to form into close coils and break. Unfortunately, 
the form of shaving varies with the dimensions of the cut 
as well as with the metal machined, so that although a 
tool ground in this way may give good results with a given 
material, cut, &c., it may not do so when one or other of 
these variables is changed. 

A second method which is capable of adjustment is to 
use a separate deflector which may be clamped down 
along the top of the tool (see Fig. 3). The deflector may 
be made of carbon steel faced with stellite. The front face 
of the deflector is set at a steep angle and the arrangement 
has the advantage that the deflector can easily be adjusted 
in relation to the cutting edge of the tool. Good results 
have been claimed for this device, although chip guards 
may be necessary as well. 

The chip breaker developed by Messrs. J. Lang and Sons 
is shown in Fig. 4. It consists of a piece of high-speed 
steel held to the tool by a screw. The distance E between 
the cutting edge and the chip breaker can be adjusted to 
suit the quality of the steel being cut, this distance being 
smaller for soft than for hard steels. 

Some Speeds, Feeds, and Cuts Recommended by Makers 
and Users.—The economical cutting speed varies with the 
type and condition of the machine, the grade of cemented 
carbide, and the material machined. Assuming the 
machine to be in first-class condition, ordinary cast iron 
can be rough machined at a speed of about 250ft. 
per minute with a feed of yin. per revolution, and 
a depth of cut depending on the capacity of the 
machine. On mild steel a good carbide tool can operate 
at a speed of from 600ft. to 1000ft. per minute when taking 
a cut #in. deep with !/,9in. feed, and from 300ft. to 400ft. 
per minute when taking a cut }in. deep with */sgin. feed. 

One prominent maker asserts that the best results can 
be obtained by using the tools on machines which will 





provide cutting speeds of 1000ft. per minute for cast iron 





458 


THE ENGINEER 





Aprin 22, 1938 








and steel and up to 2000ft. per minute or even more for 
non-ferrous metals and free cutting materials. 

The cutting speed and feed may be regulated by the 
quality of finish desired. The time to finish a manganese 
steel blank with ‘‘ Cutanit ’’ was 20 sec. at a speed of 
794ft. per minute, whilst finishing by grinding took 2 min. 
The depth of the scratches in the tool finished blank 
was 0-00019in., whilst the scratches in the ground surface 
were 0-0004in. deep. 


GENERAL INFORMATION. 


There is a reluctance on the part of makers of cemented 
carbide tools to supply information other than that given 
in their catalogues. Unlike tool steels, the various grades 
of cemented carbides are proprietary articles. Some 
users, whilst adopting tungsten carbide tools for machin- 
ing cast iron and malleable iron, have had no success with 
such tools on steel. Professor Boston maintains that 
tungsten carbide has not proved itself superior to high- 
speed steel when cutting medium or soft steel with a 
hardness number below 220 Brinell. 

A claim is advanced that certain carbide tools consume 
less power than others when operating under identical 
conditions. 

Causes of Faiiure.—So far as turning is concerned, failure 
of cemented carbide tips may be brought about by the 
stalling of the machine, loose machine slides, play in the 
bearings, torsional oscillation of the spindle or work, 
incorrect speeds, hard spots in the material being cut, 
and failure to maintain a keen cutting edge, or to prevent 
the cut material from building up a false cutting edge and 
thereby accelerating grooving on the top face and 
causing an early breakdown of the tip. Apart from the 
ill effects resulting from bad grinding, there is the possi- 
bility of injury to the tip by careless brazing, which may 
result in the production of minute cracks, only detectable 
by microscopic examination, and cracks produced by 
local heating and cooling due to an intermittent supply 
of cooling medium. 

Length of Life of Tip.—sSe far as the total or entire life 
of the tip is concerned, one practitioner engaged in loco- 
motive work states that provided no accidental chipping 
or breakage occurs, a well-tended tip should last for 
twelve months on ordinary work. 

With regard to the life between grindings, one user 
advances the opinion that this should be three times, 
whilst Becker gives the normal life at three to eight times 
that of high-speed steel. In another case the practice is 
to withdraw the carbide tools for regrinding at the end of 
each shift with the exception of specially set-up groups of 

_ tools, as in the case of turret or automatic lathes. Apart 
from the cost of setting up a gang of tools, there is the 
problem of the maintenance of dimensions within limits ; 
in the case, say, of parting locomotive piston rings from a 
barrel casting, or machining the ring grooves in the piston 
head, it is found most economical by one user to adopt 
a speed of 120ft. per minute with a feed of about 2/,,in. 
per revolution, in order that the tools may retain their 
width and have a life of from sixteen to twenty-four work- 
ing hours. 

There appears to have been no study of the most econo- 
mical life of cemented carbide tools—that is, a study of 
the cost of the use of these tools in relation to the saving 
in the cost of machining, as compared with high-speed 
steel tools under various conditions. A member of the 
Committee has put this in another way. He states that 
“the Committee should find out the performance of 
carbide tools when cutting standard and commonly used 
materials in such a way that, on the basis of a standard 
tool life, a series of curves can be produced for various 
depths of cut ; these curves should have feeds as abscisse, 
and cutting speeds as ordinates.” ‘‘ When a series of 
eurves is available it would be possible to caleulate the 
performance of a carbide tool, which, when taken in relation 
to the cost of the tool, would show quite definitely what 
saving is to be obtained by the use of carbide tools.”’ This 
would mean the establishment of a cutting speed-tool life 
relation. 

End of Life-—The Manchester Committee in their 
investigations with high-speed steel] tools in 1903, adopted 
as the measure of the tool life the time required to break 
down the cutting edge. This standard was employed 
by many other experimenters. When operating with 
carbon steel tools, Ripper and Burley sought to determine 
the life by observing the bluntness of the cutting edge 
when taking ordinary roughing cuts. This was done by 
means of a micrometer microscope, but necessitated the 
frequent withdrawal of the tool for inspection. The 
withdrawal and re-entry of the tool would intensify the 
blunting effect, and the method of measuring the blunt- 
ness was not altogether ideal. E. G. Herbert in 1910 
introduced a tool steel testing machine in which the vice 
carrying the tool was mounted on knife-edges in such a 
way that the angle of tilt of the vice was proportional to 
the tool wear. The cut was taken on a hard steel tube at 
a very fine feed, and the length of tube cut away, corre- 
sponding to a 3/1000-inch wear of the tool, was taken as 
a means of indicating tool life. 

Smith and Hey when operating on steel with high-speed 
steel tools and using fine feeds (0-0013in. to 0-037in. per 
revolution) adopted an increase of 10 per cent. in the 
initial vertical force on the tool as the limit of its life. 
This was stated to correspond to 0-0015in. wear of the 
cutting edge and to bear a distinct relation to the break- 
down point of the tool and was the stage at which a 
machinist would seek to regrind it. French and Digges 
criticised the selection of the vertical force on the tool 
as a measure of tool life, as it completely ignored the 
axiom laid down by Taylor that ** no law can be estab- 
lished or formulated for cutting steel which expresses the 
relation between cutting speed and the pressure on the 
tool.’ 

In their tests they used a special holder designed to carry 
two tools which could be clamped in the tool rest. The 
tools were mounted abreast, about jin. apart, and with 
their cutting edges exactly in line. The device was 
stated to depend upon the fact that the “trailer” or 
following tool would not cut so long as the “ leader ”’ or 
cutting tool showed no wear. The life of the leading 
tool terminated as soon as the trailing tool began to cut. 
It was found that this occurred when the wear of the 
leader was between 0-OUlin. and 0-002in. Amongst the 


advantages of this arrangement is the rigid support of 





the tool, and, by throwing the cutting points out of line, 
a greater or less amount of wear can be obtained to deter- 
mine the life of the leading tool. 

Professor Schlesinger using a dynamometer on the lines 
designed by Nicolson found, with comparatively heavy 
cuts, that at a certain stage in the cutting process the 
vertical force suddenly increased considerably and he 
took this as marking the end of the tool life. 

Although in many of the tests referred to cutting was 
continued until the cutting edge was destroyed, the opinion 
now prevailing is that in the case of carbide tools a standard 
method of determining the end of the life of the tool before 
the cutting edge suffers appreciable damage should be 
adopted. The need for standardisation applies also to the 
method of measuring cutting speeds. Some experi- 
menters have calculated this from the diameter at the 
bottom of the cut, some on the outer diameter, as appears 
to be the accepted practice in the United States, and some 
from the mean diameter as in the case of the Manchester 
Comunittee. 

Suggested Routine Cutting Tests.—For 
reasons routine testing can only be carried out on a few 
materials, but the latter, if suitably chosen, are of great 
assistance in estimating the cutting capabilities of a carbide 
tool. Dr. Karl Becker suggests that the following tests 
should be carried out on cast iron, manganese steel, and 
a soft steel, with an additional interrupted cutting test 
if it be required to test the strength of the tool :— 

(a) Testing on Grey Cast Iron of Brinell Hardness 
No. 250.—The cutting angle of the tool should be 74 deg., 
the clearance angle 4 deg., and the plan angle 45 deg. 
(The angles given here and in what follows are only average 
values and they can alter appreciably with the hardness 
and toughness of the carbide tip.) At a speed of 260ft. 
per minute, a feed of 0-Olin. per revolution, and a cut 
of 0-12in., the blunting of the face should not exceed 
0-006in. in 3 min. (What this bluntness is or how it should 
be measured is not clear.) Higher cutting speeds up to 
about 1600ft. per minute may be chosen, when the blunt- 
ing will be correspondingly greater, and, in addition, a chip 
cavity may form. 

(b) Testing on Hard Manganese Steel of About 12 per 
cent. Manganese.—The cutting angle here should be 79 deg. 
and the clearance angle 4 deg. At a cutting speed of 
46ft. per minute, a feed of 0-02in. per revolution, and a 
depth of cut of 0-O8in., the blunting of the face should not 
exceed 0-008in., and the chip cavity should not be deeper 
than 0-02in. after 20 min. cutting. Much higher speeds, 
up to 130ft. per minute, may also be used, with a corre- 
spondingly shorter durability. 

(ec) Testing on Mild Steel of About 40 Tons per Square 
Inch Strength.—The cutting angle should be 72 deg. 
and the clearance angle 4 deg. At a speed of 400ft. per 
minute, a feed of 0-Olin. per revolution, and a cut of 
0-lin., the chip cavity should not be deeper than 0-02in. 
after 5 min. cutting. The blunting with this material 
under the above conditions is very small. 

(d) Testing with Interrupted Cutting.—-The material 
should have at least two flutes of a breadth of about jin. 
to lin. With grey cast iron, an initial speed of 260ft. per 
minute should be used, and this should be reduced every 
half minute by about 30ft. per minute, until the tool 
breaks. A good cemented carbide tool, suitable for grey 
cast iron, should withstand jolting conditions at a speed 
of 100ft. per minute. The test, of course, is only properly 
carried out when the lathe itself does not spring. 
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The Quarter’s Shipbuilding 
Returns. 


THE statistics issued by Lloyd’s Register of Shipping 
regarding merchant vessels under construction at the end 
of March last show that in Great Britain and Ireland there 
is a decrease of 36,349 tons in the work in hand as com- 
pared with the figures for the previous quarter. The 
present total of tonnage under construction—1,089,077 
tons—is, however, greater by 74,623 tons than the tonnage 
which was being built at the end of March, 1937. It is, 
moreover, very considerably in excess of the aggregate 
tonnage now under construction in the three leading 
countries abroad. 

About 211,000 tons, 19-4 per cent. of the tonnage now 
being built in this country, are intended for registration 
abroad or for sale. 

The tonnage now under construction abroad*—1,805,619 
tons—is about 31,000 tons more than the work which was 
in hand at the end of December last. 

The leading countries abroad are :—Germany, 370,118 
tons; Holland, 310,667 tons; Japan, 303,779 tons; 
United States of America, 172,764 tons; Italy, 159,685 
tons ; Sweden, 119,880 tons ; and Denmark, 92,705 tons. 

A table shows that of the tonnage beinz built abroad, 
557,575 tons, or 30-9 per cent., are intended for registra- 
tion elsewhere than in the country of build. 

The total tonnage under construction in the world* 
amounts to 2,894,696 tons, of which 37-6 per cent. is 
being built in Great Britain and Ireland, and 62-4 per 
cent. abroad. The quarterly total for the world is 5488 
tons less than at the end of December last, but is still 
higher than any recorded from June, 1930, to June, 1937. 

In Great Britain and Ireland construction was com- 
menced upon 173,031 tons during the last three months, 
a decrease of 44,466 tons as compared with the correspond- 
ing total for the December quarter. During the quarter 
ended March last, 179,992 tons were launched in Great 
Britain and Ireland, a decrease of 43,504 tons as compared 
with the previous quarter. Similar figures for abroad are 
434,901 tons commenced and 446,342 tons launched, 
showing, as compared with the previous quarter, a decrease 
of 61,252 tons in the tonnage commenced and of 104,191 
tons in the tonnage launched. 

Steam and motor oil tankers of 1000 tons gross and 
upwards under construction in the world amount to 
105 vessels of 865,167 tons, of which 31 vessels of 244,657 
tons are beir.g built in Great Britain and Ireland, 16 
vessels of 138,826 tons in Germany, 16 of 118,390 tons in 





* From Kussia, no returns have been received ; for Spain, 
complete information is not available. 





Holland, 13 of 104,650 tons in Italy, 11 of 92,099 tons in 
the United States of America, six of 70,625 tons in Japan, 
and four of 37,700 tons in Sweden. 

The vessels being built in the world at the end of March 
include nine steamers and fifty-one motorships of between 
8000 and 10,000 tons each; four steamers and forty-five 
motorships of between 10,000 and 20,000 tons; one 
steamer and four motorships of between 20,000 and 30,000 
tons ; and four steamers each exceeding 30,000 tons. 

Of the 1,089,077 tons under construction in Great 
Britain and Ireland at the end of March, 551,508 tons 
consisted of motorships, while at the same date the motor- 
ship tonnage being constructed abroad, 1,256,652 tons, was 
726,361 tons in excess of that of the steamers. 

The table respecting marine engines shows that the 
horse-power of steam engines now being built or being 
fitted on board amounts to about 1,029,000 H.P.; this 
figure includes ninety-one sets of turbine engines of 
about 605,000 S.H.P. The horse-power of the steam 
reciprocating engines, about 425,000 H.P., represents 
13-9 per cent. of the total horse-power of marine engines 
now being built in the world. The figures for oil engines 
aggregate approximately 2,030,000 H.P., and comprise 
66-4 per cent. of the world’s total horse-power of marine 
engines under construction. 

Of the merchant shipbuilding in hand throughout the 
world at the end of March, 1,675,149 tons are being built 
under the inspection of Lloyd’s Register. Of this total, 
955,649 tons, representing 87-7 per cent. of the tonnage 
being built here, are under construction in Great Britain 
and Ireland; while of the tonnage being built abroad, 
719,500 tons are being constructed under the inspection 
of Liloyd’s Register. 








American Engineering News. 


The Galveston Causeway. 


The city of Galveston is built on an island on the 
Gulf coast, separated from the mainland by a bay having 
a minimum width of about 2 miles, and subject to hurrt- 
canes and high storm tides. In 1900 a hurricane destroye:! 
all the bridges, and in 1911 the steam and electric railways 
and the county authorities combined to build a concrete 
viaduct 2500ft. long, with 70ft. arch spans and a | LOft. 
steel drawbridge. Approaches of about a mile at each 
end were embankments retained by lines of concrete sheet 
piling. There were objections to the limited waterway, and 
in 1915 the high water and heavy waves of another tropical 
storm washed away the embankments, although the sheet 
piling remained and the arch structure received little 
damage. A board of engineers recommended an addi 
tional mile of conerete viaduct, and that was completed 
in 1922. But the roadway, paralleling the railway line, 
is only 20ft. wide, and is quite inadequate for great and 
increasing motor traffic. To provide better facilities a 
new causeway is being built for highway traffic exclusively, 
about 500ft. from the older structure. It is a concrete 
viaduct with deck girder spans of 65ft. to 75ft., and a steel 
drawbridge over the channel for the Intracoastal Canal. 
Its total length is nearly 2 miles, and the clear headway 
under the girders is about 20ft. at mean low tide. The 
road is 25ft. above mean tide. Each pier consists of a 
pair of cylinder caissons supporting columns 29ft. between 
centres. A transverse girder, 8ft. deep, connects the 
columns, and between these girders are four lines of con- 
crete girders, 5$ft. deep. The concrete floor or deck is 
45ft. wide, with each edge raised I4in. to form a kerb 
24ft. wide, leaving a 40ft. roadway. The raised kerb and 
heavy concrete railings are provided in view of high speed 
traffic. Earth embankments for the approaches will have 
the toes protected by stone revetment, while the slopes 
will have concrete paving on the lower and grass sod on 
the upper portion. The draw span will be of the bascule 
type. When completed, this causeway will have cost 
about £430,000. 


Life of Steel Rails. 


An extended study of the life of heavy steel 
rails on the Baltimore and Ohio Railroad indicates that 
while wear and abrasion are serious factors in determining 
the life on curves up to about 800ft. radius, they cease 
to be factors on curves of 1400ft. and over which is the 
kind of curvature most generally occurring on main lines. On 
such lines, therefore, the life of rails—generally speaking, is 
limited to a large extent by the deterioration of joints and 
rail ends. For some years these limiting conditions have 
been the subject of numerous attempts at improvement, 
as by renewing or straightening the fish-plates and 
building up ‘battered or worn rail ends by welding. These 
methods are moderately successful, but the only real solu- 
tion of the difficulty seems to be the elimination of a 
large proportion of the joints by welding the rails into 
long continuous lengths. Taking the present typical 
design of track, with an assumed rail life of fifteen years, 
the total first cost is about £2600 per mile for rails, 
joints, and fastenings. For welded track this would be 
about £2770, but the life should be extended to twenty 
or twenty-five years. On this basis, the total annual 
charges would be £216 for the ordinary fifteen-year 
track, and £196 or £182 for the welded track of twenty 
or twenty-five years’ life. Abrasion of 1-15 square inch, 
or 25 per cent. of the area of head of a 130 Ib. flat-foot 
rail, is generally regarded as a limit of wear, and will 
result from a traffic of approximately 500 million tons. 
But defective joints and surface condition may necessitate 
removal of the rails by the time they have carried 250 
million tons. Since the joints and the surface of the 
rail head begin to deteriorate soon after the rails are laid, 
conditions sufficient to be noticeable and open to criticism 
may ‘occur when the rails have carried only 100 million 
tons, or about five years of service under a medium traffic 
of 20 million tons per year. Heavy traffic may reach 
50 million tons. Reducing abrasion and maintaining a 
good surface on long stretches of continuous rails are 
evident means of increasing the actual and economic life 
of rails. 
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Markets, 


The prices quoted herein relate to bulk quantities, 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
The Steel Export Markets. 


The world’s export trade in steel has improved 
to sume extent since the beginning of the month, but it 
is still very irregular. Overseas buyers appear more willing 
to place orders, but are inclined to press for price con- 
cessions. The volume of inquiry shows signs of expanding, 
although only a disappointing proportion develops into 
actual business. The improvement, such as it is, has 
created a more cheerful tone in the market, and is attri- 
buted to a realisation on the part of foreign buyers and 
consumers that the European Steel Cartel will be renewed 
in spite of the difficulties which have been raised by some 
of the parties in the organisation. The Belgians are 
understood to have expressed dissatisfaction with their 
export quota and to be agitating for a larger share in the 
world’s markets ; but there is little doubt that although 
some modifications may have to be made in the quotas 
which have hitherto been effective the Cartel will continue 
to operate. The mere possibility that this international 
organisation would break down was an important factor 
in influencing buyers to withhold orders, and the removal 
of this check upon business has had a visible effect upon 
the position. Another circumstance which has con- 
tributed to the improvement is the changed attitude of 
the makers with regard to price concessions. Since the 
last meeting of the Cartel at Brussels the practice of 
giving secret rebates upon the official quotations has been 
practically abandoned, except in the case of thin 
sheets— always a weak section of the market. Never- 
theless, while the outlook is better, the situation 
is not yet satisfactory. The Belgian steel works are 
working at much below capacity and some departments 
are closed down. The total exports booked by Cosibel 
(the Cartel selling organisation in Brussels) during March 
totalled 50,164 tons, of which exports accounted for only 
19,758 tons. In the first week in April orders totalling 
13,500 tons were taken, and this rate of booking has 
since been improved upon. It is significant of the general 
position that reports from Germany indicate that export 
trade by means of compensation and clearing arrangements 
has declined. Compared with the corresponding period 
last year there has been a drop of between 12 and 15 percent. 


The Pig Iron Market. 


Business in this department has been suspended 
for all practical purposes since immediately before the 
holidays, but production has continued and stocks at 
the furnaces have increased. There is no doubt that 
large tonnages are passing into consumption, but with 
output at its present high rate and with heavy stocks of 
imported iron to work off it is not surprising that the 
market has a congested appearance. The best feature 
of the Cleveland iron trade is that some of the Scottish 
light castings makers have resumed buying foundry 
iron to the extent of a few small parcels. This points, 
however, to a long-awaited improvement in the demand 
for their products. One furnace working intermittently 
on the production of Cleveland more than suffices to 
meet the requirements of the market. Most local con- 
sumers on the North-East Coast have bought all the iron 
they are likely to need before the end of June, the date 
to which prices are fixed. It is said that their supplies 
until then and in some cases beyond will consist prin- 
cipally of Midland and foundry irons. Export business 
in Cleveland qualities is almost impossible to arrange 
at the price of £5 10s. f.0.b. for No. 3, which is the makers’ 
quotation. In the Midlands the output of foundry sorts 
has been curtailed; but the ‘“‘ make ”’ is still in excess of 
current needs, in spite of the fact that the consuming 
trades are taking good quantities. These deliveries are 
being made against existing contracts and little new 
business has been placed for some time. Buyers are 
in a hesitant mood and in the knowledge that the stocks 
of foundry iron now in the country will probably last 
for many weeks, are disinclined to commit themselves 
beyond the end of June. It is argued that as the costs 
of production have declined prices should be reduced. 
The makers, however, contest this view and give little 
hope of a reduction in rates. Whilst there is any doubt, 
consumers—even those whose contracts have run out— 
are buying only in small lots for their immediate require- 
ments. The output of hematite iron is still in excess of 
the demand, and a furnace on the North-East Coast has 
been put out of commission. Export business in this 
description continues very quiet. 


The Midlands and South Wales. 


Quiet trading conditions in the lighter depart- 
ments of the steel industry led to longer holiday stoppages 
than has been the custom for the past year or two; but 
the heavy steel works resumed operations in the early 
part of the week. Trading, however, has been negligible, 
but this was only to be expected in view of the reluctance 
consumers have shown of late to undertake fresh com- 
mitments. Some of the producers of billets and sheet 
bars regard the outlook with some concern owing to the 
exceptionally heavy stocks of semis which have accumu- 
lated at consumers’ works. It is evident that it will be 
a month or two before these stocks will be sufficiently 
reduced to allow anything like normal conditions to be 
restored. Neither the re-rollers nor the sheet makers 
have much work in hand, and the latter are operating 
well below capacity so that they are not absorbing their 
usual tonnages of raw materials. It will be some time 
before the effect can be seen of the adoption by the 
re-rollers of a rebate scheme similar to that of the heavy 
steel makers, but its development will be watched with 
interest. At the moment few of the re-rolling works 
are busy, but there is a steady trade passing in rein- 
forcing concrete bars. The works making joists, sections, 
and. plates are well employed, and some are said to have 
arrears of orders brought forward from last year still 
to work off. The position so far as heavy joists and sections 





are concerned is less easy than in the case of medium sizes, 
and prompt delivery of the former is rather difficult to 
obtain. It is expected that the acceleration of the 
rearmament programme will lead te a renewed demand 
for structural steel. Business in steel sheets, both black 
and galvanised is distinctly poor. At this season the 
motor trade usually takes good tonnages of high-grade 
sheets, but although of late the demand has improved 
a little it is considerably below the normal. The request 
for colliery steel is well maintained, and for some descrip- 
tions consumers have to wait long periods for the execution 
of their orders. The outlook for the steel industry in 
South Wales is unsatisfactory. The tin-plate industry 
is passing through a spell of depression, and this affects 
practically all other branches of the iron and steel trades 
in that district. The latest returns show that the output 
of tin-plate and sheet bars in March at 19,500 tons was 
10,500 tons less than in March, 1937, and 6500 tons less 
than in February last. 


Iron and Steel Exports. 


The exports of iron and steel and manufactures 
thereof in March according to the Board of Trade 
Returns, totalled 176,051 tons, valued at £3,924,998. The 
following are details of the exports : 


1937. 1938. 1938. 
Total. Feb. March. 
Tons. Tons. Tons. 
Pig iron: Total ... 153,540 7,499 4,717 
rs and ee: 87,016 4,169 3,171 
Acid.. . 65,951 3,330 1,546 
Basic 573 — "= — 
Ferro- alloys... 13,642 414. 329 
Sheet bars, bright ‘steel bars, 
and wire rods ... 32,011 1,601 3,285 
Bars and rods, othe rkinds .. 123,618 9,123 10,252 
Angles, shapes, and sections 76,454 6,103 7,015 
Girders, beams, joists, &c. ... 34,408 1,990 3,165 
Hoopandstrip ... > 57,902 3,918 3,098 
Plates and sheets, hin. and 

over: Total 195,350 12,250 16,806 
South Africa 13,097 1.082 824 
British India 13,156 1,878 1,407 
Australia ... 5,456... 559 369 
Canada... as L7G? «C.. 32 314 
Other British c ountrie "Spee 30,984 ... 3,724 2,827 
Denmark . ’ 32,235... 621 6,820 
Holland ... 32,685 ... 3,000 1,614 

Plates and sheets under r gin. 
i” ae .. 157,314 6,687 6,142 
British India 6,328 ... 271 334 
Australia ... 15,043 ... 2,206 2,125 
Canada 17,512 560 184 
Mexico 10,530 139 1,122 
Argentine Republic. 68,710 1,858 1,196 
Galvanised sheets 224,489 5,418 8,494 
Tinned plates __.. 438,054 31,194 27,583 
Tubes, pipes and fittings : 

Cast : 

Up to 6in. diameter 60,800 ... 3,084 ... 3,918 

Over 6in. diameter 47,821 .. 4,326 ... 3,228 

Wrought ‘ 267,862 ... 15,785 18,598 

Railway material : 
Steel rails, new. Ee 155,896 9,564 13,375 
Sleepers, fish- plates, and 

sole plates "¥ 32,156 1,660 1,414 

Total, all iron and stee] ... 2,576,033 4 156, 730 . 176,051 


Imports of Iron and Steel. 


The following import figures are from the Board 
of Trade Returns. The total imports of iron and steel 
and manufactures thereof for March amounted to 276,785 
tons, valued at £2,718,347. Only the figures for the most 
important countries are given. 





1937. 1938. 1938. 

Total Feb. March 

Tons Tons. Tons. 

Pig iron: Total ... 644,687 76,491 90,508 

British India 214,985 ... 25,774 10,535 

Foreign countries 394,729 50,717 79,973 

Ferro-alloys wes 77,994 5,050 5,434 
Blooms, billets, and slabs : 

Total be daa 434,163 70,980 66,050 
British countries 82,670 ... 7,510 17,994 
Sweden 2,363. ... 69 497 
Germany 43,055 ... 10,318 5,766 
Belgium 95,270 ... 19,008 10,799 
France... ... 140,836 ... 25,810 17,556 
Other foreign countries aed 70,079 8,265 13,438 

Sheet bars Ss xas 98,608 5,779 3,577 
Wire rods : 96,771 4,370 . 13,168 
Other bars and rods 196,398 ... 18,679 ... 21,597 
Angles, shapes, and sections | 72,695 ... 7,371 11,762 
Girders, beams, anid &e.: 

Total 70,664 ... 11,443 15,928 
Belgium 14,342... 1,235 652 
France ‘ << 35,660 7,829 11,012 
Other foreign countries ... 20,662 2,379 4,264 

Plates and sheets (not 
coated) ... fe es 49,742 7,615 13,779 
Wrought tubes 36,386 1,992 2,189 
Railway material S067 ... 1,887 6,488 
Bolts, nuts, and metal screws 8,672 ... 1,092 814 
Total from countries : 
British India 215,215 ... 25,774 10,535 
Canada 163,738 ... 12,105 23,830 
Germany ... 133,572 ... 18,098 22,341 
Sweden 105,136 7,424 11,591 
Holland 27,881 3,774 17,165 
Belgium 528,121 58,050 58,497 
Luxemburg 134,076 9,902 14,110 
ae 316,540 52,671 63,573 
United States ... 315,412 36,503 47,104 
Total, alliron and steel ... 2,039,463 ... 230,402 -... 276,785 


Current Business. 


Sir James Laing and Sons, Ltd., Sunderland, have 
received an order for a 14,500-ton tanker for Norwegian 
owners. The Admiralty has placed orders with William 





Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are 
be found on the next page. 


Denny and Bros., Ltd., Dumbarton, for two patrol 
vessels. An order for a motor ship of 9000 tons has been 
placed by Portuguese owners with William Doxford and 
Sons, Ltd., Sunderland. A tender for cast iron pipes by 
the Staveley Coal and Iron Company, Ltd., at £5159 
has been accepted by the Glasgow Corporation. The 
Powell Duffryn Associated Collieries, Ltd., have placed 
an order with the Norton-Harty Engineering Company, 
Great Bridge, Staffs., for the supply of a complete washing 
plant with a capacity of 110 tons per hour. to be installed 
at the Naval Colliery. The P. & O. liner “ Kaiser-I- 
Hind ”’ has been purchased by the Hughes Bolekow Ship- 
breaking Company, Ltd., Blyth. The business of John 
Grieve and Co., Motherwell. crane makers, has been 
acquired by Henry Lees and Co., Ltd., engineers, of 
Glasgow. The business was founded in 1878. The pro- 
duction of Diesel pistons is being commenced by Worldwin 
Pistons, Ltd., at a factory on the Treforest Trading 
Estate, near Cardiff. A. C. Wickman, Ltd., Queen Vic- 
toria-road, Coventry, are to build a large works for the 
production of machine tools. The site for the proposed 
steel works at Palmer’s Shipyard, Jarrow, has now been 
taken over by the Commissioner for Special Areas, and 
preparations for the erection of the works have commenced. 
National Shipbuilders’ Security, Ltd., have refused a 
request from Jarrow for the removal of the forty-year 
embargo on shipbuilding at the Palmer yard on the 
grounds that there are vacant berths in many yards 
at present in commission. The Department of 
Overseas Trade announces that the following contracts 
are open for tender:—New Zealand Public Works 
Department: two compression-ignition engine-driven 
excavators, $ cubic yard capacity, mounted on creeper 


tracks and convertible to tractors ; one drag- 
line equipment for one excavator; one compression- 
ignition engine-driven drag-line excavator complete, 


14 cubic yard capacity (Wellington, May 10th). 


Copper and Tin. 


The copper market opened after the 
with a brighter tone than had been in evidence for some 
weeks. The improvement in the international political 
situation and the better labour outlook in France were 
largely responsible for the improvement. Previous to the 
holidays unfavourable American advices created an 
easier tone, but although news from that country after 
Easter was no more cheerful than before, other factors 
appeared to have greater influence upon the market. 
Buying outside the United States has been on a good 
scale, but American consumers appeared to be following 
their policy of buying from hand to mouth. There 
have been some important inquiries, however, on the 
American market, including one from the Czecho-Slovakian 
Government, for 8500 tons. Germany also is reported to 
be trying to arrange credits in order to make some large 
purchases. In this country the War Office has been in the 
market for a fair tonnage, and as most users are well 
supplied with orders it is expected that buying will con- 
tinue at a good rate for some weeks. The scarcity of 
prompt electrolytic copper is attracting some attention 
and the premiums show a tendency to increase. On the 
resumption of business in the London standard market there 
was a fair amount of activity and prices developed a firmer 
tone. Later in the week some profit taking took place. 
and as a consequence values became rather irregular. . ... . 
A firm tone developed in the tin market in the early part 
of the week, but later on profit taking occurred and prices 
showed a tendency to become easier. It is anticipated 
that the inflationary policy in the United States will 
result in a larger demand for tin for that country, and 
this has had a favourable influence upon the market. In 
the meantime, however, buying by American consumers is 
on a poor scale and seems likely to remain so until 
greater activity develops in the tin-plate industry and in 
the production of American motor cars. 


holidays 


Lead and Spelter. 


The Easter holidays, naturally, interrupted the 
demand for lead and lead products, but the outlook in 
this department for the next month or two seems favour- 
able, and the tone of the market has remained firm. Most 
of the consuming industries are well supplied with orders 
and the cable makers in particular appear to have suffi- 
cient work in hand to keep them employed for a con- 
siderable time. The healthy position of the market is 
shown to a certain extent by the readiness with which 
arrivals in this country pass at once into consumption. 
The output of lead products is not so high as in the early 
part of the year, but it is anticipated that it will improve 
again as the rearmament programme is accelerated. The 
statistical position is not bad, although for the time being 
supplies seem slightly in excess of requirements. At 
present prices, however, it would seem probable that some 
of the smaller high cost producing companies will cease 
operations and this should gradually rectify the position. 
The consumption of lead on the Continent has shown a 
tendency to decline, but the demand for lead materials 
used by the building trades in several countries has 
recently shown signs of reviving.... Uninteresting con- 
ditions continue to rule in the spelter market, but prices 
have remsined fairly steady. The demand for this metal 
is distinctly quiet and there does not seem to be much 
likelihood of an improvement in the immediate future. 
The outlook in the galvanising trade, which normally takes 
large quantities of spelter, is anything but cheerful, and 
reports that a central selling organisation may be set up to 
deal with the export of galvanised sheets have not improved 
sentiment. The supplies in this market are ample so far 
as ordinary brands are concerned, but there is still a 
shortage of high-grade spelter. The market requirements 
of the latter quality, however, do not appear to be quite 
so excessive as a short time ago, and the premiums 
demanded show a tendency to decline. 


. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
from associated British Steelmakers. {Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 








PIG IRON. STEEL (continued). NON-FERROUS METALS. 
Home. Export. *Home. tExport. (Official Prices, April 20th.) 
Foundry home prices, except for Scotland, less rebate of 5/-. £ s. d. £ s. d. | Copper— : 
: (D/d Teesside Area.) GLascow anp District— eee eine $39 18 9to£40 1 3 

N.E. Coast— £ os. d. £ os. d. Angles .. Lee 10 12 6 T ; 

Hematite Mixed Nos. 612 6 =H ieee ct 120 6. 1112 6 hree Months ... atts - £40 5 Oto £40 6 3 
3 No. 1 613 0 776 Joists. 2-06. 1012 6 Electrolytic ; . «. £44 0 Oto £45 0 0 
Cleveland— Channels... P 1 ee. 1017 6 Best Selected Ingots, d/d Bir- 
No.2 5 ll 6 6 26 Rounds, 3in. and up ee ee 11 12 6 mingham ... .. £44 15 0 
No. 3G.M.B. 59 0 6 0 0 i), eae eee 13 13 OF 115 0 Sheets, Hot Rolled £75 0 0 
No. 4 Foundry 510 0 519 0 Flats, Sin. and under 1213 of 1115 0 Pennie ee 
ac S tabi Plates, in. (basis) ll 8 0. ll 0 0 ot pay WER ge 
. = > v . = Sin 1113 0 11 5 0 lubes, Solid Drawn (basis) ... 12}d. 12}d. 
VrpLanps— e a Brazed i 
a ; 1118 0 ll om (basis) ... — 12}d. 12}d. 
Staffs— (Delivered to Black Country Station.) _ zs 90 ° 
— = fein. . 32 3 0 11 15 O | Brass— 
North Staffs. Foundry... 511 0... ... ~ U . sa: al 
oie » £6 n. jin. to and incl. Ingots, 70/30, d/d Birmingham £37 0 0 
ot has ; 6 lb. per sq. ft. (8-G.)... 12 10 0 12 10 0 
Basic > 0 Otof5 5 0 . : Home. Export. 
Boiler Plates, jin. 11 18 0 12 2 6 . aT 2 
Northampton— ‘ i , Tubes, Solid Drawn, 2/1 Alloy 11d. Ild. 
Foundry No. 3 et ee * South Wates AREA— S. a - So .  Brazed... : 13d. 13d. 
ee ae Angles. aD 6 1012 6/7 
Forge 5 5.6 - Be IN— 
. Tees.. ne. O58 : 1112 6 — TT 
Derbyshire—_ . , Sniate FG 46 10 12 6 Caaiets 21:3 £170 .0 Oto £170 lo 0 
No. 3 Foundry 5 11 0 Ghamnela a ae 1017 6 Three Months .. £170 15 Oto £171 08 O 
Forge... - : ice nd Rounds, 3in. and up 12 0 6 11 12 6 | SpetrER— 
—- ee ye “ a under 3in. 12 13 Ot 1115 0 Cash £13 18 9to £14 0 0 
ematite, f.0.t. furnaces 3. 0 lats, 5in. and under 12 13 Of 1115 O . 4 : a % 
No. 1 Foundry, ditto 6 0 6 Plates, jin. (basis) 1110 6. 11 0 0 share Mone Mn * Pe aS 
No. 3 Foundry, ditto 518 0 >» ieee . 11s 6  §,..¢ | ea— 
Basic, d/d 57. 6... = i. fin. is; 0 4 1110 0 Cash ... £15 15 Oto £15 16 3 

N.W. Coast— { 6 13 0d/d Glasgow ra tein. settee aes 12 5 6 1115 0 Three Months... ... £15 15 0 

Hematite Mixed Nos. | 618 6 ,, Sheffield Un. jin. to and incl. Aluminium Ingots (British) ; £100 to £105 
7 4 6 ,, Birmingham 6 Ib. persq. ft. (8-G)... 12 10 0... ... 12 2 6 
— IRELAND—F.0.Q.— BELFAST. Rest or IRELAND. 
Al N. Angles ll r ‘ x4 ‘: . Z 
; ae pane Tees.. 12 5 6 12 8 0 SCOTLAND. 

Lancs anD YoRKs— £ 8. d. £ s. d. . 2 
Sadie thieee 3 5 0 “e Joists 11 5 6 11 15 6 | LanaRKsHIRE— ; 
cites” a ae ; Channels.. . 1110 6 11 13 0 (f.0.b. Grangemouth)— Export. 

: a. is: Rounds, 3in. and up 12 5 6 12 8 0 Navigation Unscreened 19/— to 19/6 

MIDLaNDs— ke » under 3in. 1218 Of 13 0 6 Hamilton Ell 19/ 
Crown Bars ... ... ... 13 5 0 - Plates, jin. (basis) 11 13 0 1115 6 Splints 20/6 
ene — (Stafis) “4 i : + fein. 1118 0 12 0 °6 | aveasnme— 

No. 3 eae ane 4 ‘ _ . 12 
No. 4 > enn 12 2°6 _ 76 a aged. (£.0.b. Porte)—Steam f ae, 
— ’ cj ia - . yin. . 1210 0 12 10 0 

Scortanp— Un. fin. to fin. incl. .. 12 3 0. $16.9 | ; 

Crown Bars 13 5 0 13 5 0 t Rounds and Flats tested quality ; untested 9/- less. (f.0.b. Methil or Burntislend)— 4 
Best...\.. . 1315 0 13 15 0 Prime Steam ... ; 17/6 
N.E. Coasr OTHER STEEL MATERIALS. Unscreened Navigation 18/6 to 19/- 

an Te ee Home. Export. 

Crown Bars AsRUO 13 5 0 pore ae + ip - q | eaten 
Best Bars 43 1840 1315 0 ee ez = ; y ie (f.0.b. Leith)—Hartley Prime. ; 17/6 
at : . “ 11-G. to 12-G., d/d 14.15 0 f.o.b. 13.10 0 Risshery Stein 17/- 
ouble Best Bars. 14 5 0 45 0 13-G.,d/d_... 15 2 6 .f.0.b. 13 10 0 
NorTHERN IRELAND AND FREE StaTE— 14-G. to 20-G., d/d 15 10 0 f.o.b. 13 15 0 ENGLAND. 
Crown Bars, f.o.g.... -.. 13 17 6... ... or 21.G. to 24-G., d/d 1515 0 fobs Ib OO | h 
é 25-G. and 26-G.,d/d ... 16 10 0 fo.b. 14.15 © | 80TH Yorxsuras, How - 
STEEL Irish Free State, £15 15s., f.0.q., four-ton lots. B.S.Y. Hards... 7 yes a 19/6 Pe 20/- 
Home fExport The above home trade sheet prices are for 4-ton lots and over ; Steam Screened 
4 eee 2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lotsto | NoRTHUMBERLAND, NEWCASTLE— 
LONDON AND THE SouTH— €£ s. d. £ s. d. | 
10 cwt., £2 per ton extra. Blyth Best ... + sre see 19/— to 20/- 
Angles . se 10 12 6 d 18/6 
ey 12 3 0 11 12 6| Galvanised Corrugated Sheets, Basis 24-G. » Second. a : 
Joists... 11 3 0 10 12 6 Home. eS »» Best Small ... seasaeed 
Channels... ... é ll 8 0 1017 6 4-ton lots and up 18 10 0 Unscreened . 
Rounds, 3in.andup ... 12 3 0 1112 6 2-ton to 4-ton lots - 1817 6 | Durnam— ; 
» under 3in. 1215 6t 1115 0 Under 2 tons 20 2 6 Best Gas. 21/6 
Flats, under Sin. ... .1215 6t 1115 0 Export ; India, £19 15s. c.i.f.; Irish Free State, £18 10s. Foundry Coke . 29/- to 35/- 
Plates, Zin. (basis) + i | ll 0 0 f.0.q.; General, £16 15s. f.o.b., 24-G. basis. SHEFFIELD— Inland. 
. in. .. 1118 0 11 5 0| Tin-plates. Best Hand-picked Branch ... 28/- to 29/6 — 
ss tin. ms 0 1110 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 22/6 to 23/-. South Yorkshire .. 25/6 to 27/6 a 
x it in. i2 $=. 0 1115 0 Tin-plate Bars, d/d Welsh Works, £7 15s. Seconds . . 22/- to 24/- _ 
Un. yin. to and incl. Billets. 100-ton lots and over, 35 to 100 tons, 5/- extra: less 
6 Ib. persq. ft. (8-G.)... 12 10 0 1210 0 than 35 tons, 10/- extra. £ s. d. | CaRDIFF— SOUTH WALES. 
Boiler Plates, jin. 12 3 0 12 2 0 Soft (up to 0- 25% C.), untested 737.4 Steam Coals : 

Nortu-East Coast— £8. d. £s.d ” ” ” tested $298 Best Admiralty Large S6}- 00 26}- 
Angles . 11 0 6 10 12 6 Basic (0-33% to 0-41% C.) 812 6 Best Seconds 24/- to sy- 
Tees... 2. 42.4 1110 0 » Medium (0-42 to 0-60% C.) ae ee Best Dry Large 23/6 to 24/6 
Joists 51 -0e6 10 12 6 Hard (0-61% to 0-85% C.) 912 6 Ordinaries 23/6 to 24/6 
Channels... -1l 5 6 1017 6 » (0-88% to 0-99% C.) 10 2 6 Bunker Smalls ohana 
Rounds, 3in. and up 12 0 6 11 12 6 » (over0-99%C.) . . 1012 6 Cargo Smalls . 17/6 to 18/- 

: under 3in. 12.13 0% 1115 0 Rails. Heavy, 500-ton lots, f.o.t. 10 2 6 Dry Nuts 35/- to 27/- 
Plates, jin. (basis) ll 8 0 11 0 0 » Light, f.o.t.... 9 2 6 Foundry Coke epee 
rin. 1113 0 11 5 0 Furnace Coke 30/- to 35/- 
tin. 1118 0 1110 0 Patent Fuel oe 
a eae 12 30 1115 0 FERRO ALLOYS. PS ER 
Un. fin. to and incl. Tungsten Metal Powder 5/74 per lb. (nominal) Anthracite Coals : 
4 $ pe 
6 Ib. persq. ft. (8-G.)... 12 10 0 12 10 0} Ferro Tungsten .. . 5/6 per lb. (nominal) Best Large ... .- 38/- to 41/- 
Boiler Plates, jin. . 1118 0 Bo Per Ton. Per Unit. Machine-made Cobbles... 41/- to 51/- 
MiptanpDs, AND LEEDS aND District— Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 Nute ... 40/~ to 50/- 
£8. d. oe > ieee » 6peto8pe... ... £24 00 7/6 Beans... - 33/- to 38/6 
Angles . oe ar ' 1012 6] ,, » 8p.c. to 10 pc. £2400 7/6 Peas -- 26/- to 20/6 
Tees... 12 0 6 11 12 6 Max. 2p.c.carbon ... £36 0 0  /- Rubbly Culm... aOf= te: 58p- 
Joists 11 0 6 10 12 6 lp.c.carbon ... £38 5 0 LI/- Setnt Cane: 
Channels  ciese Mi 66 10 17 6 0-50 p.c. carbon £41 0 0 12/- Large Ordinary 20/- to 25/- 
tounds, gin. and up 12 0 6. 1112 6 ” ” », carbon-free .-. 1/- per lb. 
unde: 3in. ... 12 13 OF 11 15 0O| Metallic Chromium ... ... 2/5 per lb. 
Flats, 5in. and under 12 13 Of 11 15 0] Ferro Manganese (loose), 76 p.c. . £18 15 0 home IL 
Plates, jin. (basis) ... 1110 6. 11 0 0] ,, Silicon, 45 p.c. to 50 p.c. ... £12 0 Oscale 5/- p.u. FUEL OIL. 
i” eligi: ; 1G 6:, she Oh, 0 ok . ~- . £17 0 Oscale 6/- p.u. | Inland consumption : contracts in bulk. 
tin. -12 0 6. 1110 0 » Vanadium... . 14/- per lb. Exclusive of Government tax of ld. per gallon. 
fein. 12 5 6 1115 0 » Molybdenum . 4/9 per lb.; 5/- forward Bx Ocal Yoviaiainn: Per Gallon 
Un. in. to and inel. » Titanium (carbon-free) 9d. per lb. i , 33d 
6 lb. per sq. ft.(8-G.)... 12 10 0 a 12 10 0| Nickel (per ton)... ... . £185 to £190 per ton. Furnace Oil (0:960 gravity) =... =. -- 
Ga ONES cs BAe Bak Aas a ccmnead 43d. 


Boiler Plates, in.... ...12 0 6... ... 12 2 6!Cobalt ... Lee see see $/6 to 9/6 por Ib. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
The Strike Settlement. 


A BEGINNING has been made with a settlement of 


the strikes in the Paris engineering trades by the men 
evacuating works preparatory to resuming their occupa- 
tions at the national aircraft factories and private works 
engaged on armament production immediately after the 
holidays. This is the first achievement of the new Govern- 
ment, which has not a single Socialist member in the 


Cabinet, and Monsieur Daladier, being himself Minister of 
National Defence, made it clear that the occupation of 


works and factories must cease, and that a decree would 
be issued subordinating strikes to a majority vote in a 
secret ballot. So far as the national factories were con- 
cerned, he adopted a more expeditious method of settle- 
ment than that provided by the arbitration law by 
appointing an official in his department to arbitrate in the 
dispute. His award accorded to the men an advance in 
wages, but less than the unions claimed, and no overtime 
pay for the additional five hours a week. A collective 
contract is likely to meet the men half way. This depar- 
ture from the procedure laid down by the arbitration law 
is perfectly justifiable in the case of the State when deal- 
ing with its own workers, particularly in a time of national 
emergency, but it creates a precedent which the unions 
are making the most of, and even the Government expected 
that employers in the engineering industries would follow 
itsexample. The Union of Metallurgical Industries affirms 
that wages have already reached the extreme limit, and 
if the State consents to wider labour privileges in collec- 
tive contracts, private employers must guard themselves 
against certain privileges which unions have arrogated to 
themselves being perpetuated in these contracts. In any 
case, employers refuse to enter into negotiations with the 
men for arbitration until the works were vacated, and as 
the strikers have now left the factories, the employers’ 
federation has responded to the Government’s appeal 
to submit the question of wages to arbitration without 
passing through the intricate stages of the arbitration 
law, and to prepare a new collective contract acceptable 
to both parties. 


The Employers’ Case. 


By adopting the expeditious method of settle- 
ment proposed by the Government, employers feel that 
they risk losing guarantees offered by the legal procedure 
which provides them with facilities for proving that they 
are unable to pay higher wages without imperilling their 
industry. The risk 1s taken for the sake of putting an 
end to a state of things that is highly prejudicial to the 
national interest. The wages award will be given this 
week, when all the men will have returned to work. 
Negotiations for the new collective contract are to be 
carried through as quickly as possible. They are com- 
plicated by serious problems involving principles of 
authority that employers cannot sacrifice and others that 
the C.G.T. is holding to tenaciously as the basis of syndical- 
ist power, such as the insertion of a clause in contracts 
authorising unions to carry on propaganda work in the 
shops and factories. It is a clause that is intended to 
secure a monopoly representation of labour by the C.G.T., 
and, if admitted in contracts, would perpetuate trouble 
that has already disintegrated the industrial organisation. 
The disagreements on questions of principle between 
employers’ and labour confederations remain. An 
encouraging factor in the situation is the dislocation of the 
Popular Front, which has sueeumbed to its own failures, 
and the apparent check to the political character of the 
labour movement by the growing opposition of non- 
affiliated unions and of workers who rebelled against 
strikes that were not of an entirely professional character. 
The C.G.T. is a highly organised body which is more 
political than professional, and, being now disregarded by 
the non-Socialst Government, the employers’ federation 
may have a better chance of negotiating an acceptable 
contract with the men’s representatives. In any case, 
the advantages legally acquired by workers will be 
observed by employers who only desire that the condi- 
tional advantages shall be interpreted in a manner 
favourable to a more intensive production, and that, too, 
within the framework of the law. This adaptation of 
labour laws to a better industrial economy is the object of 
Monsieur Daladier, whose Government has now more 
than two months in which to carry out that task without 
Parliamentary interference or control. It can hardly be 
expected that the extremist agitation will cease, but the 
prospect of early better relations between employers and 
workers has greatly improved. 


Standardising Rolling Stock. 


Continuing its programme of economies with the 
object of eliminating the huge annual deficit and making 
the railways self-supporting, the National Railway Com- 
pany has prepared a further cut in expenditure by limit- 
ing the types of locomotives and coaches and introducing 
a system of standardisation. During the present year 
only two types of locomotives will be ordered, one being 
the “* Pacific’ for express trains and the other the ten- 
coupled engines for goods trains. All the parts liable to 
replacement are being standardised, so that repairs and 
replacements can be carried out in any shop with the least 
possible delay. The company expects that prices will be 
favourably influenced by a reduction in costs when builders 
are assured of regular standardised work. In the same way 
the company has adopted the lightweight type of all- 
metal coach employed on what was formerly the State 
Railway. The weight is 35 tons, and after some modifica- 
cations to the coaches orders will be given out, possibly 
next year. Meanwhile, wooden coaches withdrawn for 
repair will be metal reinforced in the same way as those 
that successfully underwent tests near Rochefort towards 
the end of last year. Several hundreds of these coaches 
will be transformed each year, so that the all-metal 
coaches to be ordered will be what is normally required 
in addition to the existing rolling stock, instead of super- 
seding the wooden coaches at enormous cost, as was 
intended before it was proved that metal reinforced coaches 
offered an adequate margin of safety. 





British Patent Specifications. 


When an t tion is com ted from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of Specifications may be obtained at the Patent Office, 
iJ th ¢ huildi 





Sale Branch, 25, gs, Chancery-lane, W.C.2, 
le. each. 








The date first given is the date of application ; the second date, | 
at the end of the abridgment, is the date of the acceptance of the | 
complete Specification. 


SWITCHGEAR. 


481,246. June 18th, 1937.—ARC-EXTINGUISHING CHAMBERS 
FoR Evecrric Switches or Crrcuir Breakers, The 
British Thomson-Houston Company, Ltd., Crown House. 
Aldwych, London, W.C.2. 

An improved construction of arc-extinguishing chambers | 
for switchgear forms the subject of this invention. An arc- | 
extinguishing tube A and a centre pin B of carbamide artificial 
resin are fixed in a self-supporting manner on a contact metal 
chamber C. The tube A and the centre bolt B have a number oi 
thin plates D interleaved therein and formed of fibre, the thick- 
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ness of the plates, being, in the case of any pair, separated 
by the carbamide artificial resin, less than that of the intervening 
resin material. The plates D may be provided with per- 
forations. The tubes and bolts can be made up directly into 
the correct shape, or they may be worked out from the solid. 
The carbamide resin yields an arc-extinguishing gas owing to the 
influence of the heat given off by the arc, and the object of the 
fibre plates is to give the device adequate mechanical strength 
to withstand the mechanical stresses set up during switching 
operations.— March 8th, 1938 


BATTERIES AND ACCUMULATORS. 


1936.—ImpROVED ELECTRICAL 


481,032. September 9th, 
269, Evesham-road, 


AccumuLatTor, Lancelot Jasper, 
Redditch, Worcester. 

In accordance with this invention the accumulator electrolyte 
is a salt solution, and one of the electrodes is composed of lead 
and the other of aluminium or its suitable alloys. Any type of 
lead plate may be used and the pasted plates as manufactured 
for the ordinary lead-acid cell are eminently suitable. A cell 
may be conveniently set up by adapting the aluminium plate as 
the container for the other plate and solution. The electrolyte 
for use with the cell is about a 30 per cent. solution of zinc 
sulphate and/or magnesium sulphate mixed with a solution of 
alum (potash alum) of about 40 per cent. strength. It will be 
seen that the usual lead-acid cell can be readily converted to the 
salt solution cell by decanting the acid, exchanging the lead 
negative electrode for an aluminium electrode, and filling up 
with the salt solution.—_March 4th, 1938. 





TELEGRAPHS AND TELEPHONES. 


481,510. September 9th, 1936.—ELectrric CoMMUNICATION 
CaBLEs, Allgemeine Elektricitiits-Gesellschaft, of Friedrich 
Karl-Ufer 2/4, Berlin, N.W.40. 

According to this invention each of the two or more conductors 
of electric communication cable is electrostatically screened 
with respect to the other or others by a screen formed by a 
tape or ribbon comprising metallised paper or metal foil in | 


\p | 
- \ 
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the form of a tape wound helically on a core of yieldable material 
and one or more insulating layers applied over the metallised 
paper or metal foil. The cable filling yarn of twisted together 
erepe paper is denoted by A. Over this is wound helically a 
tape B of metallised paper or metal foil, after a thin copper 
wire C has been applied along the crepe paper. Two paper 
bands D D are wound on over the metal or metallised tape 
B.— March 9th, 1938. 





TRANSMISSION OF POWER. 


480,829. December Ist, 1936.—ImPROVEMENTS IN ELECTRIC 
Caste Systems, The Okonite-Callender Cable Company, 
Incorporated, Paterson, New Jersey, U.S.A. 

In accordance with the distribution system to which this 
invention relates, cable conductors A and a transformer B are 
mounted within a pipe line C and immersed in insulating oil 
with which the pipe line is filled. The oil may be under a 
pressure sufficiently high to increase materially its dielectric 


N°480.829 











strength. Extending vertically from the upper side of the pipe 
line immediately above the transformer is a pipe D, which 
extends above the ground into a cooling tower E mounted on 
the surface of the ground. A pipe F extends from this tower 
downwardly to the underside of the pipe line, where it is con- 
nected to the pipe line as shown at G. It will be apparent that 
this construction will provide for a thermo-siphon movement 
of the insulating oil.— March Ist, 1938. 


481,408. August 6th, 1937.—Execrric Cases, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2. 

This specification describes a liquid-filled cable comprising 
segmental bodies of densely compacted strands of bare wire. 
The bodies are assembled to form a single conductor of cylindrical 
form having a central channel adapted to contain liquid. A 


N°481,408 





body of permeable insulation surrounds the segments and 
holds them in cylindrical form. Partitions of non-conducting 
material between the adjacent faces of the segments are adapted 
to permit the conveyance of liquid from the central channel 
to the permeable insulation, and an impermeable sheath 
surrounds the insulation for confining the liquid —March 10th, 
1938. 


LIGHTING AND HEATING. 


480,979. December 8th, 1936.—I[MPROVEMENTS RELATING TO 
CooLtInc ARRANGEMENTS FOR Etectric DiscHaRGE Lamps, 
Siemens Electric Lamps and Supplies, Ltd., Caxton House, 
Tothill-street, Westminster, S.W.1; and John Norman 
Aldington, of Siemens Electric Lamps and Supplies, Ltd., 
Dock-road, Preston, Lancs. 

This specification describes cooling arrangements for mercury 
vapour electric discharge lamps. A represents a super high- 
pressure lamp in which the discharge vessel is of quartz, into 
which are sealed the lead-in wires. The seals B are made by 
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foliating the wire and shrinking the quartz about the foliations. 
The condenser consists of a central tubular portion C. Water 
or other fluid-feed ducts D are provided branching from a 
common feed duct. The outlet duct isshown at E. In one side 
of C is a transparent or translucent window (not shown), which, 
if ultra-violet light is to be radiated, is of quartz. A reflecting 
surface may be provided inside C opposite the window. The 
ends of the lamp A are maintained at substantially equal tem- 


| peratures, so that migration of the mercury vapour within the 


lamp to one end of the lamp is obviated.—March 3rd, 1938. 


481,420. November 17th, 1937.—Exrectric Arc Lamps, 
Kérting and Mathiesen Aktiengesellschaft, of Leipzig 
Leutzsch, Germany. 

The invention relates to an electric are lamp for operation 
with three-phase current in which the three electrode holders 
are mounted on arms which are directly controlled by a common 
electro-magnet, the core of which is subjected to the action ot 
a current and voltage coil. The control magnet is provided 
with two separate windings wound in opposite directions and 
traversed by two different phases of the current operating the 
lamp. The leads to the three electrodes are connected by way 
of series resistances A to the three conductors of a three-phase 
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supply. The controlling electro-magnet comprises the core, 
_ voltage winding B, and the two opposed current windings 
Yand D. The voltage winding is connected across the leads to 
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the two outer electrodes, while the current windings are con- 
nected in series with the leads to the vertical and right 
electrode.— March 10th, 1938. 


481,265. August 24th, 1937.—MetTaL Vapour DiscHarGE 
Tusess, N. V. Philips’ Gloeilampenfabrieken, Emmasingel, 
Eindhoven, North-Brabant, The Netherlands. ° 

The discharge tube described in this specification serves to 
emit luminous rays. It is bent to form a U and two electrodes 

A are formed by tungsten helices coated 

with alkaline earth oxide. These elec- 

trodes are heated by the discharge, 
and when the tube is operated by 
alternating current they act alter- 
nately as cathode and as anode. In 
front of each electrode A is a cylin- 
drical container B composed of por- 
celain, provided on the side remote 
from the electrode with a very narrow 
aperture C. The containers are 
clamped in metallic rings supported 
by wires D, which are secured to the 
wires E of the incandescent electrodes 
and surrounded by insulating material. 
The tube contains rare gas, e.g., neon, 
at a pressure of 12 mm. of mercury, 
and the two containers B sodium, 
which, under the heating influence of 
the discharge, continuously evolves 
vapour which passes through the very 
narrow apertures C into the discharge 
chamber. Instead of flowing through 
the interior of the containers B, the 
discharge current passes through the 
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| annular passages between the con- 
Oo tainers and the wall of the tube. 
\ During operation the discharge tube 
is preferably arranged in a Dewar 
vessel (not shown), which constitutes a 
heat-insulating envelope for the tube. 
The object of the invention is to avoid a harmful effect on the 
properties and life of the electrodes.— March 8th, 1938. 


MISCELLANEOUS. 
481,257. July 28th, 1936.—Sanp Wasurnc, Le Ciment Manu- 
facture Soc. Anon., 18-19, Quai de Brabant, Charleroi, 
Belgium. 


This apparatus is for the purpose of washing and dewatering 
sand. It comprises a vessel built up of superimposed rings 
assembled so as to constitute a continuous and water- tight 
wall. Between the adjacent rings are interposed compression 
springs, and the rings are held in a position relative to one 
another between the top cover and the bottom of the vessel by 
a central shaft A. The vessel is rotated by means of a bevel 
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gear. In”operation}the7rings;are first screwed together by the 
hand wheel B and the sand to be washed is put in through a 
manhole at C. The vessel is then rotated and water forced into 
it through the holes in A to wash the sand. Later the hand wheel 
is gradually opened and the water carrying the impurities is 
thrown out through the spaces between the rings, but the 
larger grains of sand are retained in the vessel. The water 
supply is then shut off and the speed of rotation increased. Any 
remaining water in the sand is thrown out through the spaces 
between the rings by centrifugal force._-March 8th, 1938. 
October 12th, 1936.—IMPROVEMENTS IN OR RELATING 
Allen West and Co., Ltd., Lewes-road, 
Frederick James Pavitt, of the same 


480,805. 
To DasHpots, 
Brighton ; 
address. 


and 


type, in which the piston has a hole A in it. A washer 
B formed with perforations of varying size is adapted to be 
located with any selected one of the perforations in registration 
with the hole, so that the effective size of the hole and therefore 
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the rate of response of the dashpot may be selected. The 
washer is positively maintained in yee ‘with any perforation 
in registration with the hole.—March Ist, 1938. 


480,984. December 23rd, 1936.—IMPROVEMENTS IN METHODS 
oF SEALING-OFF GLASS VESSELS FILLED TO A PRESSURE 
HIGHER THAN ATMOSPHERIC, The General Electric Company, 


Ltd., Magnet House, Kingsway, London, W.C.2. 
A is the lower part of an 
N°480,984 electric incandescent lamp bulb. 


and B is the usual pump tube 
attached to it. The tube B is 
enlarged as shown at C and at 
the end of the enlarged portion 
is a ground conical seating D 
adapted to co-operate with the 


conical valve body E. Beyond 
the enlarged portion the tube 
is continued by the part F, 
which is connected to the 


source of gas. The valve body 
E is hollow and contains the 
iron armature G. The portion 
C is surrounded by the magnet 
H co- re with the arma- 
ture G. During evacuation 
and filling the valve body 
is raised from its seat by the 
magnet acting on the armature. 
When the pressure within the 


3) 


vessel A has been raised to 
its final pressure (exceeding 
atmospheric) the valve is 


allowed to drop back on to its 


seat D; the pressure in the 
tube F is reduced, and the 
valve is forced on to its seat 


by the pressure in the vessel. 
As soon as the pressure in F is 
below atmospheric pressure the 
bulb can be sealed off in the ordinary way.—March 3rd, 1938. 














Forthcoming Engagements. 


Secretaries of Institutions, Societies, €c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the vIME and 
PLACE at which the meeting is to be held should be clearly stated. 


To-pay. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, 8.W.1. 
** Some Problems on - Transmission of Power by Fluid 
Cc ” H. Sinclair. 6 p.m. 

Junror Inst. oF ENGINEERS.—39, Victoria-street, S.W.}. 
“ Bulk Transport of Oil,” W. M. Hurrell. 7.30 p.m. 

SATURDAY, APRIL 23RD. 

MECHANICAL ENGINEERS: LONDON GRADUATES’ 
‘“* A” power station. 2.30 p.m. 





Yr Ss 


Inst. OF 
Srection.—Visit to Brimsdown 


Monpay, AprRit 257TH. 


Inst. oF MECHANICAL ENGINEERS: LONDON GRADUATES’ 
Section.—Storey’s-gate, S.W.1. “Modern Steel Works 
Plant,’ G. E. Robinson. 6.45 p.m. 

TUESDAY, APRIL 26TH. 

Inst. ory AUTOMOBILE ENGINEERS.—James Watt Memorial 

Inst., York House, Great Charles-street, Birmingham. 


‘‘ National Influences on American Passenger Car Design,” 
M. Olley. 7.30 p.m. 

Inst. or Civit ENGINEERS.—Great George-street, West- 
minster, 8.W.1. ‘Southampton Docks Extension,’’ M. G. J 
McHaffie. 6p.m. NEWCASTLE-UPON-TYNE AND District Assoc. 
—North of England Inst. of Mining and Mechanical Engineers, 
Westgate-road, Newcastle. Annual general meeting. ‘‘ Roads,” 
Alexander Cheyne. 7.30 p.m. 


WEDNESDAY, APRIL 27TH. 

Inst. oF CHEMICAL ENGINEERS : JOINT MEETING WITH INST. 
or ELxectrricaL ENGINEERS.—Savoy-place, W.C.2. ‘“‘ Electro- 
lysis: Principles of Plant Design and Operation,” Dr. H. J. T. 
Ellingham. 6 p.m. 

Inst. or Civit ENGINEERS : 
Great George-street, Westminster, 
meeting. 6.15 p.m. 

Inst. or Locomotive EncingEEeRs.—Inst. of Mechanical Engi- 
neers, Storey’s-gate, S.W.1. ‘‘ Electrification on the German 
State Railways,” Dr.-Ing. W. Wechmann. 6 p.m. 


Assoc. or Lonpon SruDENTs.-— 
8.W.1. Annual general 


THurspay, APRIL 28TH. 
ELECTRICAL ENGINEERS.—Savoy-place, W.C.2. 
‘The Statistical Laws of Nature,’ Professor 


Inst. OF 
Kelvin Lecture, 





The invention consists of a dashpot of the piston and cylinder 


Max Born. 6 p.m. 


ENGINEERS: SOUTHERN BRANCH. 
‘** The Gas Engine and After,”’ 


Inst. OF MECHANICAL 
Municipal College, Portsmouth. 
*. W. Lanchester. 7.15 p.m. 


Inst. or MINING AND Mpratiturey.—Grosvenor House, 
Park-lane, W.1. Annual dinner. 7.45 p.m. 
Fripay, Aprit 299TH. 

CHEMICAL ENGINEERING GroupP.--Waldort Hotel, Aldwych, 


W.C.2. annual dinner, 
7.30 p.m, 

Inst. oF MecHanicaL EnGrnerrs : Steam Grour.—Storey's- 
gate,S.W.1. Informal meeting. ‘‘ How to Use Steam Efficiently 
for Power and Process,” introduced by J. E. Belliss. 6.30 p.m. 

Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 

* Automobile Transmissions,”’ F. G. Pasotti. 7.30 p.m. 
Monpay, May 

-Burlington House, Piccadilly, 

‘Modern Welding Practice,’’ Dr. T. Scott Glover. 6 p.m. 
TurEspay, May 3rp. 

Inst. oF Crvit ENGINEERS.—Great George-street, West 
minster, S.W.1. Kelvin Medal. Presentation to Sir Joseph 
J. Thomson, by Lord Rayleigh in the Great Hall of the Institu- 
tion. 5p.m. To be followed at 6 p.m. by James Forrest Lecture, 
‘ Disorderly Molecules, Refrigeration, and Engineering,” Sir 
Frank Smith. Presentation of James Alfred Ewing Medal to 
C. 8. Franklin by Mr. 8. B. Donkin. 

WEDNESDAY TO FrRipay, May 41H TO 67H. 

Iron anD Steet Inst.—Inst. of Civil Engineers, Great 
George-street, S.W.1. Annual meeting and Symposium on 
Steel-making. 10 a.m. each day. 

WEDNESDAY, May 41H. 
or Mevra.s.—Inst. of Mechanical Engineers, Storey’s- 
“Plastic Strain in Metals,’’ Prof. G. 1. Taylor. 


Annual general meeting, 6.45 p.m; 


2ND. 


Soc. oF ENGINEERS.— _.2 


Inst. 
gate, S.W.1. 
8 p.m, 
Tuurspay, May 5Srn. 

ENGINEERS: PoRTSMOUTH, SOUTHAMPTON 
~Municipal College, Portsmouth. Annual 
N. Barron. 


Inst. OF CIVIL 
AND District Assoc.- 
general meeting. ‘‘ The German Motor Roads,” 8 
7.15 p.m. 

Fripay, May 6TH. 

Inst. or ELEcTRICAL ENGINEERS : Scorrish CentRE.—Train- 
ing College Hall, Park-place, Dundee. ‘‘ Evolution of Elec- 
trical Power,” Faraday Lecture, Dr. A. P. M. Fleming. 7.30 p.m. 

Inst. OF MrcHANICAL ENGINEERS.—-Storey’s-gate, S.W.1 
Informal meeting. A number of films will be shown. 

Op CENTRALIANS.—Hall of the Worshipful Company 
Clothworkers, Mincing-lane, E.C. Annual dinner 


ol 


7TH. 
METER AND INSTRUMEN' 


Saturpay, May 


Inst. oF ELECTRICAL ENGINEERS : 


SEcTIon.-Summer visit to Manchester and District. 
Sunpay, May 8ru. 
Royat Arronavuticat Soc.—Great West Aerodrome, near 
Hayes, Middlesex. Annual garden party. 2.30 p.m. 
Tuespay, May 10rn. 
Inst. or Civit ENGINEERS.—Great George-street, West- 


minster, S.W.1. Annual general meeting. 6 p.m. 

Tuurspay, May 12rx. 

Inst. or Fug..—Junior Inst. of Engineers, 39, Victoria-street. 
3.W.1. ‘‘ The Synthesis of Hydro-carbon Oils: Process ot 
Synthetic Oils, Ltd.,’’ Dr. F. W. Myddleton. 6 p.m. 

Frmay to Turspay, May 13rn to 177TH. 

Inst. oF ELECTRICAL ENGINEERS : TRANSMISSION SECTION 
Week-end visit to Belgium. 

WEDNESDAY, May 18TH, TO SaTuRDAY, 

Britisu GLass CoNVENTION.— Droitwich. 

Inst. or TRANSPORT.—Congress at Edinburgh 


May 


21s. 


WeEDNEsDay, May I18rH. 


Inst. of Civit ENGingeERS: PortsmMouTH, SOUTHAMPTON 
AND Districr Assoc.—Visit to the Vectis cement works. 
Newport, Isle of Wight. 

Tuurspay, May 19rnH. 

Inst. OF MINING AND MetTALLURGY.—Burlington House, 

Piccadilly, W.1. Annual general meeting. 
Fray, May 207TH. 


Assoc. or Otp Crompronrans.—Trocadero Restaurant. 
Piccadilly, W.1. Annual dinner. 

Inst. oF ELEcTRICAL ENGINEERS: METER AND INSTRUMENT 
Section. Savoy-place, W.C.2. ‘Electrical Temperature 
Measurements in Physiology,” Prof. A. V. Hill. 

Frirpay, May 27TH. 

Giascow UNIvErsity CiuB, LonpoNn.- 
rant, London, W.1. Dinner. Professor E. P. 
D.Sc. in the chair. 7.15 p.m. for 7.30 p.m. 


Monpbay TO SaTurRDAY, JUNE 6TH TO IITH. 


Trocadero Restau- 
Catheart, M.D.. 


Inst. o¥ PETROLEUM TECHNOLOGISTS.—Conference on Oi} 
Shale and Cannel Coal at Glasgow. 
WEDNESDAY, JUNE 151TH. 
Inst. or Civit EnGineERS.—Great George-street, West 
minster, S.W.1. Conversazione. 7.45 p.m. 
Turespay To SarurDay, JUNE 2lst To 257TH. 
British WATERWORKS Assoc.—Twenty-seventh annual 


general meeting and conference at Plymouth. 
TUESDAY, JUNE 2Isrv. 
Inst. oF CiviL ENGINEERS: PORTSMOUTH, SOUTHAMPTON 
AND District Assoc.—Visit to the Winchester by-pass road 
works (County of Southampton). 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column, provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





. W. Bracketr and Co., Ltd., Hythe Bridge Lronworks, 
Colchester, have been awarded a contract for the supply and 
installation of one of their central flow hand type patented 
sereens with accessories for the electricity works, Canterbury. 








PERSONAL AND amet ANNOUNCEMENTS. 


Losnirz AND Co., Ltd., Renfrew, inform us that Mr. FE. J. 
Allen, their London representative, has retired from his direct 
association with the company, and that the firm’s London 
agency has been assumed by Mr. D. W. Low, M.I. Mar. E., 





with offices at 55-61, Moorgate, London, E.C.2. 
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PUBLIC NOTICES. 





EMERGENCY FIRE BRIGADE ORGANISATION. 


he Commissioners of 


His Majesty’s Works and Public 
deg sg oat of the Home Office, 


are AB INVITE TENDERS for 
the SUPPLY of HEAVY MOTOR- 
DRIVEN PUMPING UNITS 





Manufacturers who are interested 
should apply forthwith for the necessary particulars 
to the CON ER OF SUPPL res, H. =. —, of 
Works, King Charles street, London, 8.W.1 


EMERGENCY FIRE BRIGADE ORGANISATION. 


‘he Commissioners of 
His Majesty’s woe and Public 











Buildings, on ag f the Home Office, 
are ABOU ri INVITE TENDERS for 
the SUPPLY of FIRE TENDERS, suit- 
able for a load of 2 tons. 

Manufacturers who are interested 
should apply forthwith for the necessary particulars 
to the CONTROLLER OF SUPPL TES, H. =. Office of 
Works, King Charles-street, London, 8.W. 

Tenders are returnable’ on or pa Tuesday, 
May 10th, 1938. 4378 
Ministry. 
DIRECTORATE OF 


SCIENTIFIC RESEARCH. 

APPLICATIONS are INVITED ott, an 

OINTMENT as PRINCIPAL SCIEN- 
OFFICER the 

Research Pool, for service at the Royal 

\ireraft Establishment, South Farnborough, Hants, 
for Aerodynamic Research, and the Supervision of 
Staff engaged on Wind Tunnel and other Work. 

Candidates should possess a First Class Honours 
Degree in Engineering, Mathematics, or Physics, and 
have a sound knowledge of Theory as applied to Fluid 
Motion and Aeronautical Design Problems. It is 
necessary that candidates should have had several 
years’ experience of Research Work on Aerodynamic 
or closely related subjects, and be able to show 
evidence of a capacity for Originatinz and Supervising 
Research Work. 

Salary £850 per year, risipg by annual increments 
of €30, for approved service, to £1050 per year. 
The appointment will carry superannuation under the 





in Air Ministry 


Federated Superannuation System for Universities, 
the Government contribution being approximately 
10 per cent. of salary and individual contribution 


5 per cent. Promotion to higher grade posts is 
governed by merit as and when vacancies may arise. 

Application should be made on a form to be 

obtained (quoting reference number 32 C) from the 

CHIEF SUPERINTENDENT, Royal Aircraft Estab- 

lishment, South Farnborough, Hants, to whom it 

should be returned not later than the 13th May, 1938. 
4363 





dmiralty. 
4 ASSISTANT CIVIL ENGINEERS 
REQUIRED in the Civil Engineer-in- 


Chief’s Department. 

Candidates must be 
25 years of e, and must either be 
Corporate Members of the Institution of 
Civil Engineers, or have passed Sections A and B 
of the examination qualifying for Associate Member- 
ship or have taken a Degree exempting therefrom. 

The appointments will be for a probable duration of 
about three years 

The salary will be 
£380 and £400 for 
respectively. 

Vacancies exjst at Naval Establishments at home 
and abroad. Candidates may apply for either or both. 

Those appointed to naval establishments abroad will 
receive first-class passages and appropriate local 
allowances to meet the extra cost of living. Salary 
will start from date of embarkation. 

Applications, stating age, qualifications and experi- 
ence, to be addressed to the CIVIL ENGINEER-IN- 
CHIEF, Admiralty, 8.W. 

Envelopes to be Sacked ‘* A.C.E. April,’’ 
left-hand corner. 


not less than 





and 
years 


£360 for the first year, 
the second and third 


in top 
4394 








No 


(Pror. W. 'T. DAVID.) 


(HAROLD SINCLAIR.) 


(JAMES W. MACFARLANE.) 


(Str HAROLD HARTLEY.) 
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The Metallurgist. 


Thermodynamics of the Petrol Engine 


Institution of Naval Architects—No. IV. ¢. 466, 


New Foundry at Dursley. . 480) 


Leipzig Technical Fair, 1938 
No. VII. 


Transmission of Power by Fluid’ 
Couplings—No. I. we. ass) 


Welding Generators. «. 46s) 


Amenities of Railway Passenger 
Travel. 
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‘rown Agents for the 


COLONIES. 
coL me Ad ae 

YTMEN 
AP PLICATIONS from ausitfied candi- 
—e dates are INVITED for the following 

POSTS :— 

M/5731.— ASSISTANT ENGINEER REQUIRED 
for the Malayan Public Works Service for three years, 
with possible permanency. Salary 400 dollars a 
month, rising by annual increments of 25 dollars a 
month to 800 dollars a month (the Government rate 
of exchange is now 2s. 4d. to the dollar). A children’s 
allowance is payable to married officers with children. 
Free passages, and, subject to certain conditions, for 
wife and family also. Liberal leave on full salary. 
Candidates, age 23-26, must be Corporate Members of 
the Institution of Civil Engineers or hold an Engi- 
neering Degree recognised as granting exemption from 
Sections A and B of the A.M.LC.E. Examination ; 
but students of the Institution between the ages of 
23 and 25 years, who have passed the A.M.I.C.E. 
examination are eligible for appointment. In either 
case, candidates should have had at least two years’ 
practical experience on Engineering Works after 
taking their Degrees or completing articles, at least 
one year of which should have been spent in a Draw- 

ing-office. 
M/5535.—ASSISTANT ENGINEER REQUIRED 
for the Sierra Leone Government Railway for one 
tour of 12-24 months. Salary, £840 a year. Free 
quarters and passages and liberal leave on full salary. 
Candidates, not over 50 years of age, must have had 
considerable experience in Steelwurk Erection and 
should preferably have had Charge of Railway Bridge 

Construction. under traffic. 

M/5670.—DRAUGHTSMAN REQUIRED by the 
Government of Trinidad for the Public Works Depart- 
ment for three years. Salary, Trinidad dollars 1920 
a year (4.80 dollars equals £1). Free passages and, 
if married, for wife and family not exceeding four 
persons. Leave on full salary. Candidates, age 25-40, 
inust have a sound knowledge of the elementary 
principles and Mathematics of Design, a considerable 
knowledge of the Characteristics and Prices of Modern 
Building Materials, a minimum of five years’ recent 
experience in the employment of a Chartered Civil 
fingineer, Architect, or Contractor, including at least 
six months on the Detailing of Steel Ferro-concrete 
Work, and considerable experience in Taking Out and 
Preparing Bills of Quantities, in Estimating, and in 


Architectural Design, 

Apply at once by letter, stating age, whether 
married or single, and full particulars of bee nay mg = 
and experience, and mentioning this paper, to: the 
CROWN AGENTS FOR THE COL ONIES,. “4, 8 
bank, London, 8.W.1, quoting the reference num 
against the appointment for which application is made. 

44 


Required by H.M. 
OFFICE OF WORKS.—STRUC- 

TURAL ENGINEERING DRAUGHTS- 
MEN, with experience of Designing and 
Detailing Structures in infurced 


nerete. 

Also DRAUGHTSMEN with previous 
experience for Designing and Detailing Steel-framed 
Buildings and other Structural Steelwork. Salaries 











from £4 6 10s., according to qualifications and 
experience.—Apply, giving age, particulars of educa- 
tion, training, and experience, to: THE CHIEF 
ARCHITECT (Ref. G.W. Struct), Room 131A, 
ro Floor, H.M. Office of Works, Storey’s-gate, 








INDEX TO ADVERTISEMENTS, PAGE 79. 








PUBLIC NOTICES. 


PUBLIC NOTICES. 





‘onstruction Engineer 


C REQUIRED by the Government of 
Ceylon for the Irrigation Department for 





initial of the scale will be offered to 
candidates on account of age and experience. Free 
passages and, if married, for wife and children not 
exceeding four persons. Free quarters or an allowance 


three years with possibility, but no 
guarantee, of renewal. Salary £700-£40- 
£900 a year. A salary higher than the | 


in lieu. ‘Travelling and subsistence allowances and | 
leave in accordance with regulations. Candidates, 
age 30-45, must be Corporate Members - the Institu- 


tion of Civil Engineers, and have had wide experience, 
in responsible charge, of Investigation, Design, and 
Construction of Irrigation, Water Supply, and 
Drainage Projects at home and abroad. 

Apply at once by _ letter, stating age, whether 
married or — and full particulars of qualifica- 
tions, and experience, and Sage gt this paper, to 
the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W.1, quoting M/ 5813. 4362 


M echanical Draughts- 
4 MEN REQUIRED, preferably with 
experience on any of the following types 
of work :— 
War Stores. 
Commercial 
Trailers). 





Vehicles (Chassis or 





Jigs and Tools. 

Applicants should have had not less than three 
years’ Workshop Experience. Age 21 years 

years. Preference given to ex-Service men, other 
things being equal. Pay up to 82s. per week, accord- 
ing to ability and experience. ‘ Posts are non-pen- 
sionable, a subject to suitable qualifications, 
entrants are eligible for consideration for promotion 
and for appointment the 
— vacancies arise. 

plication forms obtainable by postcard from 

cHInF SUPERINTENDENT OF ORDNANCE FAC- 
TO ¥ (Advt. No, 210), Royal Arsenal, —— 

u.18. 4290 





Indian Army 


ERVICE CORPS. 





REGUL. MISSIONS. 
The Secretary of State for India invites APPLICA- 
TIONS for ELEVEN APPOINTMENTS as TECH- 
NICAL OFFICERS with Regular Commissions in the 
Royal Indian Army Service Corps. These appoint- 
ments are pensionable, and carry pay at Rs. 755 to 
Rs. 2050 per mensem for married officers and Rs. 613 
to Rs. 1900 for unmarried officers. 
Appointments will be made from either— 


(a) University candidates, or 
(b) Direct entry candidates. 

UNIVERSITY CANDIDATES must have attained 
the age of 21 and not attained the age of 24 on July 
Ist, 1938. They should possess a University Degree in 

MECHANICAL ENGINEERING, or be taking their 
final examination in July, 1938, and they will be 
eligible for antedates of 14 to 3 years’ seniority. 

DIRECT ENTRY CANDIDATES must have attained 
the age of 25 and not attained the age of 32 years on 
July is ist, 1938. They must have passed the examina- 
tion for Membership of either the Institution of Auto- 
mobile Engineers or the Institution of Mechanical 
Engineers, or be in possession of a or Diploma 
which is accepted by either Institution as exempting 
from the examination for 
They must also have served a regular apprenticeship 
< not less than three years in various departments 

an approved engineering firm and should, 
jag have had not less than two years’ subsequent 
experience with an undertaking of repute. They will 
receive antedates of tive years’ seniority. 

All candidates must be British ‘oabiecte of pure 
European de-vent and the sons of British subjects. 

The appointments will be made on the recommenda- 
tion of a Selection Committee, which will meet at the 
india | be saga about the | middle of July next, and no 








(Technical Assistants — 


MECHANICAL ENGINEERS (un- 
pensionable) REQUIRED 
Enfield, and Nottingham. 


at hcl a 
n 
Engineering or its equivalent is essen- 





— Full particulars of Workshop 

Experience and positions held should be 

given. ~—_ be ‘British subjects. Age not normally 
to exceed 3. and jon to 





ex-Service dE ay "Salary £250- £367 (or in exceptional 
cases to £400) per annum, according to qualifications. 

Application forms obtainable from the CHIEF 
SUPERINTENDENT OF ORDNANCE FACTORIES, 
Advt. No. 214, Royal Arsenal, Woolwich, oe | 





be lodged in ten days. 





who is not in a position 
to appear *pereonntty before the Committee. The 
selected candidates will be required to sail for India 
a September, 1938. 
tending candidates should apply to the UNDER- 
SECRETARY OF STATE, Military Department, 
iudia Office, Whitehall, London, $.W.1, for forms of 
application and for further information, Envelopes 
should arked ‘ Recruitment.’” Completed 
application forms Ab "seal the above address by 
July lst, 1983. 

University candidates must, however, have appeared 
before an ¢: Board at the Universities to be held 
about June Ist. 

India Office, 


March, 1938. 4033 





inistry of Transport. 
ROADS DEPARTMENT. 
PLICATIONS are INVITED for 
APPOINTS 1ENTS as ESTABLISHED 
ASSISTANT ENGINEER in the Roads 
Department of the Ministry at Head 


quarters. 

Candidates must be Corporate Members of the 
Institution of Civil Engineers, or hold some equivalent 
professional qualification. ‘The possession of an Engi 
neering Degree would be of advantage. 

The successful candidates will be employed in the 
first instance in either the Experimental Section or in 
the Mechanical and Vehicle Engineering Section. 

For the former, candidates must be experienced in 
one or more of the following :— s 3 

(a) The Preparation of Detailed Working Specifica- 

tions for Modern Road Works ; 

(b) a. Control and the Execution of Modern Road 


(c) The Use of Tar and Bituminous Road Materials : 
(d) The Design and Construction of Modern 
Machinery for Road Construction. 

A knowledge of Advanced Mathematics as applied 
to Engineering Problems is also desirable. 

For the latter candidates should possess a_ sound 
knowledge of Electrical Principles and Testinx 
Methods adequate to Examine and Test Automatic 
Traffic Control Signalling Equipment and Allied 
Electrical Apparatus. 

Commencing salary for men £340, rising, subject to 
approved service, by annua] increments of £18 to 
£466, thence by annual increments of £25 to a 
maximum of £600; for women, £337, rising, subject 
to approved service, by annual increments of £12 
to £397, thence by annual increments of £18 to £456 
(this seale is at present under review). The appoint- 
ments will be on an established pensionable basis. 
and will be subject to a probationary period of one 
year. Assistant Engineers are eligible for promotion 
to higher posts. 

Forms of application can be obtained from the 


ASSISTANT SECRETARY, Establishment Depart 
ment, Ministry of Transport, Metropole Buildings. 
Northumberland-avenue, W.C.2 Candidates should 


clearly state when applying for | form for which Section 
they desire to be considered. No application can be 


considered unless received by the Ministry of 
Transport on the recognised form on_or_ before 
16th May, 1938. Canvassing through Members of 


Parliament or in other ways will render a eer 


liable to disqualification. 
W ar Department. 
ota = SCIENTIFIC 
ESEARCH. 


APPLICATIONS are INVITED from 
male candidates for the undermentioned 
APPOINTMENTS. Successful candi- 
dates would be posted in the first 
—— to the Research Department, Woolwich, 


8.E.18. 

SCLENTIFIC OFFICER (EXPLOSIVES).—Candi- 
dates should preferably be not less than 30 years of 
age, possess a Degree with Ist or 2nd Class Honours in 








Chemistry, have specialised in either Physical 
Chemistry or Organic Chemistry, and have had at 
least five years’ experience in Research, including 


Applied Research. A ene one of Explosives and 
some experience in Chemical Engineering is desirable. 

JUNIOR SCIENTIFIC. ‘OFFICER (METALLURGY). 
—Candidates should have an Honours Degree in 
Metallurgy, and preferably some experience in 
Metallurgical —— 

ALARY SCALES, &c. 

SCIENTIFIC OFFICE ER. 

£400 by £18 to £454, ae thence by £25 
year (efficiency bar at £5 

Exceptionally, a pot acon salary up to £454 a 
year would be given to a selected candidate with 
special qualifications and lengthy experience. The 
Federated Superannuation System for Universities will 
apply to this appointment. Promotion to higher 
grades of Senior Scientific Officer (£680-£25-£800) 
and Principal Scientific Officer (£850-£30-£1050) is 
governed by suitability and merit as and when 
vacancies arise. 
—— SCIENTIFIC OFFICER. . 

275 by £18 to £347 a year. After two years’ pro 
netianate service (if reached), the Federated Super 
annuation System for Universities will apply. 

The Junior Scientific Officer grade is of a proba- 
tionary character, and during service in this grade 
an officer’s suitability for continued employment and 
appointment to the grade of Scientific Officer is 
periodically reviewed. Junior Scientific Officers may 
normally expect to be promoted to Scientific Officer 


to £680 a 


within six years of the date of appointment, if they 
serve so long. 
Increments are granted annually subject to 


approved service. 

Ex-Service candidates given preference, other things 
being equal. 

Application, giving full particulars of age, training, 
qualifications, and experience, and reference to any 
published work, and accompanied by copies of not 
more than three testimonials, to be made to the 
CHIEF SUPERINTENDENT RESEARCH DEPART- 

MENT, Woolwich, 8.E.18, not later than —_— 
1938. 93 
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Le prix de l’abonnement est accepté en 
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hed of Transport. 


noe vad DEPARTM 


TM E 

CIVIL ENGINEERING ASSISTANTS 
in the Roads Department of the Ministry 
Ties at Headquarters, on the scale £210, 
rising by annual increments of £12 to £320. The 
posts will be pensionable under the Civil Service 
Superannuation Acts. 

Candidates should possess a Degree in Engineering 
and some practical experience of Bridge Works. They 
should also be capable of Preparing Plans, Sections, 
Working Drawings, and Specifications for Contract 
Purposes for Road and Bridge Works. 

Applications, in writing, giving full portientons of 
training and experience, should be addressed to the 
ASSISTANT SECRETARY, Establishment Depart- 
ment, Ministry of Transport, Metropole Buildings, 
Northumberland-avenue, London, W.C.2, not tater 
than 16th May, 1938. 

Canvassing through Members of Parliament or in 
other ways will render a candidate liable to dis- 
qualification. 4410 








Var Department. 
DIRECTORATE OF ee a 

APPLICATIONS are INVITED for 
CIVIL and MECHANICAL ENGINEER- 
ING POSTS at Woolwich or on Factory 
; & Sites in Lancashire or South Wales. 

Posts temporary for duration of work, 
which is expected to last not less than 18 months. 

Salaries according to qualifications and experience 
within ranges stated below :— 

(1) £350-£500 (Civil). Applicants must have good 
general experience in planning factory and workshop 
buildings and knowledge of estimates and quantities. 
Should hold P.A.S.1, A.M.LC.E., or equivalent 
qualifications. 

(2) £250-£400 (Civil). 

(3) £250-£400 (Mechanical). 

Applicants should hold Degree in Engineering or its 
equivalent. 

Age normally not to exceed 35. 

Application forms obtainable by 
CHIEF SUPERINTENDENT OF ORDNANCE FAC 
TORIES (Advt. No. 216), Royal Arsenal, Woolwich, 
S.E.18, to be lodged in 10 days. 4408 


W ar Department. 


Sines mop DRAUGHTSMEN 
REQUIRED. Pay up to £5 5s. a week, 
according to qualifications and experi- 
~_ beng ge age, 23 years. 
to higher posts 
governed by merit as vacancies occur. 
Present posts are non-pensionable, but a suitably 
qualified entrant will be eligible for | consideration for 
Somat to the should 

acancies arise. In any case sae will 
probably last for at least two to t 
Candidates should possess the Higher. “National 
Certificate (Mechanical Engineering) or equivalent 
qualification, and should have had Workshop Experi- 
ence and Drawing-office Experience, preferably in the 
Preparation of Designs and Working Drawings of any 
of the following :— 

Gun Carriages and Mountings: 

Guns and Mechanisms. 

Ammunition Stores. 

Tanks and Armoured Fighting Vehicles. 

Commercial Vehicle Chassis or ilers. 

Small Intricate Mechanical Mechanisms. 

Jigs and Tools. 

Application forms obtainable by postcard from 
CHIEF SUPERINTENDENT OF ORDNANCE FAC- 
er (Advt. No. 209), Royal Arsenal, Woolwich, 

.£.18. 231 





postcard from the 

















W ar Department. 

ENGINEERING ASSISTANT 
(Adult, Male), REQUIRED for Drawing 
Office Work in the Directorate of Forti- 
fications and Works at the War Office. 
: Candidates must have had sound Engi- 

_ neering training and experience in Steam 

and Hot Water Heating, Domestic Water Supply, and 
be capable of Preparing Drawings and Schemes under 
supervision. 

Pay: Up to £6 a week, according to age, qualifica- 
tions, and experience. 

The appointment is temporary. Preference given 
to ex-Service candidates, other things being equal. 

Application forms obtainable by postcard from the 
UNDER-SECRETARY QF STATE (C.5), The War 
Office, London, 8.W.1, to be lodged not later — 
13th May, 1988. . Quote Appts. 84. 44 


Tniversity of f Liverpool. 


FACULTY OF EN ENGINEERING. 


: Professor C, $: BANNISTER, M.Eng., 
Assoc. R.S.M.. F.1.C., M. Inst. M.M. 

The University ‘awards the Degrees of B.Eng., 
M.Eng., D.Eng., Ph.D., and a Certificate and Diploma 
in Engineering. 

Degree Candidates must pass an examination or 
examinations for Matriculation into the University. 
Certificate Candidates must submit evidence of having 
received a good general education. Diplom« Candi- 
dates must possess the Certificate in Engineering. 

The Courses are design for students desiring to 
qualify as A. ELECTRIC AL, CIVIL or 
MARINE ENGINEERS, NAVAL ARCHITECTS 
and METALLURGISTS or *METALLU RGICAL ENGI- 
NEERS. The Courses cover the subjects of examina- 
tion for Associate Membership of the Institutions of 
Civil, Mechanical, and Electrical Engineers. The 
Institutions named, subject to certain conditions, 
accept the degree of B.Eng. in lieu of part, and in some 
cases the whole, of the examinations for Associate 
Membership. The various Departments are housed in 
commodious and well-equipped buildings, and provide 
ample facilities for research. 

A prospectus of the Faculty, giving particulars of 
Courses, and a large number of Entrance and Post- 
Graduate Scholarships, may be had on application to 


the undersigned. 
4348 STANLEY DUMBELL, Registrar. 











Pee County Council. 
BERT BL: oid FELLOWSHIPS IN 
PPLIED SCIENCE AND TECHNOLOGY. 

APPLICATIONS are INVITED for the AWARD 4 
TWO ROBERT BLAIR ee in APPLIE 
SCIENCE and TECHNOLOGY, each of the value ot 
£450, tenable for one year. ‘The Fellowships are for 
Advanced Study or Research in Applied Science and 
Technology, and will be tenable in the Dominions, the 
United States, or other Foreign Countries. 

Candidates must be British subjects and at least 21 
years of age. Further particulars and application 
forms may be obtained from the EDUCATION 
OFFICER (T.3), the County Hall, 8.E.1 (stamped 
addressed foolscap envelope necessary), to whom the 
form must be returned by ist June, 1988. 4374 





Liverpool Corporation “Water 


KKS. 
REINFORCED CONCRETE pt Abt RESERVOIR 
AT WOOLTON, LIVERPOOL. 

The W: ater Committee of the Liverpool Corporation 
invite TENDERS for the CONSTRUCTION of a 
RELNFORCED CONCRETE RESERVOIR of approxi- 
mately 3,000,000 gallons capacity, at Woolton, 

Liverpool. 

Plans may be inspected and copies of the specifica- 
tion and form of Tender obtained at the Water 
Engineer’s Office, 55, Dale-street, Liverpool, 2, upon 
payment of a deposit of Three Guineas, which will be 
repayable upon receipt of a bona fide Tender and 
return of the documents issu 

Tenders, endorsed ‘* Tender for Woolton Reservoir,’’ 
boy to be sent through the post in a sealed envelope, 

addressed to the Town Clerk, Muni 
Liverpool, 2, so as to be delivered not later than 
ze gene Noon on Wednesday, the 18th day of May, 
The Water Committee do not bind themselves to 
accept the lowest or any Teeter, 
. H, BAINES, 


Town Clerk. 
4397 





Municipal Buildings, 
Liverpool, 2 





‘Younty Council of Middlesex. 
WEST iy EARS Ruy sf Hepraat 
EXTENSION : mee) ATIO KITCH 


E T. 

The County Co melt iaviie TENDERS for the 
SUPPLY and INSTALLATION of STEAM and GAS- 
OPERATED GOOKING EQUIPMENT at the West 
Middlesex County Hospital Extension, Toolands- road, 
Isleworth. 

Applications must be made to the undersigned by 
Noon, Monday, 9th May, 1938, and must be accom- 
panied by a deposit of £2 2s., payable by crossed 
cheque in favour of the Middlesex County Council 
and returnable on receipt of a bona fide Tender. 
Plans and conditions of contract may be inspected 
at the office of the County Architect, 10, Great 
George-street, Westminster, 5.W.1, who will sub- 
sequently issue the drawings and specification, &c. 

No Tender will be received except in a plain, sealed 
envelope, which must not bear any name or mark 
indicating the sender, and which must be marked 
der, West Middlesex County Hospital Exten- 
: Modernisation—Kitchen Equipment.’ 

Tenders should be addressed to the undersigned and 
—- not later than Noon on Monday, 2nd May, 
1938. 

Only Contractors of repute who are able to satisfy 
the Council of their ability to carry out the work in 
an efficient manner should apply. The Council do 


> RNIS o 


not bind themselves to accept the lowest or any 
Tender. 
Cc. W. RADCLIFFE, * 
Clerk of the Seas Council. 
Guildhal 


Ww -- a S.W 


Date, 21st ‘Avil, 1938. 4375 


(Jommonwealth of Australia. 
COUNCIL FOR ge AuD 
gg AL RESEA 
AERONAUTIC. RESEARCH ATORY. 
SPPOINTMENT OF OFFICER- TNA Fore TTS AND 
* CHIEF ASSISTANT. 

APPLICATIONS are INVITED for APPOINTMEN'? 
to the POSITIONS of (1) OFFICER-IN-CHARGE of 
the Aeronautical earch Laboratory to be erected 
in Melbourne, and (If) CHIEF ASSISTANT in that 
LABORATORY. 

1. Applicants for appointment to the position of 
Officer-in-Charge of th Laboratory must have 
Honours Degrees, preferably First or Second Class of a 
British University, in Engineering, Natural Science, 
or Mathematics, and have had not less than seven 
ee full-time experience in a responsible position 
in a recognised Aeronautical Laboratory, including 
the Operation of Wind Tunnels, the Estimation of 
Aircraft Performance and the Investigation of 
Stability in Flight; Workshop Experience is desir. 
able, Applicants must have taken part as Observers 
in Flying Experiments, and preferably should be 
qualified as Pilots. They must have had experience of 
Scientitic Administration and must have shown ability 
in Leading a Research Staff. A good knowledge of 
French and Gemen will be a recommendation. 

The salary offered will depend on the qualifica- 
tions and experience of the successful applicant, but 
for a fully qualified man it would be at the rate of 
£1500 per annum (Australian). 

2. ants for intment to the position of 
Chief Assistant must have Honours Degrees, preferably 
First or Second Class of a British University, in 
Engineering or Natural Science, and have had not less 
than four Carat full-time experience in a_responsible 

n Aeronautical Laboratory, 








etropolitan Water Board. 


BORE-HOLE AT BEXLEY. 

The Metropolitan Water Board invite TENDERS 
for the SINKING of a BORE-HOLE in the Urban 
District of Bexley, in the County of Kent. 

The drawings and contract documents may be 
inspected without charge at the offices of the Board, 
Chief Engineer’s Department (Room 201). 

Forms of Tender, conditions of contract, specifica- 
tion and bills of quantities, together with drawings 
and a spare copy of the bills of quantities, may 
obtained on and after Monday, 2nd May, 1938, from 
the Chief Engineer on production of an official receipt 
for £10, which sum must be deposited with the 
Comptroller to the Board, and which will be returned 
on receipt of a bona fide Tender, accompanied by all 
the above-named documents and drawings (with the 
exception of the spare copy of the bills of quantities, 
which may be retained by the tenderer). 

Such payments and applications must be made 
between the hours of 10 a.m. and 4 p.m. (Saturdays, 
10 a.m. and 12 noon). Cheques must be made payable 


to the Metropolitan Water Board and not to 
individuals. 
Tenders enclosed in sealed envelopes, addressed to 


the Clerk of the Board, and endo Tender for 
Bore-hole at Bexley,’ must be delivered at the offices 
of the Board (Room 122) not later than Twelve 
o’clock Noon on Friday, 27th May, 1938. 
The Board do not bind themselves to accept the 
lowest or any Tender. 
G. F. STRINGER 


Clerk of the Board. 
Offices of the Board, 
173, Rosebery-avenue, E.C.1, 


25th April, 1938. 4376 





FEN AND COARESI, WATER SCHEMES. 
INTRACT No. “ 

8U PPL Y OF PIPES 

are INVITED for the MANU FACTURE 

BENDS, &c., in connec- 


Spilsby Rural District Council. 


NDERS 
a DELIV ERY of PIPES, 
tion with the above Schemes. 
General conditions of contract, &c., and further 
particulars can be obtained from the undersigned on 
payment of a deposit of Two Guineas, which will be 
returned on receipt of a bona fide Tender. Date for 
delivery of Tenders, Noon, May 9th, 1938. 
The Council does not bind itself to 
lowest or any —e- 
v . DUR —. 


accept the 


A.M. Inst. CLE. 
Witham Office, 
Boston, Lincs., 


31st March, 1938. 4396 





berystwyth Rural District 


JOUNCIL. 
seit ee a Se SCHEME. 
IDENT ENGINEE 

The above Gounail invites AY PLIGATIONS from 
qualified and experienced Civil Engineers for the POST 
of RESIDENT ENGINEER on_ the Work at the 
Existing Reservoir at Liyn Craig-y-pistyll, near 
Aberystwyth, which consists of Tunnelling, Construc- 
tion of a Valve Tower, and other Works. 

The appointment is likely to last for a period of 5 
months, and the Council would be prepared to pay a 
salary in accordance with the experience and qualifica- 
tions —— of £8 to £10 per w 

Applications, together with three copies of recent 
testimonials, should be sent to the Council's Consult- 
ing Engineer, Mr. H. B. Ward, M. Inst. C.E., of 68, 
The Albany, Old Hall-street, Liverpool, 3, 80 as to 
arrive not later than the first post on Saturday, 
May 7th, 1938. 

DAVID EVANS 
Clerk ‘to the Council. 
¢ jeunes Offices, 
Chalybeate-street, 
Aberystwy tin, 


Abril, 1938. 4395 





(ity of Liverpool. 

aL pore SUPPLY DEPARTMENT. 

INTMENT OF ELECTRICAL 
ENGINEERING seca gy 

The Corpo of Live invites APPLICA- 
TIONS for the POSITION. “ot OE LEOTRICAL ENGI- 
NEERING DRAUGHTSMAN, at a salary of £320 per 
annum, rising by annual increments of £15 to £350 
per en 

The person appointed will be responsible under the 
Chief Electrical Assistant for the carrying out of all 
drawing-otfice work associated with the lay-out and 
installation of the electrical equipment of large 
generating stations and sub-stations. 

Candidates must have served a recognised appren- 
ticeship and hold the Higher National ae, = 
ech nica, 


Electrical Engineering, or equivalent 
qualifications. 
Preference will be given to candidates who, in 


addition to possessing a sound training in a manu- 
facturing firm, have had some experience in an 
Electric Supply Undertaking. 

The appointment will be a designated post under 
the Local Government and Other Officers’ Super- 
annuation Act, 1922, and the successful candidate 
will be required to pass a medical examination. 

Applications must be made on a form obtainable 
from the City Electrical Engineer, 24, om gers garden, 
Liverpool, 3, and must be forwarded a addressed, 
accompanied by copies of not more than t ree recent 
testimonials, to the Town Clerk, Municipal Build- 
ings, Liverpool, 2, so as to be received by him not 
later than the first post on Wednesday, 18th May, 
1938. The envelope containing the application must 
be endorsed ‘* Electrical Engineering Draughtsman.’ 

Canvassing of members of the City Council is pro- 


hibited 
W. H. BAINES 
Town Clerk. 
Municipal Buildings, 
Liv erpoo ool, 


23rd April, 1938. 4389 





ent Rivers Catchment Board. 


AREA ENGINEER. 
APPLICATIONS are INVITED for the above 
APPOINTMENT at a salary of £500, rising by annual 
increments of £25 to £700 per annum. oe 


ending especially the Operation of Engine Test 

Plants, Fuel and Engine Instrument Investigations ; 
theroneth Workshop Experience is desirable. Appli: 
cants must have taken part as Observers in Flying 
Experiments. They must have had experience of 
Scientific Administration, and must have shown 
ability in Leading an Engine Research Staff. A good 
knowledge of French and German will be a recom- 
mendation. 

The salary offered will depend on the qualifications 
and experience of the successful applicant, but for a 
fully qualified man it would be at the rate of £1000 
per annum (Australian). 

3. With respect to both appointments medica! 
examinations will be made to ensure that the selected 
applicants are free from any defect which would hinder 
the complete carrying out of their duties. Subject to 
satisfactory results of such an examination, the 
selected applicants will be appointed under Section 144A 
of the Science and Industry Research Act, 1920-37, 
and will be eligible to contribute to, and receive 
benefits from, either the Commonwealth Superannua- 
tion Fund or the Commonwealth Provident Fund. 
Particulars of the provisions of the Superannuation 
Act may be obtained from the Official Secretary, 
Australia House, Strand, London, W.C.2. 

The successful applicants will’ be required to take 
up their appointments at an early date. Probably 
they will first be employed in England and will then 
(about one month later) sail for Australia. 

n the case of each appointment a sum of £100 
(sterling) will be provided for transport to Australia 
if the successful applicant is a single man, and of £200 
(sterling) if married, and an additional és0 (sterling) 
for each child over the age of 3 years. 

Applications, accompanied by copies of not more 
than four testimonials, should be cent in duplicate to 
the OFFICIAL SECRETARY, Australia House, 
Strand, London, W.C.2, so as to reach him not later 
than the 6th June, 1938. 4347 





iver Trent Catchment Board. 


APPOINTMENT OF JUNIOR CIVIL 
ENGINEERING ASSISTANT. 
APPLICATIONS are INVITED for the APPOINT- 
MENT of a CIVIL ENGINEERING ASSISTANT. 
Experience in the Design of Land Drainage and Tidal! 
River Survey Works will be considered an advantage. 
The salary offered will be in accordance with the 
scale applying to this grade of Officer (at age 21, 
£175, or £240 plus eee as and from the date 
of passing the A.M.ILLC.E. Examination, to a maximum 
of £300). The Local Government and’ Other Officers’ 
Superannuation Act, 1922, has been adopted by the 
Board, and the position is a designated post. Appli- 
cations, stating age, qualifications, and experience, 
endo: ‘Junior Engineering Assistant,’’ and 
accompanied by copies of not more than three recent 
testimonials, must be emeetos to me on or before 

Saturday, bi May 


WAL TER vs 9 AILE, M. Inst. C.E., 
Engineer to ihe Board. 
River Trent Catchment Board Offices, 
rby-r 5 
Nottingham. 4365 





Somerset Rivers Catchment 


BOARD. 

APPOINTMENT we ENGINEER 
APPLICATIONS are INVITED from qualified 
CIVIL ENGINEERS with hn. ll in Tidal and 
Non-tidal River Defences and Land Drainage 
Works generally. Salary £800 per annum, increasing 
by annual increments of £50 to £1000 and arenes 
expenses. and staff will be provided. 
person appointed will be required to devote the whole 
of his time to the duties of the office. 

Applications, endorsed “ Engineer,” stating age 
and experience, together with copies of three recent 
testimonials, should be — to the undersigned not 
later than the 16th May, 1938. 

Canvassing in any form will be a disqualification. 

THOS. BARRINGTON, 
Clerk to the Board. 


12, King-square, Bridgwater. 4340 


‘(he London County Council. 


invites APPLICATIONS to FILL the 

ay 1 eg POSITIONS on the temporary staff :— 
8/28. ENGINEERING ASSISTANT, with experi- 
... in the Supervision of General Civil Engineering 
Works, particularly Reinforced Concrete and/or Steel 


Bridg 
DRAUGHTSMEN, 





es. 

38/29. with good experience in 
Detailing of General Civil Engineering Works, parti- 
cularly Reinforced Concrete and/or Steel Bridges. 

Pay, £4 to £8 a week, according to experience and 
qualiseations. Over £6 a week paid only to persons 
possessing special qualifications. 

Application forms obtainable by sending stamped 

dressed foolscap envelope to the CHIEF ENGINEER 
Westminster Bridge, §8.E.1 


(S), County Hall, 
returnable, with copies of 


(quoting 38/28 or 38/29), 








three recent testimonials, by 7th May, 1938. Canvass- 

ing disqualifies. 346 
SITUATIONS OPEN. 

COPIES or TrsTIMONIALS, Not ORIGINALS, UNLESS 


SPECIFICALLY REQUESTED. 





TO ADVERTISERS UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION 
For the benefit of applicants, the Proprietors are 
prepared to insert brief notices that vacancies are 
filled, upon receipt of notifications from the Adver- 
tisers. ‘These notices (limited to one line) will be free 
of charge, and co-operation is asked for. 





Box P1102.—Position Filled. Applicanta thanked. 





7ANTED, for India, a Fully Nag 3 STRUC- 
W TURAL ENGINEER, holding a B.Sc. Degree. 

A.M.LC.E., or Member of Institute of Structural 
Engineers. Must have had at least 3 years’ expe- 
rience in designing with a constructional firm of 
Able to take charge of estimating department, 





repute. 

and be responsible for preparation of working 
drawings; 5-year Ce — 
Rs. 750 per month, ‘rising to Rs. 850 in five y 


Single man preferred. —Write, giving full details" "ot 
training. age, present occupation, to it ZQ418, c/o 
Deacon’s, 5, St. Mary Axe, London, E.C.3. 4388 A 





Forms of application and particulars of app 
ment from the undersigned. 
P. W. COX, 
Clerk of the Board. 


Brunswick House, 
d tone, 
22nd April, 1938. 4364 








For continuation of Small Adver- 
tisements see page 4. 
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A Seven-Day Journal. 


The James Watt International Medal. 


On Friday afternoon, April 22nd, after considering 
the recommendations of mechanical enginecring 
societies in the leading industrial countries throughout 
the world, the Council of the Institution of Mechanical 
Engineers unanimously decided to make the second 
award of the James Watt International Medal to 
Mr. Henry Ford, who was nominated by the American 
Society of Mechanical Engineers. The first award 
was made to Sir John Aspinall. It may be recalled 
that in order to commemorate the bicentenary of 
the birth of James Watt on January 19th, 1736 
an event which was destined to bring about a revolu- 
tion in the utilisation of power—the Institution of 
Mechanical Engineers of Great Britain decided to 
award every two years a Gold Medal to an engineer 
of any nationality who is deemed worthy of the highest 
award the Institution can bestow and that a 
mechanical engineer can receive. In the making 
of the award the Institution has secured the co-opera- 
tion of engineering institutions and societies in all 
parts of the world. To be worthy to receive a medal 
struck in commemoration of one who was at one 
and the same time a scientist, an inventor, and a 
producer, the recipient himself should be an engineer 
who has achieved international recognition, both by 
his work as a mechanical engineer and by the ability 
with which he had applied science to the progress 
of mechanical engineering. The Institution recog- 
nises, however, that only rarely will it be possible to 
find men in whom these qualities are so equally 
balanced as in James Watt. It will, therefore, 
consider men who have attained world-wide eminence 
in mechanical engineering in any direction—science 
or research, invention, or production. Hence, a great 
inventor, though he be not a scientist, or a great 
thinker and teacher, though he be not a designer or 
inventor, or a great organiser of methods of production 
in engineering works, will be eligible for the medal. 


The First Argentine-Built Locomotive. 


THE first locomotive to be wholly built in South 
America has just been constructed in the workshops 
of the Argentine State Railways at Tafi Viejo, in 
the province of Tucuman. After completing its 
first 1500 miles of service its constructors claim that 
it has proved an unqualified success in all respects— 
traction power, stability, acceleration, brakes, and 
water and fuel consumption. The new engine is 
the first of a series of eight to be used for express 
goods trains, replacing the ‘‘ Mikado” type. If it 
proves to, be as efficient and economic in operation 
as has been claimed, it is probable that the workshops 
at Tafi Viejo will be extended until the Argentine 
State Railways become entirely independent of 
foreign rolling stock, at present imported mainly 
from Germany and the United States. The weight 
of the new locomotive is 72 tons and it has a tractive 
effort of 11,700 kilos. The total heating surface is 
166 square metres, and the pressure 12-6 kilos. per 
square centimetre. It is fired with oil fuel. The 
Argentine State Railway workshops at Tafi Viejo 
employ 3000 men, and have been in existence since 
1910. In former years they were used solely for the 
reconditioning of engines and general repairs to 
rolling stock. Recently, however, goods trucks and 
passenger carriages have been built in considerable 
numbers, including sleeping and restaurant cars, 
refrigerated wagons, &c., and production of complete 
locomotives will now be developed. 


G.P.O. Time Service in Edinburgh. 


By means of the Post Office “‘ speaking clock ” 
service, telephone subscribers in Edinburgh can now 
obtain the correct time to within one-tenth of a 
second by dialling the number 952. At the inaugural 
ceremony, which took place last week at the General 
Post Office, Edinburgh, Mr. C. A. Taylor, the Deputy 
B.B.C. Regional Director in Scotland, explained that 
the time service first came into operation in London 
in July, 1936. Since its inception the traffic had 
gradually increased and at present the service brought 
the Post Office a revenue of about £75,000 per annum. 
Invented and perfected in the research laboratories 
of the Post Office Engineering Department, the system 
was operated by records on glass discs with rays of 
light passing through them. The system in Berlin 
gave the time every minute, and that in New York, 
where a living operator was still employed, every 
fifteen seconds, but the British system responded 
every ten seconds, and was therefore superior to 
both. This was the first time the service had been 
operated out of London, but arrangements had been 
made to introduce it into Glasgow on May 3rd, the 
opening day of the Exhibition. He hoped the tele- 
phone subscribers would make good use of the service. 
There was no actual charge for the time mechanism. 
The only charge payable was for the ordinary call. 
Subscribers in Glasgow and Edinburgh would pay 





the usual Id. call and any subscriber in Scotland 
could get the time by putting through a call to either 
of the two cities at the nominal call charge. It 
was found in London that many people sat listening 
to the voice for amusement and a device had therefore 
been introduced to cut off the calls within a reasonable 
time. 


Trolleybus Criticism. 


Avr the annual meeting of Albion Motors, Ltd., 
held at Scotstoun, Glasgow, on Thursday, April 21st, 
the chairman, Mr. George Pate, said that the trolley- 
bus was largely the offspring of unjust taxation. If 
it were taxed in the same way as the petrol bus, 
less would be heard of its advantages. Although 
the company had not yet embarked on the manufac- 
ture of trolleybuses, it had built a chassis for that 
type of vehicle in 1934, but at the time the Glasgow 
Corporation officials were not prepared to test it. 
Cities like Glasgow with an extensive tramcar 
service were very vulnerable from the air, not mainly 
because of the risk of damage to the power station, 
but much more because of the possible damage to 
the intricate network of overhead wires. The whole 
electric transport of a city could be put seriously 
out of gear by a determined attack from the air, as 
a damaged power station, broken wires and blocked 
streets could not easily be rectified. On the other 
hand, every motor bus was an independent unit 
which could be switched on to a new route at a 
moment's notice. A strong commission should be 
appointed to inquire into the taxation of vehicles. 
As long as the Government authorities were beset 
by groups of people pressing their own claims, it 
seemed to be hopeless to expect it, by itself, to make 
decisions in respect of load ratings and taxation 
which would be fair to all. It was difficult to under- 
stand why the principles laid down by the Salter 
Committee had not been adopted, except on the 
ground that subservience to some interests was of 
more importance than general justice. The petrol 
tax could be reduced if other forms of transport 
bore their just share of taxation and a reduction in 
the petrol tax was urgently needed. 


Institution of Civil Engineers Research 
Committee. 


THe Research Committee of the Institution of 
Civil Engineers has just issued its Report covering 
the period 1935-1936 and 1936-1937. The Com- 
mittee was, it will be recalled, constituted in 1935, 
when the Council decided upon a more active policy 
with regard to engineering research. While endeavour- 
ing to keep in touch with engineering research in all 
its branches, the Committee has mainly limited its 
activities to problems in branches of engineering 
not ordinarily covered by the programmes of 
specialised engineering institutions. But wherever 
such a problem appeared to be of interest to other 
institutions, co-operation has been invited, and this 
has resulted in active participation in the work 
by other institutions, by nominating members to 
the directing sub-committees and, in some cases, 
by financial assistance. In certain cases joint com- 
mittees with other institutions have been formed as 
the result of such co-operation. Active co-operation 
in investigating individual problems has thus been 
possible with the Institution of Electrical Engineers, 
the Institution of Structural Engineers, the Institu- 
tion of Water Engineers, the Federation of Civil 
Engineering Contractors, the British Waterworks 
Association, the Water Companies’ Association, 
the Iron and Steel Institute, the British Non-Ferrous 
Metals Research Association, and the British Com- 
mittee on Large Dams of the World Power Conference. 
The Committee has adopted the general policy 
of making use of existing research organisations 
such as those of the Department of Scientific and 
Industrial Research, the universities, and technical 
colleges, and has made no attempt to set up any 
research organisations of its own. The Council 
has, however, placed at the disposal cf the Committee 
a technically qualified member of the Institution 
staff, appointed specially for the purpose, who carries 
out the secretarial work of the Committee and of 
the various sub-committees. The researches in 
hand may be classified under the general headings : 
Materials, soil mechanics, hydraulics, structures, 
and _ specialised engineering practice. Detailed 
accounts of the progress of these researches up to 
October 31st, 1937, are given in Part II of the Report, 
a copy of which can be obtained on applicaton to 
the Secretary of the Institution of Civil Engineers. 
None of these investigations has as yet been com- 
pleted. In connection with the research on “‘ Vibrated 
Concrete,” an Interim Report embodying the first 
year’s work has been published in the March, 1937, 
Journal of the Institution. The drawing up of a 
code of practice for ‘“‘ Reinforced Concrete Structures 
for the Storage of Liquids ” is well advanced, and the 





recommendations for regulations in respect of 
‘‘ Karthing to Metal Water Pipes and Mains” have 
been completed and await approval by the bodies 
concerned. The draft recommendations for ‘‘ Breath- 
ing Apparatus for Use in Sewers” have been com- 
pleted with the exception of the specification of 
apparatus, which awaits the completion of research 
being carried out at Birmingham University. The 
Institution is represented on the Council of the 
British Standards Institution and the Engineering 
Divisional Council, and it has now been arranged 
for it to be represented on the Building Divisional 
Council, the Mechanical Industry Committee, and 
the Iron and Steel Industry Committee. A means of 
valuable co-operation with the British Standards 
Institution lies in the arrangements made for sub- 
mitting comments on draft British Standards Specifi- 
cations which are sent for consideration by the 
Research Committee. 


New Japanese Shipbuilding Programme. 


On Tuesday, April 26th. particulars were made 
known with regard to the new shipbuilding programme 
of the Nippon Yuseun Kaisha Company, which is to 
embark upon the construction of seven passenger 
liners and eleven cargo-carrying vessels for its prin- 
cipal services. For the mail service to Europe three 
new twin-screw geared turbine passenger and cargo 
steamers are to be built to replace the four older 
steamers now in service. They will be 16,000-ton 
ships, with a length of 551ft., a breadth of 74ft., and 
a depth of 40ft. 8in. They are to be three-class ships, 
and will have a designed trial speed of 21 knots, with 
a service speed of 18 knots. They will be built and 
engined at the Mitsubishi yard at Nagasaki, and are 
to be ready for service at the end of 1939 and the 
early part of 1940. For the Japan—Australia service 
two motor liners, each of 11,600 gross tons, with a 
length of 502ft., a beam 66ft., and a depth of 41ft. 4in.. 
are to be constructed by the same builders for delivery 
about a year later than the European ships. These 
Australian ships will have a trial speed of 20 knots 
and a sea speed of 17 knots. For the Orient—Seattle 
service, two further motor vessels for passenger and 
cargo are to be built by Mitsubishi for delivery early 
in 1940. They will have a measurement of 11,400 
gross tons, with a length of 502ft., a breadth of 
65ft. 6in., and a depth of 41ft. 4in. The speeds will 
be the same as the Australian ships, and tourist and 
third-class passengers wili be carried. For the cargo 
services of the company four single-screw geared 
turbine driven steamers are to be constructed by the 
Harima Dock Company for delivery in February, 
1939. They will be vessels of 4000 gross tons, with a 
length of 360ft., a beam of 50ft., and a depth of 29ft.. 
the trial speed being 17 knots, and the sea speed 
13 knots. Finally, seven shelter-deck twin-screw 
motor cargo ships of an improved “ Agaki Maru” 
type are to be constructed by Mitsubishi, five at the 
Nagasaki yard and two at the Yokohama yard. 
Each ship will have a measurement of 7100 gross tons, 
a length of 476ft., a breadth of 62ft., and a depth of 
41ft. The designed trial speed of these vessels will be 
19 knots, with a sea speed of 16 knots. 


Railway Statistics. 


Raitway statistics for the calendar month of 
January and the four weeks ended January 22nd, 
1938, show that the total number of passenger 
journeys (excluding season ticket holders) taken on 
al] standard-gauge railways in Great Britain in the 
month of January, 1938, was 102,650,979, an increase 
compared with January, 1937, of 2,745,812. The 
journeys taken by passengers at reduced fares 
increased by 1,646,575, and those at standard or 
ordinary fares by 1,099,237. The receipts from 
passengers (excluding season ticket holders) showed 
an increase of £204,805, or 6-2 per cent. If the 
railway undertakings of the London Passenger Trans- 
port Board be omitted, the figures show an increase 
in journeys of 1,299,341, or 2-0 per cent., and an 
increase in receipts of £184,486, or 6-5 per cent. 
For all companies the receipts from passenger train 
traffic (including season tickets and parcels and 
miscellaneous traffic, but excluding mails and parcels 
post) were £314,603 more than in January, 1937. 
For the four weeks ended January 22nd, 1938, the 
coaching train miles showed an increase of 310,147, 
compared with the four weeks ended January 23rd, 
1937. The total tonnage of freight conveyed (exclud- 
ing free-hauled traffic) in the four weeks ended 
January 22nd, 1938, was 22,721,685, an increase 
compared with the corresponding four weeks of 
1937 of 407,875 tons. The freight train receipts 
amounted to £7,192,252, am increase of £301,757. 
The freight train miles run were 108,222 more than 
in the corresponding period of 1937, an increase of 
1-0 per cent. The average train load increased from 
1273 to 1314 tons, and the net-ton miles per engine- 
hour increased from 440} to 452}. 
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Thermodynamics of the Petrol Engine. 


By Professor W. T. DAVID. 
No. II. 
(Continued from page 440, April 22nd.) 


N this part the measured efficiencies of petrol 

engines will be compared with the ideal efficiencies 
in the light of the views expressed in Part I. But 
before doing so it will be convenient first to form an 
estimate of the heat loss during explosion and expan- 
sion, and then, having regard to the method adopted 
for measuring efficiencies, to consider whether a 
correction should be applied to them. Most interest- 
ing and accurate tests have been carried out on the 
Ricardo E.35 poppet valve variable compression 
engine by Mr. Ricardo himself and by other observers, 
and the attention will be confined to this engine in 
what follows. The engine, which has a compact 
combustion chamber, is 4-5in. in diameter and the 
stroke is 8in. Most of the test results available relate 
to a compression ratio of 5 and an engine speed of 
1500 r.p.m. These running conditions will be 
assumed, except when otherwise stated. 


Heat Loss Durtnc Explosion AND EXPANSION. 


Jt has been shown that in such an engine running, 
without detonation, on a strong mixture at 1500 r.p.m. 
the heat loss during explosion and expansion amounts 
to about 1 per cent. of the heat of combustion of the 
fuel burnt during explosion and 5 per cent. during 
expansion, making a total of 6 per cent. during 
explosion and expansion.!* These figures were derived 
from experience of heat loss measurements in closed 
vessel explosions. Verification of them may be 
obtained by estimating the proportions of heat loss 
to the cooling water which enter vid the cylinder 
head, the cylinder barrel, and the exhaust valve and 
passages beyond, and comparing the proportion to 
the cylinder head with that measured in a sleeve 
valve engine in which the cylinder head was separately 
cooled. Balance sheets for the E.35 engine when 
running on strong mixtures at 1500 r.p.m. show that 
the heat measured in the jacket water is about 25 per 
cent. of the heat of combustion of the fuel burnt. A 
little of the heat which passes into the cooling water 
is generated by piston friction, but if it is assumed that 
this is equal to the heat lost from the hot surface of 
the engine by radiation and conduction, the heat in 
the cooling water is a measure of the heat loss from 
the exploded gases during explosion, expansion, and 
exhaust. Estimates of the distribution of this heat 
loss are given in Table IT. 


Tasie Il.—Distribution of Heat to Cooling Water. 
Per cent. heat of 
combustion. 
From cylinder head : 
During explosion ..._ . - ort 


During expansion ... 2-5 > 4-5 
During exhaust 1-3} 
From cylinder barrel 
During expansion ..._ . 3-07 4-5 
See ee 
From exhaust valve and passages beyond 16-0 


25-0 
Ricardo’s balance sheet for a sleeve valve engine in 
which the head was separately cooled is shown in 
Table ITI. 


TaBLe III.—Heat Balance Sheet for Sleeve Valve Engine of 
Bore 4-5in., Compression Ratio 4-3, and Speed 1500 r.p.m. 


Per cent. 
lf LS 48 es meee lS | 
Heat to cylinderthead..... -..0 .... sons cts ses, - O28 
Heat to cylinder barrel PR af me 
Heat to exhaust gases, &c. see ale) eect eee 

100-0 


It will be seen from Table II that the estimated 
heat loss to the cylinder head is 4-5 per cent. of the 
heat of combustion. This is in good agreement with 
the measurement of 4-8 per cent. (Table III). Indeed, 
the agreement is even better than appears, for in the 
sleeve valve engine the cylinder head had the form of a 
deep cone, so that its surface area was unusually 
large. It may therefore be assumed that the suggested 
heat loss of 1 per cent. during explosion and 5 per 
cent. during expansion, upon which the estimates in 
Table II are based, are approximately correct for an 
engine of 4-5in. bore running on strong mixtures at 
a speed of 1500 r.p.m. Further evidence of their 
substantial accuracy will appear iater. 

Heat to the Exhaust Valve.—tit will be seen that, 
according to the estimates given in Table II, as much 
as 16 per cent. of the 25 per cent. of the heat of com- 
bustion lost to the cooling water—that is, about two- 
thirds—enters by way of the exhaust valve and 
passages beyond. 

That there is a very large heat loss to the exhaust 
valve and the passages beyond of the order indicated 
is confirmed by a further analysis of the heat losses 
measured by Ricardo (Table III). The average 
exposed surface of the cylinder barrel during expan- 
sion and exhaust is less than the surface area of the 
deep-coned cylinder head, and, moreover, unlike the 
cylinder head, is not exposed to any appreciable 
extent to the explosion, except indirectly through the 





‘6 Tue EnGrneER, February 5th, 1937, p. 154. 





piston. Apart, therefore, from the heat loss during 
the actual passage of the hot gases through the 
exhaust ports and passages (which were situated 
round the cylinder barrel), the heat loss to the cylinder 
barrel during expansion and exhaust. must be less 
than that lost to the cylinder head, which was 
measured at 4-8 per cent. Probably a reasonable 
estimate of the loss to the cylinder barrel would be 
4-5 per cent., and the heat loss during the passage of 
the exhaust gases through the exhaust ports and 
passages is therefore of the order of (16-7—4-5) 
=12-2 per cent. This would appear to confirm very 
satisfactorily the estimated loss of 16 per cent. to the 
exhaust valve and the passages beyond in the case of 
the poppet valve engine, for in the sleeve valve engine 
the length of the water-cooled passage outside the 
exhaust ports was very much shorter than in the 
poppet valve engine, and there was probably much 
less metal surface in the path of the issuing gases. 
According to the estimates it would appear that in 
the high-speed poppet valve engine the ratio of the 
heat lost during the issue of the hot gases through the 
exhaust valve and passages beyond to that lost to the 
cylinder head and barrel during explosion, expansion, 
and exhaust is 16:9, or nearly 1-8:1. In a slow- 
speed gas engine this ratio would be only about 0-2: 1. 


CoRRECTION TO MEASURED EFFICIENCIES. 


Accurate indicators for high-speed engines are not 
yet available. The method necessarily adopted, 
therefore, for measuring the indicated thermal 
efficiency is that of finding the mean effective pressure | 
referred to the brake and adding to it the mean 
pressure equivalent to the piston friction and pumping 
losses as determined by a motoring test made imme- 
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FIG. 6—EFFICIENCY AND MIXTURE STRENGTH 
witTH COAL GAS 


diately after the engine has ceased to run on power. 
It is being increasingly recognised, however, that the 
indicated thermal efficiencies measured by this 
method are too high, because both the piston friction 
and the pumping losses measured during the motoring 
test over-estimate those in the engine when running 
under power.!? The piston friction loss is over- 
estimated because when hot flame gases are in the 
cylinder the viscosity of the lubricating oil (especially 
during the exhaust stroke) is less than during the 
motoring test, and the pumping loss is over-estimated 
because the driving out of hot exhaust gases requires 
less power than that required to drive out cold air. 

It is difficult to allow directly for the amount by 
which the friction and pumping losses are over- 
estimated, and so correct the indicated thermal 
efficiency determined by the motoring method. A 
reasonably accurate correction may, however, be 
obtained by comparing the measured efficiency 
(motoring method) with the efficiency calculated upon 
the basis of quantum data after making allowance for 
heat loss, incomplete combustion at the peak pressure, 
and early ignition, early release, &c. But for this 
purpose it is essential to take the case of a very good 
engine running on a very over-rich mixture (say, 
20 per cent. rich), in which it has been shown (and 
will be further demonstrated in the next section) 
that the defect in the efficiency due to incomplete 
combustion is a minimum. 

Take the case of an engine of compression ratio 5 
running on a 20 per cent. rich benzene-air mixture. 
The ideal efficiency carefully calculated by means of 
full quantum data for this mixture after allowing 
for admixture with residual products is 33-55 per 
cent. (referred to air). In an engine with compact 








17 See, for example, Pye, ‘‘ The Internal Combustion Engine,” 
Vol. II (Clarendon Press), 1934, p. 334. 


combustion chamber of 4-5in. bore and speed 1500 
r.p.m. the heat loss amounts to 1 per cent. of the heat of 
combustion of the fuel burnt during explosion and 
5 per cent. during expansion, and allowing for this 
unavoidable loss the ideal efficiency for this engine 
running under the conditions named is estimated at 
32-2 per cent. Deducting from this the small figure 
of 0-3 per cent. to cover the defect in an actual engine 
due to incomplete combustion and to the loss of power 
resulting from early ignition, early release, and excess 
pressure during the early stages of this exhaust stroke 
resulting from restricted valve passages, it is seen 
that the efficiency of a good engine of 4-5in. bore and 


compression ratio 5 running on a 20 per cent. rich 









































38 . yyrar: 
36 
il I 
> JHL 
3 R.(o.m.t.) 
w 32 ar R.(c.m.t.) 
pe TS =r -_—. J Earlier 
‘ss Experiments 
‘ —_-| 
er. zi ar 
30 Saeki usr ® 
oe “OF ps Le 
28 
80 90 100 110 120 
Mixture Strength, Per Cent of Correct @ 


THe EnGinger 


FIG. 7—EFFICIENCY AND MIXTURE STRENGTH 
WITH PETROL 


benzene mixture at a speed of 1500 r.p.m. should be 
about 31-9 per cent. (referred to air). 

Ricardo in some beautifully consistent measure- 
ments by the motoring method in his E.35 engine 
running under similar conditions on a 20 per cent. 
rich benzol-air mixture finds an efficiency of 32-8 per 
cent. (referred to air). It is probable that benzol would 
give an ideal efficiency about 0-1 per cent. higher than 
that for benzene and the figure of 31-9 per cent. given 
above should be increased to 32 per cent. for com- 
parison with the measured 32-8 per cent. It would 
appear, therefore, that in this engine running under 
the conditions named the motoring method yields 
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FIG. 8B—VARIATION OF POWER WITH MIXTURE 
STRENGTH 


an efficiency which is about 0-8 per cent. (of the heat 

of combustion) too high. 

A similar investigation in relation to a 20 per cent. 
rich ethyl-alcohol mixture suggests a correction of 
similar amount, and the measured efficiency by the 
motoring method referred to in the following sections 
has been corrected accordingly. 

It is of interest to point out that this method shows 
up the mechanical side of the E.35 engine to better 
advantage, for the mechanical efficiencies under full- 
load conditions would be increased by about 2-5 per 
cent. 

INFLUENCE OF MIxTURE STRENGTH UPON EFFICIENCY, 
PowER, AND TEMPERATURE OF ExHaustT VALVE. 
The manner in which the efficiency varies with 

mixture strength (expressed as a percentage of the 


correct mixture) in an engine of compression ratio 5 
is shown in Figs. 6 and 7. The first diagram relates 
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to coal gas (of the composition of that used by Pro- 
fessor A. F. Burstall in his high-speed engine tests 
with gaseous fuels’), and the second to petrol (Mr. 
H. R. Ricardo’s tests of July 5th, 1921).1® The 
efficiencies are referred to fuel on the weak side of the 
correct mixture, and to air on the rich side. 

The curves marked I are the ideal thermal effi- 
ciencies calculated on the basis of quantum data, 
taking into account not only the dissociations 
CO,22CO-+- $0, and H,+CO,2C0O-+H,0, butalsothe 
dissociations H,Oz2O H+4 H,, H,z2 H, } 0O,+4N, 
NO, 0,222 0 and N,2@2N. Theory and experi- 
ment show that the first of the latter dissociations is 
of major importance, and, if it is omitted in making 
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FIG. 9—VARIATION OF HEAT BALANCE WITH 
MIXTURE STRENGTH 


efficiency calculations, an incorrect perspective is 
attained. 
It has been shown that in an engine (with compact 


combustion chamber) of 4:5in. bore running at 
1500 r.p.m. on strong mixtures the heat loss amounts 
to 1 per cent. of the heat of combustion of the fuel 
burnt during explosion and 5 per cent. during expan- 
sion. In weak mixtures the explosion time is longer, 
but there is little combustion turbulence set up, and 
for mixtures 15-20 per cent. weak it is thought that 
the heat loss would be of the order of 1-5 per cent. 
during explosion and 2 per cent. during expansion. 
On the basis of these figures the curves I H L have 
been calculated. They show the ideal efficiencies 
which are attainable in an engine (with compact 
combustion chamber) of bore 4-5in., compression 
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FIG. 10-VARIATION OF EFFICIENCY WITH 
COMPRESSION RATIO 


ratio 5, and speed 1500 r.p.m., assuming that the 
only unavoidable loss is heat loss during explosion 
and expansion. 

The curve B (c.m.t.) in Fig. 6 shows the efficiencies 
measured by Burstall on an E.35 engine running on 
coal gas (engine speed 1400 r.p.m.) after correcting 
for the motoring test. Burstall assumed that the 
correct combustion mixture consisted of 1 of gas to 
4-5 of air, but Pye has pointed out that it was more 
nearly 1 : 4, and the B (c.m.t.) curve has been further 
corrected for this. The curve R (c.m.t.) in Fig. 7 
shows efficiency measurements by Ricardo with 
petrol after correcting for the motoring test. The 
dotted curves in Fig. 7 relate to some earlier experi- 
ments by Ricardo. 

The defect of the actual efficiency of an engine 





18“ Proc,,”’ Inst. Automobile Engineers, 1926, p- 620. 
19 The High-speed Internal Combustion Engine ” (Blackie), 
1931, p. 24. 


below that of the ideal efficiency is due to (i) heat 
loss during explosion and expansion, (ii) incomplete 
combustion at the peak pressure, and (iii) early 
ignition, early release, &c. The defect due to heat 
loss is shown by the difference between the curves I 
and the curves 1H L, and that due to incomplete 
combustion and early ignition, early release, &c. is 
shown by the difference between the IH L curves 
and the measured efficiencies curves. The defect 
due to early ignition, early release, &c., is relatively 
small, and the difference between the curves I H L 
and the measured efficiency curves is therefore nearly 
wholly due to incomplete combustion. 

On comparing these curves it will be seen that the 
defect in efficiency due to incomplete combustion is 
a minimum in all cases at a mixture strength about 
20 per cent. rich, and, indeed, except in Ricardo’s 
earlier experiments (dotted curve, Fig. 7) is small. 
This indicates (except in the earlier experiments) 
that combustion is fairly complete by the time that 
the peak pressure is reached. As the mixture 
strength becomes weaker than the 20 per cent. rich 
mixture the defect due to incomplete combustion 
becomes greater and greater. The amount of incom- 
plete combustion at the peak pressure thus becomes 
greater and greater, and, indeed, it is possible that 
in the case of petrol combustion in the 15-20 per 
cent. weak mixtures is not complete even at the end 
of the expansion stroke. 

Tn the case of coal gas the defect due to incomplete 
combustion for mixtures weaker than the correct 
does not increase until the mixture strength becomes 





much weaker than 80 per cent. of the correct. This 


1500 r.p.m. The dotted curves relate to the same 
engine in which it is assumed that the only loss is 
heat loss. The E X curves show the energy in the 
gases at the end of expansion. The temperature of 
the gases at the end of expansion is nearly propor-- 
tional to their energy, and it will be seen that in 
the actual engine the temperature increases greatly 
as the mixture strength is reduced below 20 per cent. 
rich. In the engine in which there is assumed to be 
no incomplete combustion at any mixture strength 
(dotted curve), it will be seen that the increase in 
temperature is relatively small. In any given engine 
running at any given speed the temperature of the 
exhaust valve depends upon the temperature of the 
gases at the end of expansion, and it will be clear 
that the marked increase in the temperature of the 
valve as the mixture strength is reduced below 
20 per cent. rich is mainly attributable to increasing 
incomplete combustion. 

INFLUENCE OF Nature oF FUEL UPON EFFICIENCY. 

It will be shown later in conjunction with Dr. 
A. 8. Leah that the ideal efficiency varies considerably 
with different fuels. 

Mr. Ricardo experimented with a large variety of 
liquid fuels and found that with fuel-air mixtures 
15 per cent. weak, they yielded nearly the same 
efficiency, with the exception of the alcohol group of 
fuels which yielded a rather higher efficiency. There 
is, as has been seen in the last section, a large amount 
of incomplete combustion in fuel-air mixtures about 
15 per cent. weak, and it seems probable that this 
varies in amount with different (liquid) fuels in 
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would appear to be due to the presence in the coal 
gas of a considerable proportion of hydrogen, which 
has a wide range of burning. 

The reason why in actual engines incomplete 
combustion is at a minimum for a mixture about 
20 per cent. rich and increases markedly as the 
mixture strength becomes weaker has been explained 
in some detail in Part I in terms of lack of homo- 
geneity, or imperfect mixing, of the charge. Accepting 
this explanation, it is clear that greater improvement 
in the mixing of the charge has been secured in 
Ricardo’s later experiments than in his earlier 
experiments. 

Further progress in the direction of securing greater 
homogeneity of the charge would lead to great 
economy in fuel. It will be shown that if perfect 
mixing could be secured just as great a power could 
be obtained with the correct petrol-air mixture 
supply as is now obtained by the expenditure of 
20 per cent. excess petrol, without throwing a much 
greater burden upon the exhaust valve. 

Variation of Power with Mizture Strength—In 
Fig. 8 are shown the ideal M.E.P.’s (curve I) obtain- 
able in an engine of compression ratio 5 at various 
strengths when the volumetric efficiency is about 
76-5 per cent., and also the ideal M.E.P.’s (curve 
I H L) obtainable in an engine of 4-5in. bore running 
at a speed of 1500 r.p.m. assuming heat loss unavoid- 
able. The actual M.E.P.’s determined by Ricardo, 
after correcting for the motoring test, are also shown. 
The difference between the actual (c.m.t.) M.E.P.’s 
and the M.E.P.’s shown in the I H L curve is mainly 
due to incomplete combustion at the peak pressure, 
which, as has been shown, increases as the mixture 
strength is decreased below 20 per cent. rich owing 
to imperfect mixing. Given perfect mixing the 
actual M.E.P.’s would correspond closely to those in 
the I H L curve, from which it is clear that the power 
is just as great at the correct mixture as with 20 per 
cent. excess fuel. 

Temperature of Exhaust Valve.—There is general 
agreement that one of the weakest points in a poppet 
valve engine is the exhaust valve. Professor A. H. 
Gibson was the first to show?® that the temperature 
of this valve increased as the mixture strength was 
reduced below about 20 per cent. rich. This increase 
in temperature is mainly due to increasing incom- 
plete combustion. 

This will be clear from an examination of the 
thermo-dynamic balances (that is, balance sheets 
based wholly on the indicator diagram) shown in 
Fig. 9, for the E 35 engine running on petrol at 








20 “ Proc.,” I. Mech. E., 1923, p. 1045. 
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FIG. 11—EFFICIENCY AND HEAT LOSS AT VARYING SPEEDS 


such direction as to keep the efficiency practically the 
same. Perhaps one of the most remarkable facts 
about a petrol engine is that at any given compres- 
sion ratio the efficiency with liquid fuel-air mixtures 
about 15 per cent. weak is much the same under widely 
varying conditions. It will be seen from Fig. 7 that 
although bad mixing results in a much lower effi- 
ciency at most mixture strengths the efficiency is 
scarcely affected at a mixture strength 15 per cent. 
weak, and this is also the case with ethyl alcohol and 
benzol mixtures. Again, at low compression ratios 
the efficiency with weak mixtures does not vary much 
over a wide range of speed. This will be considered 
in a later section. 


OF COMPRESSION Ratio UPON 
EFFICIENCY. 

The efficiency of an engine when running on any 
given mixture increases with compression ratio in a 
manner closely corresponding to the ideal calculated 
upon the basis of full quantum data. There appears 
to be one exception, namely, that of weak liquid fuel 
mixtures (10-15 per cent. weak) at compression ratios 
of less than about 5. As the compression ratio is 
decreased below 5, the defect of the actual efficiency 
below the ideal becomes greater and greater with these 
mixtures. This is not the case with strong mixtures 
(at any rate, down to a compression ratio of 4), 
and the only possible explanation would appear to 
be that in weak mixtures the amount of incomplete 
combustion increases as the compression ratio is 
reduced below about 5. 


THE INFLUENCE 


INFLUENCE OF DETONATION UPON EFFICIENCY AND 
Heat Loss. 

Experiments at varying compression ratios with a 
non-detonating fuel and with a detonating fuel in 
an E.35 engine, running at 1500 r.p.m., by Mr. E. L. 
Bass,”! suggest the efficiency curves B and B’ (dotted) 
shown in Fig. 10. The mixture strength was not 
measured and the efficiencies shown in the curves are 
only relatively correct. For the purpose in view, it is 
assumed that they may be compared with ideal 
efficiencies for a correct average petrol mixture 
(curve I). The curve IHL shows the ideal effi- 
ciencies assuming heat loss unavoidable and that 
detonation does not occur, and the curve IHL’ 
(dotted) is suggested as corresponding to the detonat- 
ing fuel. The difference between the curves IH L 
and B, and between the dotted curve IH L’ and B’ 
gives the defect in efficiency which is mainly due to 
incomplete combustion. 








21 Journal, Royal Aeronautical Society, Vol. XX XIX, 1935, 
p- 880. 
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In drawing the curve IHL’ it is assumed, in 
accordance with views expressed in Part I, that com- 
bustion becomes more complete shortly after the 
peak pressure in a detonation explosion than in a 
normal explosion. Thus, in the severely detonating 
explosion at a compression ratio of 5-2, it is roughly 
guessed that the defect in efficiency due to incomplete 
combustion (plus the small defect due to early 
ignition and restricted valve areas) is only Y’Z’, as 
compared with Y Z in the normal explosions. The 
defect due to heat loss during explosion and expan- 
sion in the detonating explosions (X Y’) is rather more 
than 3 per cent., as compared with that (X Y) in 
normal explosions of about 1 per cent. 

The heat loss during explosion and expansion in 
normal explosions (causing the defect in efficiency 
of about 1 per cent. in a correct mixture) has been 
shown to amount to 1 per cent. during explosion and 
5 per cent. during expansion. The defect in effi- 
ciency of rather more than 3 per cent. in severely 
detonating explosions suggest a heat loss of 1 per cent. 
during explosion and about 15 per cent. during 
expansion. The percentage heat in the cooling water 
has been shown to be practically the same in the 
E.35 engine, whether the explosions are normal or 
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FiG. 12—VARIATION OF EFFICIENCY WITH SIZE 


severely detonating, but the heat loss from the hot 
gases to the cylinder head, the cylinder barrel and 
the exhaust valve and passages must be markedly 
different. The distribution of the heat loss is suggested 
in Table IV; the distribution also shown for the 
normal explosions is as given in Table II. It will be 
seen that the heat to the cooling water passed through 
the exhaust valve and passages in severely detonating 
explosions is only about half that in normal explosions. 


TaBLe [V.—Distrihution of Heat to Cooling Water. 
Per cent. heat of combustion. 


Normal Severely 
explosions detonating 
1 and 5). explosions 
1 and 15). 
From cylinder head 
During explosion 0-7) 0-7) 
During expansion 2-5 > 4-6 8-3 > 9-5 
During exhaust 1-34 0-5 
From cylinder barrel : 
During expansion 3-01 4.5 TOS 
During exhaust 1 3} ” sy “°° 
From exhaust valve and 
passages bevond 16-0 8-0 
25-0 25-0 


INFLUENCE OF SPEED UPON EFFICIENCY. 

The curve H L in Fig. 11, showing the heat loss 
during explosion and expansion expressed as a 
percentage of the heat of combustion of the fuel 
burnt for an engine of 4-5in. bore (with compact 
combustion chamber) over a wide speed range, is 
based upon the views and figures given in Part I 
for strong, fast-burning mixtures. The percentage 
heat loss will be seen to vary practically inversely 
as the speed for speeds above 1000 r.p.m. Below 
this speed the variation is less rapid than inversely 
as the speed, because, on account of large and increas- 
ing heat losses as the speed is reduced, the gas tem- 
peratures greatly decrease. The line I shows the 
ideal efficiency for a correct petrol mixture at a com- 
pression ratio of 5, and the curve IH L shows the 
efficiencies after allowing for heat loss as shown in 
curve H L. 

A. F. Burstall carried out tests covering the wide 
speed range of 300 r.p.m. to 2000 r.p.m. in a single 
engine running on a strong, fast-burning coal-gas 
mixture (about 93 per cent. of the correct) at a com- 
pression ratio of 5. His measured efficiencies, after 
correcting for the motoring test, are shown in curve 
B (c.m.t.). For speeds below about 1000 r.p.m. the 
valve setting was not suitable. Perhaps a correction 
for this of about 1 per cent. at 600 and 2 per cent. at 
300 might be of the right order, and the dotted curve 
is then obtained. The correspondence between the 
experimental results and the I H L estimates would 
appear to be very satisfactory—regard being had, of 
course, to the fact that there was a large, but 
apparently constant, amount of incomplete combus- 
tion in the coal-gas experiments. 

Assuming that the amount of incomplete com- 





bustion at the peak pressure does not vary with 
speed, it will be seen that the increase in efficiency 
to be expected as the speed increases in an engine 
of 4-5in. bore and compression ratio 5 running on 
a correct petrol mixture is as follows :— 

500-1000 r.p.m.... 


1000-2000 r.p.m.... 
2000-5000 r.p.m.... 


2-0 per cent. (of the heat of combustion) 
0-8 percent. ,, » » 
0-5 per cent. ; 

In the case of very weak liquid fuel-air mixtures, 
which are slow-burning, little turbulence is set up 
during combustion and the heat loss during expansion 
is therefore governed mainly by cylinder turbulence. 
This turbulence increases with engine speed and 
consequently the percentage heat loss would tend to 
be independent of speed. But for speeds of 1000 r.p.m. 
upwards the percentage heat loss would be so small 
as to make little difference. In so far as heat loss is 
concerned little if any variation in efficiency with 
speed is therefore to be expected. On the other 
hand, there is, as has been seen, a very large amount 
of incomplete combustion in weak mixtures, and this 
is hardly likely to remain unaffected by speed. 
Ricardo has shown that with a 10 per cent. weak 
ethyl alcohol mixture the efficiency increases over 
the speed range 975 r.p.m. to 1500 r.p.m. at a com- 
pression ratio of 7, but remains sensibly constant 
(or, indeed, even decreases after correcting for the 
motoring test) over the same speed range at a com- 
pression ratio of 3-8. It is of interest in this connec- 
tion to recall that in weak mixtures the large amount 
of incomplete combustion which obtains at com- 
pression ratios of 5 and above becomes abnormally 
and increasingly large as the compression ratio is 
reduced below about 5. 


THE INFLUENCE OF SIZE UPON EFFICIENCY. 
In similar engines of different sizes, but of the 
same compression ratio, running on mixtures of the 
same strength and at the same speed, the heat loss 





during explosion and expansion would vary rather 
less rapidly than inversely as the diameter. When 
the heat losses are large, as in slow-speed gas engines, 
the efficiency should increase very considerably 
with size, and this is shown to be the case in the L, 
R, and X gas engine trials. When the heat losses 
are small, as has been shown to be the case in high- 
speed engines, the efficiency (assuming incomplete 
combustion to be constant in amount) should increase 
only a little with size, and clearly the higher the speed 
of the engines the smaller should be the increase 
in the efficiency with size. 

The only comparative tests made on similar high- 
speed engines of different sizes are those by Ricardo 
with the A, B, and C engines of compression ratio 
4-84 running on a fuel-air mixture 5 per cent. weak. 
His results (c.m.t.) are shown in Fig. 12. There are 
also shown in this figure the corresponding ideal 
efficiency (line I) and the efficiencies, assuming 
heat loss to be unavoidable, for a speed of 1500 r.p.m. 
(curve I HL). 

The A, B, and C trials were carried out with an 
ignition setting in each engine suitable for a fuel-air 
mixture about 20 per cent. rich, whereas the mixture 
supplied to the engine was a much slower burning one. 
Considerably higher efficiencies would have been 
attained with a suitable ignition setting. It would 
be difficult to correct for this ; indeed, the correction 
would probably vary from engine to engine, and for 
this reason no attempt has been made to correct the 
A and B efficiencies, measured at a speed of 
1750 r.p.m., and the C efficiency, measured at a 
speed of 1250 r.p.m., to a speed of 1500 r.p.m. for 
purposes of comparison with the I H L curve which 
has been estimated for that speed. Nevertheless, 
comparison with this curve suggests that the defect 
in efficiency due to incomplete combustion at the 
peak pressure is less in the larger engines than in 
the smaller engines, and that therefore better mixing 
had been secured in the larger engines. 
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(Continued from page 443, April 22nd.) 


()* Friday morning, April 8th, Mr. I. C. Bridge 
J presented a paper on “‘ Structural Stress in an 
Oil Tanker under Service Conditions.”’ It is sum- 
marised below :— 

STRUCTURAL STRESS IN OIL TANKERS. 

The measurement of stress at sea is here extended to the 
case of an oil tanker. The vessel, the weather, and the instru- 
ment used are discussed ; in particular, the merits of the type 
of construction employed in this vessel. Static sfresses are 
calculated and in some cases measured and calculated values 
compared. Range of stress at sea is considered and aggregate 
stress due to combined static and dynamic effects obtained. 
The relation of this stress range to wave dimensions is shown 
by table and graphically for the loaded ship. Obvious damage 
due to straining is pointed out and the nature of its remedy 
suggested. 


Discussion. 


Mr. J. Turnbull remarked that the author’s com- 
parison of section moduli was somewhat misleading, 
as the standard of longitudinal strength adopted by 
classification societies—which had been derived from 
actual experience of thousands of ships—was the 
same, no matter what form of construction was 
adopted. In the case of the oil tankers dealt with 
in the bending moment diagrams in the paper, the 
full area of the longitudinal stiffening members 
appeared to have been included in the calculation of 
the modulus. It must not be overlooked, however, 
that the fore and aft stiffeners and plate girders had 
a function quite apart from contribution to longi- 
tudinal strength. He suggested that agreement with 
previous investigation and experimental work could 
be found if it were realised that the point at which 
the observations used for comparison were taken was 
not situated where maximum or even mean stress 
would be expected over the breadth of the ship, and, 
in addition, that point was just inside the break of a 
superstructure where, even with a short bridge, the 
stresses were irregularly distributed. 

The suggested additional stiffening at the girder 
levels in the wing tanks was justified ; there was no 
doubt that the construction of the horizontal girders 
had a great effect on ‘‘ waggle,” and the proposed 
arrangement of diagonal bracing was on sound scien- 
tific lines. But the proposed diagonal bracing was to 
be attached to the corner brackets, and it was likely 
that the trouble experienced in those brackets would 
not be eliminated. Bracket connections were often 
sources of trouble, and should be avoided wherever 
reasonably possible. 

Mr. Bart 8. Varty (Bureau Veritas, Paris) said 
he was not of the opinion that a good deal of steel 
should be used in the form of diagonal stiffening in the 
holds; the trouble could be avoided by insisting 
upon continuity of strength. 

Mr. C. H. Stocks, dealing with the author’s refer- 
ence to the vessel with which he had experimented 
being fitted with two complete fore and aft bulkheads, 
broken only in way of the cofferdams, and his indica- 





tion that they were also discontinued in the pump 
rooms, said that actually those bulkheads were con- 
tinuous over their entire length and were suitably 
tapered into the hull structure at each end. With 
regard to the difficulty of understanding the motion 
of ‘‘ waggle,” he said it was apparent that in a tanker 
there were two distinct phases of panting—inward. 
due to fluctuation of water pressure, and outward, 
due to the surging of the liquid cargo. In that the 
author might find some cause for the phenomena he 
had described. 

Mr. Bridge, in his reply, said that he believed the 
fitting of increased cross bars, as suggested by Mr. 
Turnbull, would afford very little resistance to diagonal 
bending, unless the plates were very broad. Probably 
a better solution of the problem would be found by 
careful attention to ensuring continuity of stress, as 
suggested by Mr. Varty. 


VIBRATION IN SHIPS. 


The next paper was one on the “ Vibration in 
Ships,’ by Mr. M. Costantini. It gives records of 
flexural vibrations in ships of various types and some 
general remarks are made on the cause and cure of 
vibration. An abstract of the paper appears below. 


VIBRATION IN SHIPS. 


The problem of vibration seems to have been brought into 
prominence by the advent of the oil engine, the higher 
revolutions of which, compared with the steam reciprocating 
engine, are such as to bring the primary frequency of the 
disturbing force into resonance with the lower critical frequencies 
of a number of types of merchant ships. 

Any periodic force or couple applied to a ship's structure will 
cause vibration, but the development of objectionable vibra 
tions can, in the majority of cases, take place only when 
resonance occurs, as the forces acting are not usually sufficiently 
large to cause serious movement unless their effect be magnified 
in this way; in high-powered vessels the unbalanced forces 
due to wake variation over the propeller dise may become so 
large as to cause serious vibration quite independently of 
resonance. In order to avoid resonance the possible critical 
frequencies of the hull should be estimated, and the revolutions 
of the main and auxiliary engines chosen in such a way that no 
disturbing forces of at least the first and second order will 
coincide with the figures found for the ship. 

There are several methods, empirical or mathematical, now 
available for estimating, with reasonable approximation, the 
frequencies of the lower modes of structural vibration. But 
even supposing that, for certain types of structural vibration, 
the naval architect is in the fortunate position of being able to 
estimate the critical frequencies of the hull, the problem is by 
no means solved, as it is quite conceivable that there might be 
a limitation in the choice of engine, resulting in the loss of 
weight or efficiency or both, if the revolutions are altered. On 
the other hand, a material alteration of the natural frequencies 
of the hull is a practical impossibility without a radical alteration 
of the whole structure. 

The logical solution would therefore be for the engineers to 
devote more attention to the balancing of their machinery, 
and to try to keep not only the primary, but at least also the 
secondary free forces and moments as small as possible. 

The principal unavoidable cause of vibration is due to wake 
variation over the propeller disc. . : 

All propellers create a disturbance caused by the irregularity 
in the propeller resistance. In the case of twin-screw vessels 
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the effect is far more pronounced owing to the marked difference 
of wake velocity of the layer of water next to the ship’s skin as 
compared with that of the layer crossed by the propeller blades 
in their extreme outboard position. The blade working 
momentarily in the wake is doing considerably more work than 
the others, and gives rise to free forces which may cause con- 
siderable vibration to the hull. Structural flexural vibration 
may be vertical or horizontal, and, commencing with the 
fundamental two-node or primary type, may, theoretically, 
take place with any number of nodes from two upwards in the 
length of the ship. 

In ordinary merchant vessels two and three-node type flexural 
vibration is fairly frequent, the four-node type is not so often 
met with, and higher degree types, if existing, cease to have 
practical importance. The lower modes of this type of vibration 
are characterised by their low frequency and, in certain cases, 
large amplitude. The motion is iow and, physiologically, not 
really objectionable. The expression “ gentle swing” rather 
than vibration gives perhaps a truer indication of this kind of 
motion. 

Apart from structural vibrations there exists in every ship 
almost endless possibilities for local vibration. Local vibration, 
as the term implies, affects only isolated portions or even a 
single member of the ship’s structure. igh frequency and 
smal] amplitude are the usual characteristics of this type of 
vibration. 

The cure of local vibration is in many cases a simple matter, 
as the necessary change in the critical frequency of the vibrating 
part may be easily achieved by fitting an extra pillar or by the 
introduction of light stiffening of some kind. 

The author then proceeded to give and discuss the 
vibration records obtained on five typical ships and 
concluded his paper with a description of the Loser 
equipment for minimising vibration which we 
described in our issue of March 23rd, 1934. 


Discussion. 


Sir James Henderson said there was no more 
important subject than that of vibration in connec- 
tion with shipping to-day, and he could speak feel- 
ingly about it, for during a recent journey to India 
and back he had travelled in three ships, all of which 
hed vibrated. In one of them there was creaking 
throughout the day and night, as the result of wood- 
work having been loosened by vibration. 

Among the causes of vibration the author had not 
drawn attention to the possibility of the harmonic 
impulses producing fundamental vibration. Sir 
James recalled that he had referred to that point 
before the Institution in 1909, when he was analysing 
the vibrations of the “‘ Lusitania.’’ Analysis of the 
frequencies of the propeller blades in that vessel had 
shown that the impulses due to the propeller blades 
synchronised with the third harmonic of the funda- 
mental of the ship vibration. At that time he had 
been taken to task for suggesting that the third 
harmonic could produce the fundamental vibration ; 
and mathematically it was stated in text-books that 
an odd harmonic.could not produce the fundamental 
vibration. But, like all mathematical decisions, that 
was based on an assumption, which was that three 
vectors balanced out. He discussed experiments he 
had made, commented on the fact that the subject 
was extremely complicated, and urged that in looking 
for causes of vibration one should not neglect the 
possibility of the fundamental vibration being 
excited by an odd harmonic due to high-frequency 
apparatus. 

Mr. Bart S. Varty (Bureau Veritas, Paris) spoke 
of vibration troubles which had arisen as the result 
of badly arranged pillaring and unsatisfactory con- 
tinuity of strength, and said that in one boat he had 
discovered that two immense pillars were fastened to 
a 3}in. by 3}in. beam. Another cause of trouble was 
the bad placing of doubling plates at hatch corners, 
and there were also local causes of vibration which 
must be dealt with. Again, although the engine 
rooms of modern vessels were full of expensive 
machinery, it seemed in some cases that nobody had 
paid any attention to the foundations of that 
machinery, which might give rise to very serious 
vibration. Troubles arose from ill-fitting windows, 
doors, pipes, &c., and he mentioned the case of a 
‘‘ singing” ventilator, where the trouble was cured 
by fitting corks to stop the vibration. In some cases, 
however, the remedy applied had been worse than 
the disease. He asked the author whether the gyro- 
scopic apparatus installed on the “‘ Rex” had had 
any influence on the vibration of the boat. 

Mr. James S. Gillingham (R.C.N.C.) mentioned an 
interesting experience on the China station, where 
excessive vibration had developed suddenly on the 
bridge of a war-time sloop, which formerly had not 
been noted for particularly bad vibration. The 
trouble was so bad that it was almost impossible to 
use the fire control instruments, range-finders, and 
compass. It was clear that there had been a sudden 
change somewhere in the ship. It had not occurred 
in the structure of the bridge, which was found to be 
perfect. It was not due to the impulses caused by 
the propellers, for the propellers had not been changed 
and were in good condition. It was decided therefore 
that it was due to a change having occurred in the 
structure supporting the engines, and some local 
temporary stiffening was provided. Three months 
later, when the engines were taken out, the struc- 
ture underneath them was examined, and it was found 
that the vertical keel plate was fractured right 
through, almost immediately under the main cylinders. 
Although the excessive vibration had occurred on 
the bridge, the cause was well aft. 

Dr. E. V. Telfer, discussing the reference in the 
paper to the calculation of the effective moment of 
inertia in connection with longitudinally framed 
tankers, said it was suggested that half the area of 
the longitudinals should be used, principally because 
agreement could be secured between calculated and 





observed deflections. That would be very useful if 
established for all time. It would be interesting to 
establish whether or not, when the top edge of a 
longitudinal was stressed horizontally, the bottom 
edge was also stressed. 

Having made a number of trips in important 
Atlantic liners, he had been amazed by the amount of 
vibration which could occur at the stern, particularly 
in the older vessels. In one of them the whole of the 
accommodation abaft the propellers, in the tourist 
class and third class, suffered so much from vibration 
that it could not be let to the public ; it was distressing 
that the rooms were useless for their intended 
purpose. The money lost to the owners as the result 
of the fact that the rooms were not used for passengers, 
or the money they would have earned if they had been 
used, would within a short time have covered the 
cost of several neutralisers, and he was sure that that 
method would find favour with the owners of that 
particular class of ship when its merits were clearly 
understood. 

As an example of the manner in which the layman 
exaggerated the physical amount of vibration he said 
that on one voyage a doctor had had a good deal to 
say about it, and when asked what was the extent of 
the vibration occurring in the ship at that moment 
he had replied that it must be fully a quarter of an 
inch. In fact, however, it was less than one-hundredth 
of an inch; a neutraliser would neutralise even that 
amount of vibration, which, although it could be felt, 
could not be measured exactly. 

Mr. Costantini, replying to Mr. Varty’s question 
concerning the effect of gyro stabilisers and neutral- 
isers, said that the gyro stabiliser had had absolutely 
no effect on the vibration of the ship concerned and 
had not influenced the action of the neutraliser. 


LAUNCH OF THE ‘‘ NigEUW AMSTERDAM.” 


On Friday afternoon, with Sir Stanley Goodall 
(Director of Naval Construction) in the chair, Mr. 
G. M. Chambers read a paper on the “ Launch of the 
Twin-screw Turbine Steamer ‘ Nieuw Amsterdam.’ ” 

The paper describes the launch of the Holland- 
America liner “‘ Nieuw Amsterdam,” on similar lines 
to those already given in a paper on the launch of the 
“Queen Mary.” The difference in the ground in the 
two countries in which the vessels were built is 
referred to, and whilst the “‘ Nieuw Amsterdam ” 
was launched on two ways, the suggestion is made for 
a one-way launch for this type of vessel in the future. 
The strengthening of the vessel for the launch, both 
permanent and temporary, is described,.as also are 
the checking and drag releasing arrangements. 
Particulars are given of the structure of the forward 
poppets, and of the method of speed registration. 

The paper was briefly discussed. 


ALUMINIUM AND ITS ALLOYS IN WARSHIPS. 


The final paper was entitled ‘‘ Aluminium and its 
Alloys, with Particular Reference to their Use in 
Warships,’’ and was contributed by Mr. W. R. N. 
Hughes, whose summary is printed below :— 


ALUMINIUM AND ITS ALLOYS IN WARSHIPS. 


Aluminium, although found in great abundance, has not 
been utilised, nor has its metallurgy been developed, until 
within comparatively recent years. Its outstanding property 
is its lightness—a property shared with most of its alloys. 
Almost as important is its resistance to corrosion by many 
chemicals. Other properties include its electrical conductivity 
and ductility. Its strength is low, and to improve this alloying 
metals are added which raise its strength three or four times ; 
these, however, may cause a loss of ductility and corrosion 
resistance. Alloys can be classified under their compositions, 
and properties of the various groups are given. The best alloys 
for corrosion resistance are aluminium-magnesium, and alu- 
minium-silicon. Heat-treatable alloys are generally inferior. 
Painting or other protection is extremely important. Copper 
should be avoided in an alloy for use at sea. Metallic contact 
between aluminium and dissimilar metals is undesirable. Its 
use in ships is mainly confined to fittings ; it is of little value for 
structure. The advantages gained by its use are reduction in 
weight, in fire risk, and in maintenance. These are counter- 
balanced by its high cost, and the difficulty in practice of 
avoiding corrosion in exposed fittings. It is in consequence 
little used in the mercantile mariue, but in warships, where 
economy of weight is paramount, light alloys are extensively 
adopted. 


DISCUSSION. 


Major F. A. Freeth said that perhaps light alloys 
had been introduced with rather too great a flourish 
of trumpets, and he urged that in judging anything new 
which might have given trouble at first one should 
decide whether it was fundamentally wrong or 
whether it had merely failed to give the desired 
results on a particular occasion. 

As to the dyeing of aluminium, he said that certain 
classes of dyes formed a true compound with the 
aluminium oxide. The fittings on board ship were 
knocked about a good deal, but he did not think it 
was beyond the wit of man to produce a dye which 
could be painted on to aluminium and which would 
heal up the cracks. 

Mr. I. D. Taverner, discussing the effect of alloy- 
ing elements, said the view of the aluminium industry 
was that by far the most important constituents 
conducive to improvement by heat treatment were 
copper, magnesium, and silicon, in the form of 
CuAl, and Mg,Si. Nickel was not nearly so important, 
but conferred strength at elevated temperatures. 
Reference to the constitutional diagrams would 
explain why. 

As to corrosion resistance, many of the heat- 
treatable alloys in the past were susceptible to inter- 
crystalline corrosion, but research in the last ten years 





had shown that susceptibility to have been due to 
errors in technique. The modern heat-treated light 
alloys, while not so resistant as the magnesium- 
aluminium alloys to marine conditions, were not 
susceptible to intercrystalline corrosion unless they 
had been subjected to precipitation heat treatment. 
In that connection the example given in the paper 
of 51 8.T. was not quite in accord with modern alloys. 
Very extensive tests had been made on the alloy 
duralumin ‘“ H,’ which was similar to 51 8.T. in 
composition. In the form of sheet and in the solution- 
treated condition (quenched from 520 deg. Cent. 
and aged at room temperature), it had an ultimate 
tensile strength of 18-50 tons per square inch, with 
20 per cent. elongation on 2in. After six months’ 
exposure to sea water spray, it gave an ultimate 
tensile strength of 18-15 tons per square inch and an 
elongation of 14-5 per cent. on 2in. The submission 
of corrosion data which were not precise as to the 
size, thickness, and exact metallurgical condition 
of the material exposed to corrosive media was to be 
deprecated. For that reason he suggested that tables 
given in the paper were not so informative as other- 
wise they might have been. 

Since sand blasting resulted in a marked reduction of 
fatigue strength, it was not to be recommended as 
a surface treatment for light alloys. The Bengough 
anodic process was easy and cheap of application, 
and in the aircraft industry was regarded as an essen- 
tial preliminary to all painting and enamelling 
schemes, as it resulted in a high increase in efficiency 
of resistance against corrosion. 

The paragraph in the paper on the aluminium- 
magnesium alloys hardly did them justice. On the 
Continent, in America, and in this country their use 
had increased to a phenomenal extent during the 
last few years, one application being to seaplane 
floats, where corrosion conditions were very severe. 
Discussing the mechanical properties of those alloys 
in sheet form, he said that in the annealed material 
the 0-1 per cent. proof stress was 10 tons per square 
inch, the maximum strength was 22 tons per square 
inch, with an elongation of 24 per cent.; the hard- 
rolled sheet had a 0-1 per cent. proof stress of 16 tons 
per square inch, a maximum strength of 26 tons per 
square inch, and an elongation of 15 per cent. The 
alloys were available in most of the semi-manu- 
factured forms. 

The author’s reference to duralumin erred rather 
on the low side in regard to its elongation, which 
should be 15—20 per cent. on 2in. length. Duralumin 
as produced to-day was not susceptible to inter- 
crystalline corrosion, although its resistance to 
marine atmospheres was not so high as that of the 
magnesium-aluminium alloys. ‘‘Y” alloy, in the 
wrought and heat-treated condition, had a minimum 
strength of 24 tons per square inch, with 15-20 per 
cent. elongation. 

The statement that aluminium alloys were not clean 
to touch was surely based on experience of many 
years ago. The modern light alloy, anodised, appealed 
as the perfect material for bed berths, handles, and 
rails. The coating imparted by the process was hard 
and clean, and could be dyed in many pleasing 
permanent colours to fit in with decorative schemes on 
liners, for example. 

Commenting on the author’s reference to the high 
cost of aluminium alloys, he suggested that the figures 
given were on the high side, and must have been 
obtained last year, when supplies of materials were 
perhaps not so good as to-day. The best price for 
the aluminium-silicon alloy in sheet form to-day was 
ls. 4d., instead of the ls. 7d. to 2s. 2d. per lb. men- 
tioned; and for castings the prices were nearer 
ls. 6d. to 2s. 6d. per lb. than the 3s. to 3s. 6d. given 
in the paper. 

A new development was the production, com- 
mercially, of aluminium of very much higher purity 
than the 99-3 or 99-5 per cent. material and it had 
very much increased resistance to chemical attack 
and corrosion generally. The price of that special 
refined aluminium was still high, but in the first 
instance it would find use as a sprayed coating for the 
protection of steelwork. He directed attention to 
the published work of Dr. U. R. Evans with regard to 
that material. 

Small additions of aluminium to other materials 
had important effects, and in that connection he 
referred particularly to the aluminium brasses for 
condenser tubes, where the addition of 2 per cent. of 
aluminium had an extraordinary effect in increas- 
ing the life of the tubes, the aluminium bronzes 
and manganese bronzes, and certain heat-resisting 
materials in which aluminium was added to cast iron 
and steel. The oxide film formed gave increased 
resistance to oxidation and scaling, and was par- 
ticularly resistant to atmospheres containing sulphur. 

Mr. J. F. Paige, referring to the corrosion-resisting 
properties of the casting alloys, said that those con- 
taining either silicon or magnesium, with or without 
small additions of manganese, stood high among the 
un-heat-treatable casting alloys. Corrosion resist- 
ance could not be measured to any standard, so that 
the only feal test was one made under service con- 
ditions for a sufficiently long period. He mentioned 
that deliberately because in some alloys corrosion 
appeared to occur at a more or less uniform rate with 
time, whereas in others it proceeded fairly rapidly 
at first and more slowly later.. Perhaps the author 
had not been quite fair to heat-treated alloys. In 
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both the heat-treated and un-heat-treated classes of 
alloys, some were more resistant to corrosion than 
others, and if the most suitable alloys in each class 
were compared, there was nothing to choose between 
them on the score of corrodibility. 

Where stressed parts were concerned, one was not 
limited, for aluminium-silicon alloys, to the values 
given in the paper. The heat-treatable alloys were 
capable of higher ultimate strength, and, still more 
important, very much higher elastic strength. There 
were applications in which those alloys should be taken 
into consideration, and they should not be condemned 
from the point of view of corrosion. 

As compared with gun-metal, it would usually be 
found that, bulk for bulk, aluminium alloy castings 
were actually cheaper. From the purely economic 
point of view, the increased use of the light material 
might well be quite as important to the mercantile 
marine as it was for other reasons to the Navy ; 
and if the specification of materials used for the fittings 
of a high-speed passenger liner were carefully studied, 
the saving in weight which could be effected by the 
substitution of aluminium wherever possible might be 
astonishing. He wondered what saving of weight 
in plumbing fittings and electric lighting fittings could 
be effected thereby. 

Mr. G. A. Bassett said that the remarks of some 
speakers concerning the special value of the heat- 
treated and other alloys had not much bearing on the 
use of aluminium in shipbuilding, for in that appli- 
cation the material had to be fabricated, and many 
problems arose in connection with fabricated material. 
For trunking, sheet would be used ; sheet aluminium 
of the usual purity was resistant to corrosion in the 
ordinary way, but when exposed to sea air and sea 
water exfoliation commenced and could not be pre- 
vented, so far as he was aware. The average alumi- 
nium-silicon alloy casting suffered when exposed to 
sea water. The suggestion to spray such castings 
with pure aluminium was a very hopeful one, and he 
hoped the aluminium industry would follow it up. 
A practical method of protecting aluminium either 
in the sheet or cast form for use on board ship was 
urgently needed. Anodic treatment was very satis- 
factory for single fittings, and the caustic bath treat- 
ment was satisfactory. But such processes were not 
practicable for large fittings or for structures of con- 
siderable size, which needed to be treated in situ. 

Mr. G. A. Anderson said that sheets protected by 
rolled on coatings of pure aluminium were used 
widely for stressed skin coverings in aircraft, and 
their efficiency was remarkable. The initial tensile 
strength of some unprotected duralumin was 26 tons 
per square inch, and after exposure to salt spray for 
150 days fell to 24 tons; the elongation dropped 
from 18 to 6 per cent. When the same material was 
covered with pure aluminium and exposed in the 
same way there was no reduction of the tensile 
strength as the result of similar exposure, and the 
elongation was reduced only from 18 to 17-5 per 
cent. The protection afforded by the pure alumi- 
nium coatings was electrolytic as well as mechanical ; 
cut edges, rivets, and so on were protected by the 
electro-potential of the pure coating and the alloy. 

Mr. C. H. E. Ridpath, speaking on the statement 
in the paper that the Institution of Electrical Engi- 
neers had recommended against the use of aluminium 
alloy for electrical conductors in liners, said he 
believed that pure aluminium, and not aluminium 
alloy, had been considered. Annealed aluminium 
was a possibility. Aluminium bus-bars were installed 
on the “‘ Aquitania ” in 1914, He was surprised that 
aluminium was not used more widely for that purpose 
because for a given electrical conductivity it was 
exactly half the weight of copper and for a given 
current-carrying capacity and temperature rise it 
was less than half the weight, owing to its greater 
radiating surfaces. 

Mr. A. J. Murphy said the main conclusion to be 
drawn from the paper was that the further extension 
of the use of aluminium in marine applications was 
dependent on improvement of the resistance to corro- 
sion of the stronger aluminium alloys. One must 
agree with that conclusion so far as applications 
above deck and on the hull were concerned. Anodis- 
ing treatment followed by a suitable scheme of paint- 
ing undoubtedly offered the best protection, and he 
was sorry that the author of the paper had considered 
the cost of that process to be prohibitive. It might 
be worth while reconsidering the matter on the basis 
of anodising plant designed specifically to handle 
parts of the size and shape most in demand in naval 
construction. 

Although pickling in caustic soda had proved itself 
to be an excellent treatment preparatory to painting 
in the case of aluminium alloy sheet, one felt that 
anodising by the Bengough process must be preferable 
for castings, if only because the solution (chromic 
acid) used was not corrosive to aluminium, whereas 
caustic soda vigorously attacked the metal and its 
alloys, and if caustic soda were not completely washed 
out of crevices or even slightly porous areas in a cast- 
ing, it was likely to give trouble at a later stage 
through action proceeding under the paint: 

The author’s statement that aluminium alloys 
could not be considered for parts exposed to shock 
was rather sweeping. In aircraft, aluminium alloys 
were being used quite successfully in places where 
serious shocks were encountered, and they were being 
used for pistons, connecting-rods, and bearings in oil 





engines, where impact loading was constantly 
encountered. 

Although the author had classed the aluminium- 
copper alloys among those which did not respond to 
heat treatment, the fact was that sand castings con- 
taining 4 per cent. of copper could be heat treated to 
give a tensile strength of 18 tons per square inch, 
with an elongation of 4 per cent., although admittedly 
careful control was required to achieve those results. 

Mr. H. E. Skinner (R.C.N.C.) said the author had 
rightly laid stress on the behaviour of the various 
alloys after exposure to sea air and sea water, but had 
not given figures for pure aluminium, which he 
believed showed excellent results. . As to the recom- 
mended use of stainless steel in association with 
aluminium, he asked what was the composition of the 
type of steel the author had in mind. He understood 
that not all stainless steels were suitable, because 
some of them had electrical tendencies opposite 
to those of aluminium. 

Mr. Hughes, replying to the discussion, said that 
the aluminium he had referred to as not being clean 
to the touch was neither dyed nor anodised. Such 
treatments involved expense, and when similar 
articles in other material could be produced very 
much more cheaply, and when those articles were 





small, so that the weight problem did not arise 
seriously, it was natural that the other material should 
be used. He apologised if some of his statements were 
a little out of date, but he was surprised to hear that 
heat-treatable alloys were not susceptible to inter- 
crystalline corrosion. 

His answer to the criticism that the ultimate 
tensile strength and elongation figures he had given 
for some materials were not high enough was that 
they were figures obtained in tests made at the 
Admiralty, and they were the only figures he could 
give with a feeling of safety. 

As to Mr. Paige’s point that the cost of saving a 
ton in weight by the substitution of aluminium for 
cast iron would be about £60 instead of the figures 
of £150 to £200 given in the paper, he said that the 
latter were based on prices ruling in 1933. 

He understood that the Institution of Electrical 
Engineers had recommended against the use of alumi- 
nium cables on ships because on board ship they were 
subjected to vibration, and to the influence of sea air. 
He was not aware that only aluminium, and not the 
alloys, had been considered in that respect. 

Anodising was extremely valuable for small articles, 
but for large areas it was still felt to be too expensive 
to warrant its application throughout the service. 








Welding Generators. 


By JAMES W. MACFARLANE, Ph.D., Whit. Sen. Sch. 


N ANY methods of supplying 4 metal welding are 
JVI have been used, among the simplest of which is 
that from a constant voltage D.C. circuit, through a 
suitable ballast resistance, the drop in voltage through 
the resistance with increasing current providing a 
good are supply characteristic. The chief defect of 
this method is its inefficiency. Further, when several 
arcs are supplied from a single source the chance of 
interference between the operators is always present. 
If the circuit e.m.f. is chosen at approximately twice 
the are voltage, and the source of supply is of large 
capacity, then (a) the supply of power under varying 
are lengths is reasonably constant; (b) a suitably 
designed ballast resistance has practically no circuit 
inertia, and therefore the arc supply characteristic 
is unaffected by sudden load changes; (c) if the 
power supply is large or the rotary transformer is 
suitably designed, multi-operation is possible without 
interference. 

Even if suitable plant is provided, its mode of 
operation, the lay-out of the welding circuits, and 
work are sometimes responsible for serious inter- 
ference. It is, for instance, common practice in ship- 
yards and factories to use the building framework or 
any available rails as earth returns for the welding 
circuits, and this practice leads, in many instances, 
to high-resistance spots which cause voltage drops 
with varying currents, and therefore an additional 
operator starting to weld may reduce the current 
passing through the neighbouring arcs. 

With multi-operation from a single source, it is 
necessary for all operators to work with the same 
polarity, but when employed on the same workpiece 
the polarity of all the ares may be changed without 
inconvenience ; again, this may lead to interference 
unless care is taken to change the couplings correctly. 


Diverstry Factor. 


In the design of multi-operator sets it is not the 
custom to have a maximum output equal to the 
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FIG. 1—DIVERSITY FACTOR ; 


number of operators multiplied by the maximum 
current for each, owing to the diversity of the work 
performed. The actual output is the above product 
multiplied by a “diversity factor,” the value of 
which is given in B.S.S. No. 638, 1935, and which is 
shown as a curve in Fig. 1. From this curve it may 
be observed that for ten 200-ampere operators this 
factor is 0-5, and the continuous generator rating is 








therefore 
voltage. 


1000 amperes at the selected circuit 


Crrcuir VOLTAGE. 

ln the interests of power economy circuit voltages 
as low as 40 are in use, but it is more usual to settle 
the circuit voltage at twice the are voltage necessary 
for the maximum electrode, and this practice is to be 
commended, for such an arrangement leads to a 
universal use. While bare M.S. electrodes may 
require only 15 volts, it is well known that many 
coated rods now require as much as 40 volts even at 
200 amperes, and more on larger currents ; therefore 
multi-operator sets working at less than 50 volts 
would be of limited application. Further, it is a 
condition of satisfactory welding that the power in 
the are should be nearly constant for small varia- 
tions of are length due to the operator or to small 
globules of metal falling from the electrode. Fig. 2 
shows the conditions for a 60-volt and a 40-volt 
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FIG. 2—ARC AND POWER CHARACTERISTICS 


supply. The are characteristic passes through 
30 volts, 200 amperes in each case. Further details 
obtained from these diagrams are given in the follow- 
ing table : 
TABLE I, 

Level circuit voltage ... ... . 40 : 60 
Short-circuit current, amperes ... 800 : 400 
Maximum power demand on short- 


circuit, kW... areal cdkey ie 32 24 
Percent variation of power with 
change of +5 voltsatarc... ... 100 ; 34 
Short circuiting is equivalent to 
load of (operators) ... ... .. 4 2 
Short cireuiting one arc puts on 
the generator (four-operatorset) Full ...... Half 
load ... ... load 


Consideration of the table aud diagrams show that 
for universal use a circuit voltage of 60 at least is 
necessary for satisfactory work with modern elec- 
trodes. With the lower voltage circuits, it is further 
necessary to employ large reactances in each arc 
circuit, so that the necessary striking voltage can be 
obtained, and. so that under transient conditions the arc 
power is maintained reasonably constant. Even if the 
lower voltage circuits were otherwise suitable, the 
use of larger reactances in arc circuits is undesirable 
for several reasons, the chief of which are extra cost 
and weight, promotion of are spread and burning of 
protective electrode coating, thus tending to permit 
undesirable inclusions in the weld metal. It is 
also inferred from Table I that the B.S.S. diversity 
factor cannot be successfully applied to circuit volt- 
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ages in which the ratio of circuit to arc voltage is 
appreciably less than 2. 

When suitable limits for the circuit voltage have 
been chosen the supply dynamo should comply with 
the following requirements :—(1) Give rapid response 
to sudden load changes without undue voltage 
fluctuations; (2) if up-compounded, the voltage 
should reach the new prescribed static value 
quickly ; (3) the volt-ampere characteristic should be 
approximately linear up to considerable overloads ; 
(4) the compounding should be readily adjustable 
in reasonably small increments without diverting 
the series winding ; (5) Variable circuit voltage levels 
should be easily obtained by field regulation. 

The above conditions can be fulfilled by special 
designing along the following lines :—(a) By com- 
plete lamination of the field system, provision of 
compensating windings, and large armature/field 
strength ratios; (b) by linking the primary and 
secondary circuits with a suitable injection trans- 
former, particularly if separate excitation is not 
employed ; (c) by using a separate exciter in con- 
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FIG. 3—WELDING SET 


junction with a nearly linear O.C. characteristic (this 
ensures a good volt-ampere characteristic with small 
series M.M.F.) ; (d) by provision of a relatively wide 
neutral zone, the compounding may be adjusted by 
comparatively small brush movement, thus avoiding 
the necessity of employing either series windings or 
divertors. 

A considerable number of multi-operator sets 
having some or all of these special features are now 
in service, and recently eight of 50-875 kW capacity, 
each to supply ten operators intermittently, were 
supplied to one of H.M. dockyards by Murex Welding 
Processes, Ltd. The generators were to be capable 
of giving 925 amperes at 55 volts, falling to 50 volts 
on O.C.; and they were required to give the corre- 
sponding full-load current at 60-65 volts. The range 
was therefore 50 to 65 volts, and level or up-com- 
pounding of 10 per cent. was specified between these 
limits, along with the stipulation that no interference 
was to be experienced between welders when striking 
or breaking an are within the load limits. The driving 
motors were of the three-phase squirrel-cage type, 
built in the same frame as the generators ; each unit 





generator end, showing the commutator inspection 
band removed, is illustrated in Fig. 3. 

As the adjustable E.M.F. range of these units is not 
great, separate field excitation is not provided, and 
although operating between 50 and 65 volts on what 
would normally be the straight part of the O.C. 
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FiG. 4—OPEN CIRCUIT VOLTAGE CHARACTERISTIC 


characteristic, stable performance is obtained. Fig. 4 
gives an O.C. characteristic curve and Fig. 5 shows the 
volt-ampere performance on one of these sets at 
3-voltage levels when up-compounding approximately 
10 per cent. for each field setting. These character- 
istics were obtained by,brush shift alone with sparkless 
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FIG. 5—-VOLT-AMPERE CHARACTERISTICS 


commutation in each case, the total brush movement 
from level compounding at 50 volts to up-compound- 
ing at 55 volts being about jin. on an I1lin. diameter 
commutator. The dotted curve on the 50-volt 
setting (Fig. 5) shows the effect of separate excitation 
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machines described, a short investigation of the main 
factors affecting transients is made, based on the 
following assumptions :—(1) The effects of magnetic 
saturation are negligible; (2) there is little or no 
eddy or iron loss in the field structure under sudden 
load changes ; (3) the effect of the M.M.F. of, or the 
loss in, the coils under commutation is negligible ; 
(4) the parameters of the dynamo circuits remain 
constant. 

Under very rapid flux changes (3) and (4) above 
may have a considerable effect on the results, because 
these circuit parameters (i.e., the effective circuit 
resistances R and inductances L) will not remain 
constant. In studying transient phenomena in 
dynamo circuits differential equations have their 
chief use in indicating what is to be expected and the 
influence of the various factors on the results, but for 
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Fic. 6—CiIRCUIT DIAGRAM 


actual quantitative values the oscillograph is the 
only practical means. The following estimates refer 
to machines designed as outlined above; that is, 
having separate excitation, laminated field systems. 
and compensating windings. The direction of the 
E.M.F. of mutual inductance M used below is defined 
thus :-— 

If a transient increase of the current in the series 
winding causes a decrease in that of the shunt winding, 
M is taken to be positive and the windings are cumu- 
lative, while the reverse effect gives M negative and 
differential windings. 

Let 

i, i, be the currents in the armature and field 

circuits respectively, 

Z, Z, the respective impedances, 

E the constant exciter voltage, 

n, the total number of turns of the generator field 
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FIG. 7—TERMINAL VOLTAGE CURVES 


starter and two Record “ Cirscale”’ instruments, | with the brushes set back about ?/j9in. to obtain the 
all the gear being mounted on channel feet, so that | extra compounding effect. 


each unit was readily portable. For convenience in 
connection, all the machine terminals were enclosed 
in a box which was made large enough to support the 
instruments. 


TRANSIENT PERFORMANCE. 
Before considering the transient characteristics 


One of these sets viewed from the] actually obtained (by an oscillograph) from the 


FIG. 8—SEPARATELY -EXCITED CIRCUIT CURRENTS 


n the equivalent effective turns of the armature 
winding produced by displacement of the 
brushes, 

N the ratio n/n, 

er the terminal voltage of the generator, 

e the total generated E.M.F., which is proportional 
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to the M.M.F. 
Then considering Fig. 6, 


of each pole of the generator. 














previously mentioned, using four different circuit 


conditions :— 
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FiG. 9—OSCILLOGRAM SHOWING CORRECTED TERMINAL VOLTAGE 


ig may be obtained in terms of i and p i by eliminat- 
ing p 7, from equation (2) and is given by 








tg=U pi+Vi+Ww (8) 
where 
1 L L,—M? 
~ ReM+K L, ’ 
y BR Ly-KNL, 
R.M+K L, 
and 
a ae 
a ~ ReM+KL, 
If the solution of (7) is not oscillatory, then 
PART B48. 6 Se OS®) 
and also 
22=(U a+V)A6,+(U 6+V) B64 
VS+wW . (10) 


where 





915 amperes at 55 volts. The mutual inductance 


M (=  henries) is positive for this condition. 


Column 2.—As for column 1 above, but with an 
injector ™ sufficient capacity to reduce M beyond 


zero to — —.,, henries. 


rr 7 

Column 3.—As for column 1 without injector, but 
with an external inductance of Lexr equal to Lyyv. 

Column 4.—As for column 8, but with Lex? in- 
creased to four times Lyyy. 

As it is the fluctuation of the terminal voltage 
(€exr) which is of interest, this will, due to the absence 
of inductance in the external circuit, be proportional 
to 7 in the first two columns. 

Therefore 
€ext= Rexr 4%. 
In the third and fourth columns the terminal 
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FIG. 10-OSCILLOGRAM SHOWING OVER-CORRECTED TERMINAL VOLTAGE 


and on above is obtained by inserting i in equa-| which can be obtained from the current equations 
tion (8) 

Table II below shows details of the circuit para- 
meters and 


calculations for the 50-875 kW sets 





for columns 3 and 4. 
Examination of the terminal voltage curves, Fig. 7, 
shows the importance of keeping the internal induct- 





ance of the generator within reasonable limits. 
Because of the absence of inductance in the external 
circuit (column 1), the terminal voltage drops to 
zero; with the internal and external inductances 
equal, to one half (column 3), and for an external 
inductance value four times that of the internal to 
four-fifths of the terminal E.M.F. (column 4), on the 
application of the load. The internal inductance of 
the machines under consideration is very low, 
because they are provided with compensating wind- 
ings. If these had been absent, other things being 
equal, the internal resistance figure would have been 
about four times as great. Curve 2 on Fig. 7, corre- 
sponding to the assumptions of column 2, shows the 
rapid response to be expected following the use of 
a suitably designed injector transformer of negative 
mutual inductance equal and opposite to that of the 
dynamo. As the mutual inductance of this trans- 
former is negative a small and efficient piece of 
apparatus can be provided, because the M.M.F. of 
the primary and secondary windings will be in opposi- 
tion. At light load, therefore, the transformer core 
will carry the flux produced by the separately excited 
winding alone (see Fig. 6), and if the primary or series 
winding is designed (at full load) with twice the M.M.F. 
of the secondary, the transformer flux will range from 
full positive to full negative value, with corresponding 
economy in size and weight. Transformers designed 
on these lines and suitable for the generators under 
discussion should not exceed 50 lb. in weight. When 
such transformers are required to correct for inherent 
negative mutual inductance (where the compound 
winding is differential), their weight must be com- 

paratively great, because the M.M.F.’s of their 
windings are cumulative. Fig. 8 shows the separately 
excited cireuit currents plotted on the assumptions 
of columns 1 and 2, the effect of the injector trans- 
former being clearly shown. The two oscillograms 
reproduced, Figs. 9 and 10, show the results obtained 
when switching from zero to full load, using an experi- 
mental injector transformer linking the load and field 
circuits to correct (Fig. 9), and over-correct (Fig. 10) 
the terminal voltage. The dip in the terminal voltage 
is shown distinctly on both records, and although the 
load used was non-inductive in the normal sense, the 
voltage dip shown on either oscillogram is not more 
than 25 per cent. Many explanations of this can be 
quoted, the chief being :—(1) hand- operated switch- 

ing was employed to make the load circuit ; (2) owing 
to the presence of hysteresis in the iron of the magnetic 
circuits there is a lag between the growth of M.M.F. 

and flux round the armature and compensating wind- 
ing conductors; (3) the load circuit cannot be 
quite devoid of inductance; (4) the oscillograph 
damping. 

The records were taken with two different air gaps 
in the transformer iron circuit. Corresponding to 
Fig. 9 the air gap was set to raise the terminal voltage 
immediately to its full final value, but in the case of 
Fig. 10 the air gap was reduced in order to create a 
distinct overshoot of the load terminal voltage, which 
finally fell to the prescribed value in rather less than 
one second, 

Concluding, the design requirements enumerated 
for multi-operator welding generators early in this 
article have been demonstrated, both from theoretical 
and practical considerations, to be reasonable. 








FIREPROOFED GIRDERS AND CABLES. 


On Friday, April 22nd, we were present at Barking 
power station when Newalls Insulation Company, of 
Washington Station, Co. Durham, gave a demonstration 
of its fireproofing materials, as applied to girders and 
cables. The girder insulation comprises pieces of moulded 
asbestos shaped to fit round and box in the girder, and is 
held to it by means of fillet pieces and bolts. The moulded 
sections are usually about Ift. long and after they are 
fitted they are joined with a special heat-resisting cement, 
and covered with a refractory wash. Nickel chromium 
binding wires are sunk into the outer surface of the 
sections to give additional strength. The moulded 
asbestos cable coverings are made in various shapes to 
suit the particular cables to be protected. For the test 
a large brick chamber with l4in. thick walls was built 
over a metal tray into which oii was fed from a tank outside 
by means of a l}in. diameter pipe. Across the top of 
one half of the chamber were placed two unprotected 6in. 
by 3in. rolled steel joists carrying a load of 2} tons of loose 
bricks. Across the top.of the other half of the chamber 
were suspended two similar joists carrying an equivalent 
load, and these joists were protected by a lin. thick 
moulded asbestos insulation. At one end of the chamber 
against the wall were fixed an uninsulated 2in. lead- 
covered cable, a similar cable protected by a 3in. thick 
moulded asbestos cover, a length of lin. thick moulded 
asbestos troughing enclosing a 2in. pipe filled with sand, 
a similar pipe protected by a 2in. thick brick wall on the 
sides and enclosed at the top by a lin. thick asbestos 
sheet, and a 2in. pipe protected by a lin. thick corrugated 
asbestos moulding. 

The tray at the bottom of the chamber was filled with 
oil and petrol and set alight, the fire being maintained 
by feeding it with transformer oil from the outside tank. 
In 3 minutes a temperature of 286 deg. Cent. had been 
reached, and after 12 minutes, when 571 deg. Cent. was 
registered, the unprotected girders collapsed. 

With the collapse of the unprotected girders the fire 
died down, and it was seen that although the unprotected 
cable was still burning, the protected pipes and cable were 
apparently untouched. 
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Union Castle Liner ‘“‘Capetown Castle.” 


No. 
M\HE Union Castle Mail Steamship Company’s 
new liner, the ‘‘ Capetown Castle,” which sails 


to-day, Friday, April 29th, on her maiden voyage 
in the mail service from Southampton to Cape Town, 
is designed to make the 6000-mile voyage to South 
Africa in fourteen days. Her recent successful trials 
showed that the latest addition to the company’s 
fleet will prove a ship of outstanding interest. Like 
her sisters, the ‘‘ Athlone Castle’ and the “ Stirling 
Castle,” she was built and engined by Harland and 
Wolff at Belfast, and she is propelled by twin-screw, 
two-stroke, double-acting oil engines of the firm’s 
latest design. 

From the broadside view of the ship pupeeinenl 
below, some idea of her pleasing lines and graceful 
appearance will be obtained. Her raked stem and 
cruiser stern, with her well-balanced lines and super- 
structure, and the short pear-shaped streamlined 
funnel, give her a very attractive appearance. 

The decks are well arranged, and we reproduce in 
the engravings below views of the boat deck in the 
way of the funnel, and also one of the first-class 
deck spaces reserved for dancing. The ‘‘ Capetown 
Castle ”’ is a two-class ship, and she has been designed 
to carry 292 first-class and 499 second-class passengers. 





I. 
and boat decks. The principal technical particulars 
of the ship are as follows :— 


Hull Dimensions and Particulars. 
Length overall, about 734ft. 3in. 


Length between perpendiculars 685ft. 5in. 
Breadth moulded _.., 82ft. 
Gross tonnage J 27,000 
Total shaft horse- “power 24,000 
Service speed, about 19 knots 
Passenger Accommodation. 
Number of first-class passengers --- 292 
Number of second-class passengers --- 499 


Propelling Machinery. 
Twin-screw, two-stroke, double-acting Harland 
B. and W. oil ms en 
Designed service output . . 
Number of cylinders eac) h + engine eek 


Type 


24,000 S.H.P. 
10 


Cylinder bore 660 mm. 

Piston stroke 1,500 mm. 
Main Generator Sets. 

Number of main sets 5 

Designed output each set 700 kW 

Emergency ee set.. 50 kw 


Reserve battery... 252 amper re-hours at five-hour rate. 


The hull is divided into twelve compartments by 
eleven water-tight bulkheads, all of which extend 





citrus fruits, certain of the compartments being 
specially arranged for chilled or frozen produce. 

The cargo hatches to the seven holds are served 
by fifteen tubular steel derricks, including four 
10-ton derricks and a 30-ton derrick at No. 2 hatch, 
which is of a large size for shipping special loads. 
The derricks are worked by sixteen electaie winches 
of Laurence-Scott make, those at No. 2 hatch being 
specially arranged to de al with he avy lifts. 

The refrigerating machinery has been supplied 
by J. and E. Hall, Ltd., the te mperature of the 
cargo spaces being reghlated by cooled air circulation, 
while the spaces for chilled or frozen produce are 
also fitted with a system of brine grids. 

An electrically driven warping winch of Clarke 
Chapman’s make is fitted on ““D” deck forward, 
and two electric warping capstans by Stothert and 
Pitt, Ltd., at the after end of ‘‘ D” deck. 

The ship has a streamlined, semi-balanced rudder, 
operated by an electrically driven steering gear of 
the builders’ make. 

The punkah louvre ventilation system enables 
passengers to control the air supply of each cabin 
to suit individual tastes. 

Modern fire-protection arrangements are fitted in 
accordance with the latest Board of Trade require- 
ments, and they include the most up-to-date fire- 
detecting and extinguishing system for cargo spaces 
and a sprinkler extinguishing system throughout the 
accommodation. A complete and up-to-date equip- 
ment of cooking gear, &c., including oil-fired cooking 
ranges, has been installed for the passenger accom- 
modation. 
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FIRST-CLASS BOAT AND SUN 


In general, the arrangement of the passenger accom- 
modation is similar to that adopted in the “ Stirling 
Castle.” Particular attention has been paid to the 
decoration of the public rooms, and the general 
effect of light, air, and coolness, combined with a 
restful simplicity, is one that should make its appeal 
to travellers to and from South Africa. 

The ship was built under the Board of Trade 
and Lloyd’s Survey, and has four complete steel 
decks, also orlop and lower orlop decks forward and 
aft of machinery space, as well as spacious promenade 
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to the upper “C” deck,’and there is a continuous 
double bottom arranged to carry fresh water, water 
ballast, and oil fuel. Deep fuel tanks across the vessel 
forward of the auxiliary machinery space are fitted. 
There are three cargo holds forward and four 
abaft of the machinery space with corresponding 
cargo *tween decks to the underside of “B” deck. 
Nos. 1, 2, 5, 6, and 7 lower holds and No. 5 tunnel 
*tween decks are arranged for ordinary cargo, and 
the remaining holds and ’tween decks are insulated 





and arranged for the carriage of deciduous and 





FIRST-CLASS DANCE AND SPORTS DECK 


The life-saving appliances include thirteen 30ft. 
and two 26ft. lifeboats, also a 30ft. motor boat fitted 
with wireless. 

The lifeboats are equipped with hand-propelling 
gear, and all boats are fitted under Barclay gravity- 
type davits, with boat winches of the same make. 

A large well-equipped laundry for dealing with 
passengers’ and ship’s linen is provided. 


(To be continued.) 
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Amenities of Railway Passenger Travel.” 


By Sir HAROLD HARTLEY. 


PROPOSE in this paper to deal with the conditions 

which together determine the comfort of a rail 
journey and the means that are adopted to-day to 
attain them, under the following headings :— 


(1) Elimination of vibration or irregular motion. 
(2) Reduction of the noise level. 

(3) Heating and ventilation. 

(4) Lighting 

(5) A&siheties and general amenities of trains. 


ELIMINATION OF VIBRATION OR IRREGULAR MOTION. 


Absence of vibration or irregular motion is probably 
the most important factor so far as the passenger’s 
comfort is conesrned, and alihough the difficulty of 
securing it increases rapidly with speed, great progress 
has been made im recent years. Smooth running 
depends both on the design of rolling stock and track, 
and on their maintenance. The problem can be sub- 
divided conveniently under the headings of 


(a) Motion of the wheel on the rail. 
(6) Springing and coupling of vehicles. 
(c) Effect of the permanent way. 

Motion of the Wheel on the Rail.—Leaving for the 
moment the question of track construction, which 
obviously affi.c:s the problem of smooth running, 
let us consider the behaviour of a pair of flanged, 
coned wheels moving along a straight continuous 
track. The treads of the wheels have always been 
coned, presumably with the intention of producing 
a centring effect and to facilitate movement round 
curves with the minimum of slip. Bearing in mind 
that the wheels are rigidly attached to the axle, any 
slight displacement from a truly central position, 
will, owing to the effect of coning, result in an adjust- 
ment taking place by a transverse movement of the 
axle. If this proceeds too far the flange strikes the 
rail and a return movement is set up. 

A four-wheeled bogie behaves in a similar manner, 
and with badly worn tyres with a hollow contour the 
result is to produce a violent transverse oscillation 
known as “ bogie-hunting,” which makes the riding 
of the vehicle most uncomfortable. 

A large number of experiments extending over 
many years have been made with various designs of 
bogies and various conings of the wheels in order to 
discover the conditions which give the best riding 
and also the smallest tyre wear, as this determines 
the mileage after which the tyres must be re-turned 
to give smooth riding at high speeds. These experi- 
ments have yielded useful empirical results on which 
the best standard practice is based. 

The motion of a coned wheel on a straight track 
has been studied by Dr. F. W. Carter, and others, in 
the past, and recently a complete theoretical and 
experimental investigation has been carried out in 
the Cambridge University Engineering Department 
by Professor C. E. Inglis and Dr. R. D. Davies, and 
the results of this research will shortly be communi- 
cated to the Institution of Civil Engineers. 

They have determined the form of the sinuous path 
traversed by a pair of coned wheels and axle as it 
moves along a straight track, and have shown that 
so long as there is point contact between the tyre 
and rail the wave length of the motion depends on 
the coning of the wheel, the radius of the wheel, and 
the width of the track, but is independent of the 
speed. The results of their caleuations were con- 
firmed both in the laboratory and on the track. 
These oscillations are, however, comparatively harm- 
less until the tyre is worn hollow to such an extent 
that it fits the top of the rail, when at high speeds a 
violent high-frequency lateral motion is set up. 
Inglis’ and Davies’ theory suggests that cylindrical 
tyres should give complete immunity from lateral 
oscillations and ‘ bogie-hunting.”’ 

At the same time as these calculations were in 
progress the Rapid Transit Lines of the Chicago, 
Milwaukee and North Shore Railway had experienced 
difficulty from rough riding and decided to investigate 
the motion of the wheels by taking a cinematograph 
record. They examined wheels with different conings, 
including a cylindrical wheel, and they found in this 
latter case that there was no regular oscillation, in 
agreement with Professor Inglis’ theory, and that 
the flange of the wheel rarely struck the rail. They 
therefore equipped trains with cylindrical tyres, and 
found that they gave very smooth riding and that the 
effect of the cylindrical form was not lost rapidly 
owing to the tyres becoming hollow through wear. 

At about the same time high-speed Diesel trains, 
like the “ Burlington Zephyr,” began to operate, and 
at first they had trouble from excessive oscillation. 
However, by following the example of the Chicago 
Line and using cylindrical wheels on the trailing axles 
of each coach they got smooth riding, even at speeds 
of 100 m.p.h. 

The L.M.S. Railway has also made cinematograph 
records which show similar results, and experiments 
with different conings on the ‘Coronation Scot ” 
showed the excellent riding qualities of the cylindrical 
tyre, the record run from Euston to Crewe on Novem- 
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ber 16th, 1936, being made with such wheels. How- 
ever, difficulties arose owing to excessive flange wear 
which made it necessary to turn the wheels after 
20,000 miles in service on the fast London and Glasgow 
run, and at present the L.M.S. has adopted the com- 
promise of a 1 in 100 coning, which gives almost as 
good riding at high speed and does not suffer from the 
disadvantage of excessive flange wear. 

The use of cylindrical tyres brought out the 
necessity and also the difficulty of turning both 
wheels on an axle to exactly the same diameter. 

Another method of avoiding oscillation of the 
bogie is to mount the wheels so that they rotate 
independently of one another. This has been done 
in the ‘“‘ Duplex’ bogie, one of which is running 
in Switzerland. In this way the tendency to bogie- 
hunting is entirely eliminated, there is no sliding 
motion when travelling round a curve, and the riding 
of the coach is excellent. The construction of the 
bogie is, however, much more complicated and the 
cost is correspondingly greater. It is difficult to 
estimate how much rail and tyre wear is reduced by 
smooth running, and to what extent the extra cost 
of the bogies would be met by the reduced main- 
tenance and renewal costs of the permanent way, 
particularly as a large proportion of rail wear is due 
to the driving wheels of locomotives. 

Springing and Coupling of Vehicles.—However 
good the riding, the coaches are subject to oscilla- 
tions transmitted from the wheels as a result of 
impacts at rail joints, of minor imperfections of the 
track, and of the motion of the bogies, and springing 
is provided to absorb these oscillations as far as 
possible. 

In order to get accurate records of the riding 
properties of different types of construction and 
of their deterioration from wear and other causes, 
the Cambridge accelerometer is used to determine 
the transverse and vertical accelerations of a vehicle 
in motion. The advantages of getting definite 
measurements in this way instead of trusting to 
personal impressions are obvious, and the instrument 
has played a most useful part in the improvement 
of riding qualities. 

Effect of Permanent Way.—The construction and 
condition of the permanent way is as important 
as carriage design in securing comfort to the traveller, 
and high speeds have presented civil engineers with 
a new set of problems. These arise from the more 
exacting requirements necessary to secure the smooth 
running of high-speed trains, from the need to 
eliminate or relax speed restrictions as far as possible, 
and also from the necessity of avoiding increased 
maintenance costs as a result of the higher stresses 
to which the track is subjected. Incidentally, all 
the improvements that lead to better riding also 
diminish the amount of noise caused by the impact 
of the wheel on the rail. 

The regular motion of a wheel, apart from the 
effect of tyre contour discussed above, depends 
on the regularity of the alignment of the track. 
The magnitude of the force exerted by the wheel 
on the rail as the result of any change or irregularity 
of alignment increases with the speed, and therefore 
also the tendency of the wheel to destroy the align- 
ment and to cause more wear of the rail. Thus the 
necessity for good maintenance is increased with 
high-speed running. 

The simplicity of the design of the track which 
carries a modern express at speed smoothly both 
on the straight and round curves is a great achieve- 
ment of the engineer, and much of the credit is due 
to the skill of the permanent way gangers who main- 
tain the road. But, however great their skill and 
accumulated experience, there is much to be said 
for giving them both a record of the actual per- 
formance of the road, which shows exactly where 
any defects are present, and some means of deter- 
mining the movement of the sleepers during the 
passage of a train. The Hallade recorder supplies 
the first of these requirements and the method of 
measured shovel packing the second. 

Hallade Recorder.—Great use was made of the 
Hallade method in improving the track for the 
accelerated timings of the ‘“‘ Coronation Scot” 
which demand great accuracy in the alignment and 
canting of curves. In all 269 curves were realigned 
either to secure smoother running or to relax or 
avoid speed restrictions. Not only had the cant 
of the rails to be adjusted so as to balance out the 
centrifugal force as far as possible at the running 
speed, but the line had, in many cases, to be slewed 
to improve the alignment and the transition curves 
had to be lengthened so that the train could take 
the curve smoothly and without rolling at high 
speed. Many of the curves had to be re-Halladed 
before the final result was satisfactory. 

A run was made with a Hallade recorder over 
each section of the line at a predetermined speed, 
and where major defects were indicated the curves 
were remeasured and calculations made of the slew 
required at each half chord point to bring the track 
into an alignment for which the cant could be 
adjusted. When the work was complete short 





concrete posts were sunk in the 6ft. way at locations 
calculated to 0O-lin. approximately 45ft. apart, 
so as to give a permanent datum for the alignment 
of the curve, and thus ensure its exact maintenance. 
The gangers are provided with special gauges which 
give them the correct horizontal distance between 
the notch in the centre of the concrete post and the 
outside of the rail. The proper cant at each point 
is marked on the top of the posts, 17,432 of which 
have been used in this work. 

Measured Shovel Packing.—Coupled with the 
necessity for accurate alignment and canting of 
curves, is the need for the maintenance of a true 
top of the track. The lack of true level can and does 
give rise to poor running at high speeds, and it is 
for the purpose of maintaining this true level that 
measured shovel packing has been introduced. 

One of the ditticulties experienced is that whilst 
there may be an apparent true top to the road under 
certain conditions, the same length may have slacks 
or depressions in rail level when under the load of 
the train. The restoration of the rail to the true 
level, therefore, involves the measurement of any 
visible depression and also that of any further 
depression which occurs during the passage of a 
train. This is done by means of sighting boards 
for measuring the visible slack, and voidmeters for 
measuring the load depression. 

The voidmeter is a simple device for measuring 
the depression of a sleeper during the passage of a 
train. It consists of a lever, one end of which 1s 
kept in contact with the upper surface of the sleeper 
by a spring, while the position of the other end can 
be read on a scale. The apparatus is clamped to a 
steel stake which can be driven firmly into the 
ground 3in. from a sleeper. After the train has 
passed the maximum movement of the lever is 
shown by a pointer which moves in contact with it 
and remains in position. The scale is graduated so 
that the separation between the pointer and the end 
of the lever gives directly the number of measures 
of ballast required to eliminate the vertical move- 
ment of the sleeper when a train passes. Twelve 
voidmeters are normally used simultaneously at 
both ends of six sleepers. 

The sum of the figure obtaimed for each sleeper 
in the static and dynamic measurements gives the 
number of canisters of chippings required to be 
spread under it in order to take out both the depres- 
sion in the stop and the void which allowed it to sink 
under the wheel load. 

In this way a track is obtained which is perfectly 
true to level and has a firm bed under every sleeper, 
and it has been found that not only does this improve 
the running, but the track maintains its condition 
for 50-80 per cent. longer than with the older methods 
of maintenance. 

Rail Joints.—If we consider the passage of a wheel 
along a straight rail the stiffness of the rail dis- 
tributes the pressure over a number of sleepers, and 
provided that the packing of the ballast is uniform 
the vertical displacements of the rail are small. 

The rail joints, however, present a point of weak- 
ness. The fish-plates only partially achieve their 
purpose of maintaining continuity in the rail, and 
a rail joint may be likened to a concealed pot-hole 
which only becomes apparent when a load is in the 
immediate vicinity of the joint. 

The deflection at a rail joint produced by a given 
load is not only much greater than the deflection 
produced by the same load in a continuous length of 
rail, but at the point of maximum deflection there 
is an abrupt change of slope. In consequence, a 
wheel moving along the down-grade of the leaving 
end of a rail at a rail joint strikes with great violence 
the receiving end which is on an upgrade, and it 
is this blow rather than the gap between adjacent 
rail ends which produces the noise and rhythmic 
beat felt by the passenger. ‘Obviously, the violent 
impacts caused in this way increase the batter of 
the joints and tend to augment any inequalities of 
packing, hence economical maintenance for high- 
speed running is dependent on the best possible 
joint and method of packing. 

In order to study the rail joint problem and to 
determine how different types of rail joints, different 
arrangements of sleepers and different depths of 
ballast affect smooth running and the impacts between 
wheels and rails, it is necessary to have some means 
of recording with great accuracy the vertical move- 
ment of a wheel during its passage at any speed along 
a railway track. For this purpose a special form of 
vibrograph employing a very low frequency hori- 
zontal pendulum was evolved by Dr. R. D. Davies 
at the Cambridge University Engineering Department. 
It was used in the first instance on some rail joint 
impact tests carried out in conjunction with Mr. 
Ellson, chief engineer of the Southern Railway, and, 
more recently, with Mr. Wallace, chief engineer of 
the L.M.S. Railway. This same instrument has been 
employed in a systematic research dealing with the 
merits of various types of rail joints, rails and ballast, 
on a stretch of main line track which has been 
especially adapted for this purpose. 

This experimental work, which will probably con- 
tinue for two or three years, is only in its initial stages, 
but already points of interest have emerged. It 
shows that the vertical accelerations of the wheels 
and axles which are set up at a rail joint may be equi- 
valent to a momentary increase in axle load of as 
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much as 200 per cent., and it has brought to light the 
rather unexpected fact that even greater vertical 
accelerations may be obtained in a wheel moving 
along a continuous length of rail owing to the rise 
and fall as a wheel passes over a sleeper, these large 
accelerations occurring when the speed is such that 
the number of sleepers traversed per second syn- 
chronises with the natural frequency of vertical 
oscillations of the track. 

To supplement these track experiments, Professor 
C. E. Inglis has investigated by mathematical 
analysis the deflections produced in continuous rails 
and at rail joints by loads moving along a track 
slowly or at high speed. He has shown the effect 
which may be anticipated from alterations in the 
type of ballast and the stiffness of the rails, and in his 
analysis the comparative merits of long and short 
fish plates have also been taken into account. 

This mathematical investigation will shortly be 
published, and it is hoped that, taken in conjunction 
with the corresponding experimental research, it will 
bring perhaps more clearly into prominence the really 
important factors which should be taken into account 
in the design and maintenance of railway track. 

The apparatus used in the above investigations 
can also be of great value, not only for comparing 
the relative performance of different types of track, 
but also for determining the effect on the track of 
different types of locomotives, and for indicating those 
which have undesirable characteristics in this respect. 

One method of reducing the number of rail joints 
is by using longer rail lengths, such as the 120ft. 
rails now being introduced by the L.N.E. Railway, 
and they can also be eliminated by welding. 

On Underground Railways, where the variation of 
temperature is small, and therefore no difficulties 
arise from the expansion of long lengths of welded 
rail, this is being done, and the effects on the comfort 
of the traveller are most marked, particularly as, 
owing to reflection in a tunnel, the noise level is so 
high. 

On the Southern Railway a considerable use 
of welding has been made in tunnels and on bridges 
where the greatest benefit can be obtained from it. 
In tunnels, the maintenance of a good “top” is 
naturally more difficult than in the open, and is con- 
siderably eased by a reduction in the number of 
fish-plated joints. On bridges, the elimination of 
such joints is of special value in reducing the impact 
effect with its associated detrimental effect on both 
steel and brickwork. 

For tunnel work on the Southern Railway, standard 
60ft. rails are welded together in groups of three, 
and by using special cranes mounted on rail wagons, 
they are laid in the track with no more difficulty 
than 60ft. rails. On bridges, thermit welding is 
carried out at night in the track, and the improvement 
in running is most marked as, for example, on 
Charing Cross river bridge. 

But even in the open it has been found possible 
to weld lengths of rail up to 1000 yards without 
the expansion causing difficulties ; for instance, on 
experimental sections of track on the Delaware and 
Hudson Railroad. In Great Britain the life of 
u rail is mainly dependent on the amount of general 
wear and not on batter at the rail joints, and con- 
sequently welding is unlikely to diminish renewal 
costs. Hence, it is doubtful whether it is justified 
financially, apart from tunnels and bridges, owing 
to the cost of welding and the increased difficulty 
of dealing with long rail lengths in the event of an 
uccident. However, it certamly posseses an amenity 
value. 


REDUCTION OF THE NOISE LEVEL. 


There are four ways of reducing the noise level 
in a compartment : 

(1) Diminishing as far as possible the production 
of noise. 

(2) Absorbing the noise as near as possible to 
its source. 

(3) Avoiding the entry of the remaining noise 
into a vehicle. 

(4) Absorbing quickly the noise that enters. 

To anyone who has travelled in closed air-condi- 
tioned coaches in America with tightly fitting doors, 
double windows, and no direct opening to the outer 
air, it is obvious that if the direct air carriage of noise 
can be eliminated there is not much else to worry 
about, as the noise level is normally reduced to a 
point where it is barely perceptible and conversation 
is easy. However, this solution is not generally 
possible, and we must see what can be accomplished 
by other means. 

Good riding, together with regular maintenance 
of the adjustable parts of the vehicles, goes far to 
eliminate noises due to excessive oscillation, flange 
blows, body working, and rattling of brake gear, 
but even so a number of sources of noise still remain. 

The noise of rolling wheels can be reduced by using 
pneumatic tyres as in the Michelin light car, or in 
stock of normal weight by resilient insets between the 
tyre and wheel centre such as the wooden disc in 
the Mansell wheel or a rubber washer which has been 
suggested between the tyre and wheel.disc. 

Rail joint noise can be eliminated by welding or 
reduced by special forms of rail joint. Reduction 
of axle load by using a six or eight-wheeled bogie 
also causes an apprecialle lowering of the noise. 

Streamlining is a partial cure for the whistling 





of air and the forced vibrations of steel panels, and 
the latter effect can be remedied by backing the 
panels with a damping material. 

In the absence of air conditioning, the system 
of ventilation should involve a minimum of direct 
communication with the air immediately outside the 
compartment. In corridor trains a good deal of 
noise travels along the corridors from the vestibules, 
and a closed door at each end of a coach heips to 
prevent noise and draughts. 

A number of experiments have been made on 
the L.M.S. partly in conjunction with the National 
Physical Laboratory, to determine the main sources 
of noise in main line stock and the best means of 
reducing them, and the following are some of the 
devices that have been investigated with this 
object :— 


(a) Enclosing the bogies in shrouds as in a fully 
streamlined train, thus providing an obstacle in the 
path of the sound waves. 

(b) Spraying the shrouds, underbody, 
boxes, and roof shell with asbestos. 

(c) Building double-shell bodies with acoustic 
absorbents between the shells, including the floor, 
and fitting double windows. 

(d) Using materials with a high sound absorption 
coefficient in the construction as decoration of the 
compartment. 

(e) Interposing pads of rubber or other suitable 
material at special points in the structure of the 
bogie or coach to prevent the transmission of sound 
vibrations. 

The reductions of noise level obtained by the 
above means are: (a) 6 to 10 phons, (6) 3 phons, (c) 
4 phons, (d) 1 to 2 phons. 

Reduction of noise level will remain one of the 
serious problems of long-distance travel as it is one 
of the largest factors in determining the comfort and 
restfulness of a journey. , 


bogies, 


HEATING AND VENTILATION. 


The third factor which contributes greatly to 
the comfort of a railway journey is the heating 
and ventilation of the carriage ; any general] solution 
to this problem is complicated by the wide differences 
between individual preferences. These give rise 
to that feeling of apprehensiveness between fellow 
passengers at the beginning of a journey, which 
is only allayed if and when they discover that their 
requirements of heat and air are approximately 
the same, and that among them is no enthusiast 
whose ideal of comfort could best be satisfied by a 
Christmas dip in the Serpentine or by a Turkish bath. 

A complete air-conditionmg plant in which both 
the temperature and humidity of the air is controlled 
is costly to install and maintain, and probably is 
only justified in hot or dusty climates, as the cooling 
system is responsible for a large proportion of the cost. 

In the United States, 11,000 passenger cars have 
been equipped with air-conditioning plant. The 
cost of the equipment varies from £800 to £1500 
per car, and its weight is about 5 tons. In about 80 
per cent. of the cars the cooling is done by ice, in 
the others the refrigerator—either of the steam 
injector or compressor type—makes a considerable 
demand on the power output of the locomotive, 
viz., 230 1b. of steam per hour per car or 20 H.P. 
per car. The installation and running costs are 
therefore considerable, but in the United States 
air conditioning has added enormously to the comfort 
of summer travel, particularly through the arid 
region, and has undoubtedly brought a lot of traffic 
to the railways. 

In this country where the climate does not justify 





the cost of complete air conditioning, a beginning 
has been made with systems of forced air ventilation 
on such trains as the ‘‘ Coronation,” the “‘ Coronation 
Scot,’ and on the sleeping cars on the L.M.S.R. and 
L.N.E.R. Undoubtedly the possibility of getting 
ventilation and air movement without opening a 
a window or ventilator, and thus introducing noise 
and dirt, is a great contribution to the comfort of 
railway travel, although the tradition of the open 
window dies hard. 


LIGHTING. 


We seem to have reached finality in improving 
the efficiency of the filament lamp, so that for further 
improvements in train lighting we must look to 
more economical systems of indirect lighting and to 
the development of the vapour discharge lamp, 
which however,,in its present form, is quite inapplic- 
able to this purpose. 


AESTHETIC AND GENERAL AMENITIES. 


The efforts of the modern designer have made 
both the exterior and interior of a train very different 
from the traditional form which inherited many 
features from its prototype, the stage coach. Stream- 
lining has given it the appearance of speed, which 
is justified by the economies of power which are 
achieved when moving at over 60 m.p.h., and the 
use of stainless steel or new synthetic resin paints 
adds to its attractiveness. 

In the interior, the designer is limited by the 
loading gauge—particularly in Great Britain—by 
the need for reducing the weight of the stock per 
passenger carried, and by the all-important factor 
of cost which determines the earning power of the 
stock ; but in spite of these limitations great advances 
have been made, and the simple, light designs, 
with their absence of all fussiness and meaningless 
dust-harbouring decorative details, are in harmony 
with the clean lines of the streamlined exterior. 
Comfort is the goal and that is ensured by the ample 
size and easy form of the seats, by the elimination 
of draughts, with the disappearance of compartment 
doors (which also permits the large windows which 
give such a perfect view of the countryside), and 
by the other physical amenities I have already 
referred to. 

Compartment stock is probably more popular 
in Great Britain, while in the United States the 
tendency is in favour of the open vestibule stock. 
This has advantages as regards air conditioning 
and heating, and gives a more extensive view from 
the windows. But the choice between the two 
types of stock will always remain a matter of 
individual preference. 


CONCLUSION. 


I have tried to show how many of the problems 
that affect the comfort of the passenger are susceptible 
of scientific analysis, and how the earlier methods of 
trial and error treatment can now be replaced by 
m:thods of investigation in which the different 
variables can be isolated and measured, so that the 
method of trial and error—which is costly and 
usually inconclusive—can be avoided. It is along 
these lines that progress can be made towards even 
greater comfort at a cost that it not prohibitive. 
One of the greatest railway problems is wear in all 
its aspects, and the hope of economy lies in progress 
in design and in the metallurgy of all moving parts : 
but only analysis and measurement can make this 
progress possible, and the same is true of almost 
every factor I have mentioned. Like all sales 
problems, the question is how to give the public 
more and more for less and less. 








Leipzig Technical Fair, 1938. 


No. 


Vil. 


(Continued from page 417, April 15th.) 


UR description of outstanding exhibits at the 
1938 Leipzig Technical Fair would not be com- 
plete without some reference to the fine display of oil 
engines, gas engines, and compressors which was 
shown in Hall 21. The stand of the Maschinenfabrik 
Augsburg-Niirnburg recalled the recent celebration 
of the firm’s forty years of Diesel engine development 
by the exhibition of the first test engine, originally 
shown in the Munich Exhibition of 1898. In contra- 
distinction to this early single-cylinder engine, there 
was shown one of the five six-cylinder single-acting 
two-stroke engines which are now being installed in 
the oil-electric propelled liner for the cruising service of 
the ‘‘ Arbeitsfront,” which was recently launched from 
the Hamburg yard of the Howaldswerke A.G. The 
engine embodies the firm’s latest construction and it 
has a designed output of 2050 B.H.P. at 235 r.p.m. 
Another interesting unit was the fully automatic 
emergency generating set, consisting of a six-cylinder 
105 B.H.P. oil engine coupled directly to a Siemens- 
Schuckert automatic starting and switching arrange- 
ment, designed to start up the set as soon as the line 
voltage falls and to shut it down when the current 
supply has been renewed. A similar set for pumping 





consisted of a three-cylinder engine coupled to a 
K.S.B. centrifugal pump, with A.E.G. automatic 
switchgear. Both these engines, we may state, were 
shown running on home-produced fuel oil obtained 
from brown coal. This tendency to utilise to the full 
the fuels obtainable in Germany was further exempli- 
fied by the four-cylinder convertible oil or gas engine, 
shown in Fig. 29 herewith. It has a designed output 
of 107 B.H.P. when running at 800 r.p.m. on either 
home-produced or imported oil fuel, and 76 B.H.P. 
at 750 r.p.m. when working withasuction gas generator 
utilising anthracite fuel. Several models of small 
and medium-power oil engines for marine and indus- 
trial use were shown on the stand. 

A noteworthy exhibit on the stand of the Humbolt- 
Deutzmotoren A.G., of Koln-Deutz, was the marine 
producer gas installation illustrated in the engraving 
Fig. 30. It is typical of over twenty such plants which 
have been designed and put into service by the firm 
on ships and boats using inland waters and rivers. 
The gas plant is complete with its producer, purifiers, 
and gas mains, and the producers can be made ready 
for service in from ten to twenty minutes by the use 
of induced draught fans driven by small oil or petrol 
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motors or by electric motors supplied from storage 
batteries. As soon as sufficient gas is available for 
use the engines, which are of the four-stroke pattern, 
are started up on compressed air in the usual manner. 
Figures were available which showed that operating 
such a plant at, say, 3000 hours per annum it is 
possible to effect a 10 per cent. saving compared with 
normal oil engine costs. The fuel cost ratios for the 
gas engine, the oil engine, and the steam engine were 
given as being of the ratio of 1:2: 

Another gas engine exhibit was that shown by the 
Deutsche Werke Kiel A.G. It took the form of a six- 
cylinder gas engine designed to run on fuel generated 
in a Korting type producer using lignite coke. The 
firrn also exhibited a convertible four-cylinder engine 


2-5. 

















FIG. 29—CONVERTIBLE OIL OR GAS ENGINE—M.A.N. 


for oil drilling work with an output of 120 B.H.P. at 
375 r.p.m. on oil fuel and about 90 B.H.P. when 
running at the same speed on gas. Another Kiel 
firm, the Friedrich Krupp Germaniawerft A.G., 
showed oil engines for auxiliary marine service. 
These engines have an improved system of blower 
charging and operate on the four-stroke principle 
with direct airless injection of fuel. The Motoren- 
werke Mannheim A.G. displayed a big range of indus- 
trial and marine engines, which operate on the firm’s 
well-known ante-chamber injection system. Opposed- 
piston oil engines were exhibited by the Junkers 
Chemnitz works, while the Munich branch of the 
firm showed a number of free-piston air compressors: 
A variety of air compressors was also shown on the 








FIG. 30-PRODUCER GAS INSTALLATION—HUMBOLDT 


stand of; Rheinmetal-Borsig A.G., of Berlin Tegel. 
Among the smaller high-speed engines, an example of 
unusual interest was a 6 B.H.P. twin-cylinder two- 
stroke outboard motor boat engine, which is designed 
for a running speed of 2500 to 2800 r.pm. The 
engine, which operates on the two-stroke principle, 
only weighs 29 kilos., or a little over 60 Ib. It was 
shown by the Horst Steudel Motorenfabrik of Kamenz, 
Saxony. 

In the upper part of Hall 20 there was also exhibited 
a fine range of industrial furnaces for annealing and 
hardening furnaces of the universal and bench 
patterns. The exhibit included examples of electric 
melting furnaces, and special interest attached to the 
furnaces which have been designed for the melting 





and the heat treatment of the new aluminium and 
magnesium alloys. In some of these furnaces an 
SO, atmosphere is employed and special arrange- 
ments have been adopted to control temperature 
differences to within 1 deg. Cent. By the use of 
special devices for the raising and removing of furnace 
covers the time for quenching the work in the water 
tank has been reduced to not more than six to seven 
seconds. 

In the adjoining Hall 21A the firm of Friedr. 
Blasberg, of Solingen-Merscheid, staged an interesting 
exhibit designed to illustrate the increasing field in 
Germany for the “‘ FBM ” chrome hardening process. 
This process, we found, is being widely employed in 
the oil and gas engine industries, also the machine tool 
industry. The firm showed a typical chrome plating 
plant and some examples of the experience gained in 
the application of this process to the hardening of 
gauges and press tools, crankshafts and liners, and 
gears and tools. Unlike some other methods, no licence 
is required for the use of the ‘““FBM”’ process, and 
the firm is prepared to design and supply plant for 
special purposes. This year the new Hall 20 was 
entirely devoted to new materials and the exhibits 
shown were generally on the lines of those arranged 
for the Dusseldorf “‘ Nation at Work,” Exhibition 
described in our issues of October 15th and October 
22nd, 1937. 

The Leipzig Fair of 1938 may be regarded as 
the largest and most successful fair yet held. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





FUEL SUPPLIES IN WAR. 

Str,—In your issue of April 15th you devote so much of 
your valuable space to my paper on “ The Alternative 
Firing of Warships” that I hesitate to ask for further 
space. But in your leading article, ‘‘ Fuel Supplies in 
War,” the proposal of myself and of many more important 
men, to give an alternative to oil, in the event of a shortage 
of oil supplies, is inadvertently misrepresented. 

We advocate that all battleships and cruisers should 
have space for the accommodation of coal, and a component 
of boiler power capable of employing coal should oil not 
be available. If, as you suggest, events prove that the 
Admiralty has been “ justified in counting on a suffi- 
ciency of fuel oil for its own needs in all circumstances,” 
there will be no need to use the coal-firing component or, 
indeed, to ship any coal. Should, however, the Admiralty 
have miscalculated, as it did in the late war on the value 
of convoy, the British Navy will be able to steam at 
reduced speed, which is better than not being able to 
steam at all. Indeed, if convoy is one of the vital duties 
of the Navy, as is now admitted, British men-of-war will 
continually have to steam at less than 12 knots and take 
their chance of occasionally being hit by a torpedo just 
as every cargo steamer has to do. The truth is, as every 
naval officer of experience knows, that high speed is the 
exception and not the rule, and that, with submarines 
cruising thousands of miles from their bases, the “ war 
zone ”’ is almost unlimited. 

May I also say that for ten years I have foreseen the 
danger of the present oil position, to which you so forcibly 
draw attention in your leading article, and it is for this 
reason that I have criticised the oil policy of the merchant 
marine as consistently as I have that of the Navy. And 
not only that of the merchant marine, but the policy of 
successive Governments, which have encouraged the con- 
struction of oil-using liners and cargo ships by subsidies. 

As with the Navy and merchant ships, so with land 
transport, for which I have, in season and out of season, 
urged the desirability of substituting gas for petrol and 
Diesel oil, a development happily on the brink of taking 
place. 

It was upon coal that British sea and industrial 
supremacy was reared, and it is only upon coal that our 
sea security and our national prosperity can be restored. 
Coal and its derivatives are still the most economic fuels, 
and British engineering genius can be relied upon to restore 
our greatest material resource to its former pre-eminence 
now the necessity is admitted. 

BERNARD ACWORTH. 

40, Bedford-street, Strand, W.C.2, 

April 22nd, 1938. 








American Engineering News. 


New American Copper Mine. 


Production and treatment of ore at the new 
Holden copper mine on the Pacific slope of the United 
States is to begin soon. The main haulage level, or 
1500ft. level, has reached the ore body, which is of great 
extent, and a drift has been driven along the footwall. 
The principal copper mineral is chalcopyrite, with 
pyrrhotite, galena, and sphalerite. There is also some 
gold. The working plans-are based on the fact that a 
large daily tonnage can be mined cheaply by a combination 
shrmkage and bulldozing chamber method at the main 
haulage level. The bulldozing chambers undercut sections 
of the ore body, which are developed by blasting, the ore 
being drawn off through the chambers, which are about 
40ft. apart and 20ft. from the footwall. Drifts and cross 
cuts are 6ft. by,7ft. in section. The ground is solid, with 





little need for timbering, and natural ventilation is 
sufficient. Men and materials are handled by a two- 
compartment shaft with electric hoist. Ore is hauled 
out by cars and electric locomotives. The mill building, 
with plant designed for 1000 tons of ore daily, is of steel 
construction. Mine-run ore will be crushed in three stages 
by jaw and cone crushers, and ball mills with classifiers. 
Material from these machines will flow by gravity to two 
thickeners, 22ft. by 8ft., for conditioning before entering 
the flotation department, which has a 60ft, rougher cell, 
a 40ft. primary cleaner cell, and a 20ft. reclaimer cell. 
Tailing from the rougher cell will go to waste, while 
concentrates from this cell and the primary cleaner will 
go to the reclaimer. Middlings from the rougher and 
primary cleaner will go to a 50ft. by 10ft. thickener and 
then be pumped to a ball mill and classifier. Concentrates 
from the recleaner will be treated by a thickener, three-leaf 
disc filter, and drier. The dried concentrate will be 
shipped to a smelter in 5-ton containers on railway cars. 
Tailings will be stored a short distance below the mill. 
Oil-electrie plants have furnished power, but a new 
transmission line will deliver current at 110,000 volts, 
which will be stepped down to 2300 volts at the mill. 


Rimmed Steel Study. 


An investigation to determine the distribution 
of carbon manganese, sulphur, and other elements 
in rimmed steel ingots conducted in the United 
States at the Inland Steel Works, shows the following 
general conditions :—The skin or surface of the ingot has 
no blow-holes, on account of rapid cooling by the wall 
of the ingot mould. The rim zone, next to the skin, 
solidifies while the top of the ingot is open and the rolling 
or rimming action is in practice. Its composition is 
purer than the outside skin or the interior core, and it 
contains blow-holes in the lower part. The core of metal 
that solidifies after the rimming action has stopped 
contains scattered blow-holes, while gases that are trapped 
as this action stops form a row of secondary blow-holes 
between the rim zone and the core. The ingots were 67in. 
high and 24in. by 43m. in section; their average ladle 
analysis was: Carbon, 0-09 per cent.; manganese, 0-40 ; 
phosphorus, 0-009 ; sulphur, 0:025. Near the top carbon 
decreases uniformly from the surface to the secondary 
blow-holes, and then increases rapidly. Maximum carbon, 
0-19 per cent., occurs at half height and in the centre, 
but decreases through the rim. At 10 per cent. of the 
height the carbon is uniformly about 0-05 across the 
section of the ingot. Manganese is distributed much more 
uniformly, but decreases through the rim zone and then 
mereases towards the centre. Sulphur is approximately 
uniform at 0-02 in the rim zone and then increases ; 
its highest peak is 0-1 per cent. in the centre and near 
the top of the ingot. Phosphorus content was too low 
to permit of obtaiming consistent readings. Tin ranged 
from 0-001 to 0-066 per cent. in the rim zone, and from 
0-001 to 0-081 in the core. Copper ranged from 0-04 to 
0-18 in the rim zone, and 0-04 to 0-24 in the core. Tall 
ingots give a higher extreme concentration than shorter 
ingots. Capping the ingot early reduces the width of the 
rim zone, but does not affect the distribution of metalloids 
in the rim and core. Late capping increases the width 
of the rim zone and raises the analysis in the core, but does 
not affect the distribution in the core. 


Heat Treatment of Steel. 


Heat treatment developments in the United 
States during 1937 included no important new processes, 
but did include important improvements in existing prac- 
tice. Additional uses were found for induction hardening 
and induction heating. Electrically heated salt baths 
were employed more widely for both carburising and 
annealing, while gas carburising was advanced and grain 
size was specified more rigidly for carburising steels. 
Heat is liberated directly from electrodes in the salt bath. 
Flame hardening increased, especially for treating localised 
areas. And in both annealing and hardening there was 
wider use of controlled atmospheres to provide steel free 
from scale. Alloy steels have largely taken the place of 
carbon steels for some requirements, but carbon steels of 
higher physical properties are now being produced, owing 
to improvements in control of slag and metal in the open- 
hearth furnace. Such steels may be used in place of alloy 
steels. One important line of development is in the con- 
trol of hardenability of steel. An electric induction 
furnace for heat treatment in the hardening of tool steels 
has been introduced. In furnace design considerable 
attention has been given to atmosphere control, although 
development of proper gas atmospheres for annealing and 
hardening is slow, on account of the complication of variables 
and great variety of materials to be treated. There has 
been some revival of the older process of flame hardening, 
particularly for large gears, since it offers the combination 
of a hard wearing surface and a ductile shock-resistant 
core. There has been a wide extension of the use of 
radiant tubes for heating, as in annealing furnaces of both 
the batch and continuous types. In the annealing of 
malleable iron, the cycle has been reduced from five or ten 
days to from sixteen to forty-two hours. With electric 
furnaces having a protective gas atmosphere the castings 
are free of scale, thus reducing the cleaning operations. 
In applications of electric heating, the characteristic is 
a wide extension of existing processes rather than the 
development of new processes or equipment, although an 
exception is the field of induction heating. 








InstTiITUTION OF MINING AND METALLURGY : AWARDS.— 
The Gold Metal of the Institution of Mining and Metal- 
lurgy has been awarded to Emeritus Professor S. J. 
Truscott, in recognition of his services in the advancement 
of the science and practice of mining and metallurgy, with 
special reference to his services in technological education. 
The Consolidated Gold Fields of South Africa, Ltd., Gold 
Medal has been awarded to Professor H. V. A. Briscoe, in 
recognition of his researches on the sampling and properties 
of industrial dusts. The Consolidated Gold Fields of 
South Africa, Ltd., Premium of forty guineas has been 
awarded conjointly to Dr. Janet W. Matthews, Mr. P. F, 
Holt, and Miss Phyllis M. Sanderson, in recognition of 
their work in association with Professor H. V. A. Briscoe. 
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Rail and Road. 





Raitway ACCIDENTS IN AmMERICA.—The Association of 
American Railroads reports that only three passengers 
lost their lives in train accidents in the United States during 
1937. Fifteen passengers lost their lives in minor accidents 
during the year and 536 were injured, 


RESIGNALLING aT HorsHam.—The Southern Railway 
Company introduced colour light signalling at Horsham 
on Sunday, April 24th. A new gta with ninety 
levers and an illuminated track diagram replaces the 
Horsham Junction and Horsham West boxes. 


LreEeps Goops Drepot.—The London and North-Eastern 
Railway Company has decided to replace the whole of the 
mechanical equipment at its Wellington-street Goods 
Depot by electrically operated appliances. The existing 
hydraulically operated equipment will be replaced by 
eleven electric capstans, five warehouse hoists, one 24-ton 
fixed jib crane, and one 6-ton mobile petrol electric crane. 


Roap Liegutine BY ReFrtectors.—A 70-miles length 
of road between Detroit and Lansing, in the United States, 
has recently been equipped with a system of reflectors for 
lighting at night, The reflectors are made of a new sub- 
stance called lucite, which has the appearance of crystal 
and is a powerful reflector of light. Three reflectors, each 
about 1gin. in diameter, are mounted on steel posts at 
intervals of 100ft. along the road. In addition to reflecting 
a motor car’s headlights for a distance of one mile ahead, 
the reflectors are said to be valuable guides in foggy 
weather. 

Raitway ELECTRIFICATION IN BELGIUM.—A com- 
mission appointed by the Belgian Government to investi- 
gate railway electrification has approved part of the 
proposed programme, which provided for the electrifica- 
tion of the main line railways in three stages. The first 
stage covered the Brussels-Charleroi line and suburban 
services, a total of some 185 kiloms, of track; the second 
the conversion of the Braine le Comte-Mons-Alost-Ghent 
and Liége-Louvain lines, about 125 kiloms. of track ; and 
the third stage the Ottignies-Namur and Brussels-Ostend 
lines. The commission has approved the electrification of 
the lines between Brussels and Charleroi at a cost of about 
109 million francs. 


Power REQUIRED TO STarT TRarns.—At a meeting of 
railway men in the United States, Mr. C. A. Taylor said 
that it was found that a 400-ton 4-8—4 locomotive, hauling 
10,000 tons on the angle of repose, requires 465 seconds, 
expends 320 H.P. hours of work, and travels 11,100ft. to 
accelerate to 30m.p.h. The 4-8-4 locomotive accelerating 
4000 tons in 45-ton cars, plus 400 tons weight of loco- 
motive, from zero to 30 m.p.h. on level tangent track, 
requires 245 H.P. hours of work delivered at the axle. 
A 2-10-4 locomotive accelerating 4000 tons in 45-ton cars, 
plus 450 tons weight of locomotive, from zero to 30 m.p.h. 
on level tangent track, requires 205 H.P. hours of work 
delivered at the axle. This saving is due to the differ- 
ences in the two types of locomotives. The 2-10-£ loco- 
motive has a considerably better driving axle tractive 
effort than the 4-8-4 locomotive. These figures are calcu- 
lated on a 4000-ton load being accelerated in 45-ton cars ; 
if accelerated in 80-ton cars the resistance to traction is 
considerably reduced, and the 2~10—4 locomotive requires 
only 180 H.P. hours of work delivered at the axle. 


ELEPHANT AND CasTLE Station REcONsSTRUCTION.— 
The London Passenger Transport Board is about to begin 
extension work on the platforms of the Bakerloo Elephant 
and Castle Station. The station platforms are to be 
lengthened from 280ft. to 377ft. to accommodate the seven- 
car trains of new type stock that will be run when the 
Bakerloo tube train services are extended to Stanmore 
next year. Two sidings, which now follow the line of the 
New Kent-road, will be abandoned because the lengthened 
platform will cut partly across them. New sidings, 
515ft. long, will be built under the Walworth-road. The 
soil at Elephant and Castle consists of a layer of wet 
ballast, then a stratum of clay, and then a stratum of 
5ft. of Thanet sand. This sand, which is very fine and 
shifting, is impregnated with water, and it will be necessary 
to do the bulk of the work under 20 Ib. to 25 lb. of com- 
pressed air. The platforms will be lengthened at both 
ends. The City loop of the Northern Tube line passes 
over the new tunnels and the new tunnelling will be only 
6in. below the tubes of the Northern line. The contract, 
which has to be completed within twenty-one months, is 
valued at between £140,000 and £150,000. The consulting 
engineer is Sir Harley Dalrymple-Hay and the contractors 
are Balfour, Beatty and Co., Ltd. 


New Evectric Sienars at Huy Station.—The whole 
of the signalling system at Hull Paragon Station was 
changed over from the semaphore type to the modern 
electric searchlight type on Sunday, April 24th. The 
installation of these new signals with electrical control of 
all points and cross-overs marks another stage in the 
electrification of signalling on the London and North- 
Eastern Railway. The electrification scheme has been in 
progress for some months and has cost £33,000 to install. 
The whole of the Hull Paragon Station with its fourteen 
platforms, together with the approaching lines, are now 
under the control of one signal-box. The new signal-box 
is of modern design and by means of small thumb switches 
on a control panel 10ft. long, which is arranged in the 
signal-box, ninety-nine separate pairs of points, thirty- 
two colour light signals, fifty-six shunting signals, and 
eighteen route indicators are operated. Loud-speaker 
telephones have been installed to facilitate communica- 
tions between Hull Paragon passenger station and the 
new signal-box. In the interest of simplification and to 
help engine drivers the number of new searchlight signals 
has been reduced to a minimum by provision of the elec- 
trically lit route indicators and the signals have been 
placed as nearly as possible in the direct line of sight of 
the train men by means of gantries and overhanging 
brackets situated directly over the lines to which the 
signals refer. In addition to this scheme, similar work is 
in hand at York, Edinburgh, Doncaster, on the 15 miles of 
main line between Northallerton and Darlington, the 
Southend branch and other parts of the company’s 
system. 





Miscellanea. 





HyYDRO-ELEcTRIC SCHEME IN CEYLON.—According to a 
note in the Electrical Review, an engineer from this country 
is examining the £1,800,000 hydro-electric scheme which 
was sanctioned in Ceylon three years ago. When the 
examination is completed, the Government is to call for 
tenders. 

AmeRICAN IRon and SteEL Exports.—During 1937 
the exports of ircn and steel products from the United 
States reached.the record gross tonnage of 3,471,990, 
valued at over 222,600,000 dollars. Iron and steel imports 
during the year.totalled 451,520 tons, valued at just under 
24,500,000 dollars. 

Om in New ZEALanp.—It is announced that oil boring 
on a large scale is to be begun in New Zealand. According 
to the Minister of Mines, a number of applications for pro- 
specting rights have been received, poe are receiving con- 
sideration. The New Zealand Petroleum Company is to 
receive four prospecting licences covering 10 acres in the 
Gisborne district. 

Tue Oxvp CentraLians.—The thirty-fifth annual dinner 
of the Old Centralians celebrates the granting of the first 
diploma of the College fifty years ago. It will be held by 
permission of the Court and Livery of the Worshipful 
baevage Clothworkers in the hall in Mincing-lane on 
Friday, May 6th. Applications for tickets should be made 
a = H. J. Clement, Imperial Chemical House, Millbank, 

/wd. 

A Scottish SHark Om Facrory,—The Argyleshire 
Public Health Committee has unanimously decided to 
recommend that permission should be given for the erection 
of a shark oil factory at Carradale. It is intended that an 
experimental factory should first be built for the extraction 
of oil fromshark livers and if this plant is successful, 
extend it for the turning of the flesh and tanning of the 
skins. Herring fishing boats will be converted for the 
purpose of harpooning the sharks. 


FLASHOVERS ON CrrcuIT BREAKER BusHines.—An 
article in the Electrical World describes a method adopted 
to prevent flashovers between the bushings of outdoor 
oil circuit breakers. It was found that the flashovers 
were in a large measure caused by damp dust accumulating 
on the bushings, and a special porcelain umbrella-shaped 
protector was placed over them to prevent the accumula- 
tion of deposits. Since the installation of these protecting 
covers the bushings only require one-fourth of the atten- 
tion they previously needed, 


A Detector ror Lost Mive Toors.—In order to find 
lost ‘‘ Cardex ’’ shells a mining company in South Africa 
uses an electrical detector similar in construction to.a 
portable wireless set. In searching for lost shells the 
operator wears a pair of earphones and carries an aerial 
comprising twenty-six turns of wire wound on the rim of a 
wooden bicycle wheel. When the aerial approaches a 
metal object the normal buzzing in the earphones fades 
out. _In addition to locating lost. shells,.a number of 
mining tools have also been found by using the instrument. 


“* RECREATION In InDustRY.”—The Industrial Welfare 
Society has prepared a booklet, entitled ‘‘ Recreation in 
Industry,” for the use of its member firms who wish to 
promote indoor and outdoor recreation clubs for their 
employees. The subject-matter of the booklet applies, 
however, equally to all those who are attempting to 
organise leisure pursuits in clubs, evening institutes, com- 
munity centres, or other bodies in urban or rural areas. 
Copies of the book may be had on application to Industrial 
Welfare Society, ine.,' 14, Hobart-place, Westminster, 
8.W.1, price Is. 2d. a copy. . 

Liquip Furts From Pircu.—An extract in the Chemical 
Trade Journal and Chemical Engineer states that there has 
recently started up in the Ruhr district «a large new 
synthetic fuel factory, operated by the Ruhrél G.m.b.H., 
which is making petrol, Diesel oil, and fuel oils. The 
raw material is Ruhr coal, which is first solvent extracted 
by the Pott-Broche process, the extract obtained being 
subsequently hydrogenated by the high-pressure OSS 
of the I. G. Farbenindustrie. An important point is that 
the hydrogenation process is also applicable to hard and 
soft pitch, pitch distillates, and the like. 


‘““ STANNISING.”’—A new process for coating brass, 
copper, iron, zine, and other metals with tin is applicable 
to fabricated articles of complicated shapes. The method 
consists‘in suspending the articles for a few minutes in 
an atmosphere of hydrogen and the vapour of stannous 
chloride. The articles are washed clean of grease with 
soap and water or a solvent, and suspended at 500-600 deg. 
Cent. for a few minutes. In contact with the metal 
surface the hydrogen reduces the stannous chloride to 
tin which then alloys with the article. The thickness and 
the composition of the alloy formed depend upon regula- 
tion of the temperature and time of exposure to the 
‘Stannising ’ vapour and upon its proper circulation. 
The field for staniiising is probably in coating articles 
with tin alloy rather than pure tin. The details of the 
method and a discussion of its mechanism are fully 
described in a technical publication of the International 
Tin’ Research and Development Council. 


Exectriciry Iv SwEpEN.—In the course of a recent 
paper on “ Electricity: in ‘Sweden To-day,” Mr. F. B. 
Greatrex said that 99 per cent. of the country’s electrical 
energy was generated ‘at hydro-electric’ stations, which 
used 50 per cent. of the available minimum water supply: 
The newest plant,.at Vargon, had two main generating 


sets, weighing over 400 tons each and delivering 20;000 kW. 


They were low-speed machines working under a head of 
only 14ft. The, three stations on the Géta River were 
associated as one complete unit, operated at Tréllhattan, 
which had a head of 1Q0ft. for an output of 130,000 kW. 
One of the largest generating stations in Sweden was that 
of the Stockholm Municipality, though used only to carry 
peak loads and as a stand-by ; there was also an emergency 
supply from a very large battery (24,000 kW for 20 min.). 
This precautionary provision was necessary because of 
damage possible during winter to long-distance trans- 
mission lines from the hydro-electric plants. Two of the 
intended six generators for a new plant at Krangede had 
already been installed. 


‘machine, which would have a cruising s 





Air and Water. 


Scapa Frow SatvacGE Worx.—The 25,000-con German 
battleship “‘ Grosser Kurfurst,” which was scuttled at 
Scapa Flow in 1919, has been refloated by Metal Indus 
tries, Ltd. 

Wear Dock Extensions.—The River Wear Com- 
missioners have decided to lease No. 1 graving dock to 
T. W. Greenwell and Co., Ltd., who have agreed to enlarge 
the dock to accommodate vessels up to 550ft. long. 


Cana TRANSPORT.—The Minister of Transport recently 
made a tour of inspection of the Grand Union Canal 
between Watford and Leighton Buzzard. The Minister 
said that this was to be the first of a series of such inspec- 
tions of the canals in this country, and he wished to 
explore the possibilities of the canals to decide if further 
development work would be justified. 


Laip-uP TonnacE.—The returns of the Chamber of 
Shipping show that the idle tonnage in British ports at 
the beginning of this month showed an increase of 248,980 
net tons, as compared: with April Ist last year. This 
tonnage consists of 190 ships, aggregating 339,325 net 
tons, and these figures include fifty-one foreign vessels of 
106,523 net tons. British ships laid up in foreign ports 
comprise thirteen vessels of 14,950 net tons. 


New Macnines ror Bririsu Ainways.—It is announced 
that British Airways, Ltd., have placed an order for four 
Lockheed fourteen-seater air liners. With a top speed of 
255 miles an hour the rew machines have a cruising speed 
of 239 miles an hour at 14,000ft. The four liners will cost 
£70,000 and at first will be used experimentally and later 
in regular service along the route to West Africa, which is 
being developed in readiness for a mail service between 
London and South America. 


Surprine Losses in Marcu.—The casualty returns of 
the Liverpool Underwriters’ Association for March show 
that during the month sixteen ships were totally lost and 
597 partially lost. Of the ships posted as total losses 
during the month, one of 959 tons was British, three of 
3102 tons American, one of 3859 tons French, four of 
9356 tons German, one of 2370 tons Dutch, one of 7025 tons 
Italian, one of 985 tons Japanese, one of 1003'tons Spanish, 
one of 603 tons Swedish, and two of other countries of 
1128 tons. » .% 

Tae “ Nizow Amsterpam.”—The Holland America 
Line’s new 36,287 gross ton liner “* Nieuw Amsterdam ” 
has recently carried out her trial trip from Rotterdam. 
She will in her maiden voyage to New York on May 
10th next. Built by the Rotterdam Dry Dock Company, 
the “‘ Nieuw Amsterdam ”’ has an overall length of 758ft. 
a breadth of 88ft., and accommodates 1230 passengers 
with a crew of 650. Propelled by geared turbines develop- 
ing about 34.000 8.H.P., the ship will have a service speed 
of over 20 knots. ; : 

A Lancer Towne Jos.—This summer an unusual ocean 
towing job will be started by the United States naval 
auxiliary cargo ship “Sirius.” This ship, says Ship- 
building and Shipping Recard, will tow the Navy’s crane 
ship No. 1 from Puget Sound Navy Yard, near Seattle, 
to the East Coast for service in the navy yards at New 
York and Philadelphia. The crane ship, which has no 
motive power, was biilt forty years ago as the battleship 
eae -* .” It is 368ft. long, 72ft. in beam, displaces 
over 11,000 tons, and has a lifting capacity of 250 tons. 


RatmaLtana AERODROME, CoLomBo.—A note in Flight 
says that it appears,that Ratmalana aerodrome, Colombo, 
is not only to be enlarged, but also that the adjoining land 
is to be duly dealt with in order to provide a flying boat 
basin. The Colombo-Kalutara canal now runs along the 
east side of the aerodrome, and low-lying ground adjoins 
it. Ultimately, this ground is to be acquired and excavated. 
The present aerodrome runways are to be extended and 
280 acres of land north of the aerodrome are to be taken 
in. When this is ready the hangar now situated on the 
northern boundary will be moved. 

Sea Transport By ContTarners.—Under the auspices 
of the International Chamber of Commerce the Inter- 
national Container Bureau has been considering the use 
of the container system for the carriage of goods in ocean 
transport. Ata three days’ meeting of the representatives 
of interested companies it was pointed out by the leading 
shipping companies that the use of containers would have 
to be limited to short-distance traffic. The companies 
pointed out that in view of the space required when 
returning empty containers a collapsible form would be 
preferable in order to save hull space. It was also stated 
that a more solid type of container would be required for 
marine use, as it would be necessary to stow them in tiers 
in cargo holds. 

Proposep New TransaTLantio Arm Liner.—Some 
particulars of a proposed new air liner, capable of carrying 
eighteen passengers non-stop between this country and 
New_York, are given in a recent issue of The’ Times. The 
ed of 273 miles 
an hour, has been designed by Mr. F. G. Miles. It is in the 
form of a monoplane, with a very thick wing in which the 
four engines are carried and containing the main propor- 
tions of the fuselage. The four engines would have & 
rated take-off power of 1000 H.P. and give the machine a 
top speed of 301 miles an hour. Mr. Miles has asked the 
Air Ministry to finance a development plan for the con- 
struction of the machines, which would cost about 
£250,000. 

Arr TRANSPORT IN SCOTLAND.—It has been announced 
that the recently formed company, Scottish Airways, 
Ltd., will operate the air services in Scotland hitherto 
conducted by Northern and Scottish Airways, Ltd., and 
Highland Airways, Ltd. An affiliated company called 
Western Isles Airways, Ltd., has also* been formed to 
take over the services operated by Northern and Scottish 
Airways, Lid., from Glasgow to “the “Western Isles of 
Scotland and the Hebrides. The companies concerned in 
this unification of ownership are British Airways, Ltd., 
David MacBrayne, Ltd., and the London, Midland and 
Scottish Railway Company, and the inclusion of the sea 
and rail interests will facilitate the correlation of steam- 
ship, railway, road, and air services. 
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AIRCRAFT FROM AMERICA. 


THE proposal, now being officially studied, that 
this country should supplement its military aero- 
nautical output by enlisting the assistance of 
Canadian and United States factories, has, during 
the past fortnight or so, excited much discussion in 
parliamentary circles and in the popular Press. At 
first, the proposal was hailed with satisfaction, the 
only initial criticism being directed towards the 
Government’s alleged tardiness in adopting and 
taking action upon it. Latterly, however, publicly 
expressed sentiment on the subject has been 
dominated by a feeling of disquiet, not so much in 
connection with the proposal itself, as in connec- 
tion with its implications. With that facility of 
argument which distinguishes the popular discus- 
sion of most subjects combining political and tech- 
nical considerations, it has been asserted with 
much vigour that in the proposal there resides an 
admission that our home resources as at present 
organised under the Air Ministry are insufficient 
to meet the urgent needs of our aerial rearmament 
programme. Serious charges have been levelled 
against the Ministry and also against the manu- 
facturing firms entrusted with the provision of 
aeronautical equipment. Lack of organisation, 
delay in placing contracts and perversity in the 
statement of requirements are included among 
the Air Ministry’s alleged faults and deficiencies, 
Among the makers of aircraft, engines, and acces- 
sories, it is asserted, jealousy and lack of co-opera- 
tion prevail, adherence to processes of manufac- 





ture which are unnecessarily costly and slow is 
rife, and there is a general refusal to adopt methods 
of mass production. Needless to say, much of the 
criticism is ill-informed, and, on the technical side 
at least, little short of foolish ; for the most part, 
it is certainly entirely unhelpful and much to be 
regretted from the point of view of the international 
political situation. It is, however, our business 
as an engineering journal to confine ourselves to 
the technical aspects of the subject. Here, we 
believe, without claiming to be in the confidence 
of the Air Ministry, we may be able to render a 
service by calling attention to some facts which in 
the heat of public discussion have been over- 
looked. 

The key to the situation, as we see it, is, as it 
has been from the start, not the provision of a 
specific number of aircraft and engines of specified 
types by a specified date, but the provision of 
means and equipment whereby on the outbreak of 
war this country would find itself possessed of an 
air force equal numerically and in the quality of its 
material to that of any possible enemy, and, even 
more important, possessed of the production 
resources required not only to maintain, but rapidly 
to augment its initial strength in the air. That, we 
take it for granted, is the long-range aim of the Air 
Ministry’s present policy. Interwoven with it is 
a short-range policy, the provision of the aerial 
equipment required for the immediate programme 
of peace-time expansion. The two policies have 
perforce been welded together, although, both 
administratively and executively, they are widely 
different in important respects. The smaller, or 
short-range, policy calls for the supply by a definite 
date of a determinable number of Bristol “ Mer- 
cury ’’ engines, ‘‘ Blenheim ” bombers, and other 
engines and machines of existing design. The larger 
policy requires for its execution the preparation of 
means for producing at some problematical date 
in the future a very large but wholly indefinite 
number of the latest and best designs of engines 
and aircraft which will then be available. It is 
even now scarcely too soon to suggest that if war 
came upon us immediately, the engines and air- 
craft which would be demanded would not be those 
on which the shadow factories are at present con- 
centrating. Equally, it may be said, they would 
not be the Bellanca bombers, the Boeing fighters, 
and the other machines which we may decide 
to obtain from the United States. It is conceivable 
that in welding the two policies together, the Air 
Ministry has found it necessary to allow the 
smaller one to suffer for the ultimate benefit of the 
larger,more important, and in some ways more 
urgent, policy. No one capable of realising the 
difficulties of the situation will blame the Ministry 
for following such a course. Those who are now 
active in criticising the alleged failure or tardiness 
in meeting the requirements of the present expan- 
sion programme would, it is very certain, be the 
first to raise their voices if, on the outbreak of 
war, the country found its air force equipped with 
obsolete machines and no provision made for the 
production rapidly and in large numbers of the 
latest and best designs. 

If this suggested key to the situation is kept 
constantly in view, it will be found to explain 
a number of facts and events which have been 
made much of in recent days. It has, for instance, 
been stated that the Confederation of Shipbuilding 
and Engineering Unions has collected the names 
of forty firms which are anxious to receive aircraft 
orders, but cannot get them. It must be known 
to the Confederation that the country’s manu- 
facturing resources have been divided by the 
Government for allocation to the three fighting 
services in the event of war. It would no doubt 
assist the realisation of the immediate expansion 
programme if orders were placed with each of the 
forty firms. But to do so would be gravely to 
prejudice the ultimate long-range policy if these 
firms are, as they very probably may be, ear- 
marked for the supply of material to the Navy or 
the Army, and therefore debarred from contribut- 
ing to the country’s war-time requirements. The 
short-range policy provides an excellent practice 
ground for those firms allocated to the Air Ministry. 
It would be a waste of time, money, and oppor- 
tunity to enlist the services of firms which would 
not be able to help the Ministry in war-time. 
Again, consider the oft-repeated allegation that 
mass production methods are not employed by the 
British aeronautical industry either, as some say, 
because of the stubbornness of the manufac- 
turers, or, as others contend, because the Air 
Min‘stry’s policy of placing orders for small 
numbers prevents the industry from developing 
methods of mass production. The allegation is, 





in the first place, untrue. The shadow factories 
provide a very remarkable example of co-operative 
mass production of aero-engines. In the shops of 
airframe builders, there is a fair amount of mass 
production, notably as regards the manufacture 
of Handley Page bombers and Vickers “ geodetic ”’ 
aircraft. It may be true that there is room for a 
considerable extension of mass production, in the 
airframe section especially, but it is certain that 
if it were adopted on the scale which some critics 
seem to desire it would jeopardise the continued 
fluidity of design which is a vital feature of the 
long-range policy. Rather than blame either the 
Air Ministry or the manufacturers for the fact that 
mass production is less fully resorted to in the 
aeronautical industry than it might be, we feel 
inclined to ask whether the existing extent to 
which it has been introduced is not tying our output 
down to a narrower basis than is desirable. 


Railway Wheels. 


THE use of coned tyres on railway vehicles is so 
old that it had come to be accepted as sound prac- 
tice without question. As early as 1827 the 
Stephensons were coning their wheels at a slope of 
one in twenty-five, and at the present day the 
standard is one in twenty. There is no rational 
argument for one angle or the other. Probably 
the slope was settled by the foundryman in early 
days when tyres were cast. He wanted sufficient 
draught on his pattern and one in twenty-five was 
as good a ratio as another. In later years the 
Master Car Builders’ Association grew uneasy 
about the effect of coning, and reduced the angle 
to one in thirty-eight, the least draught that 
would allow withdrawal from the mould. Probably 
early railway men did not reason about the value of 
coning and at low speeds it did not matter appre- 
ciably, even on fairly sharp radii. But it must 
always have been recognised that if two wheels 
were keyed to one axle, one would want to go 
faster than the other on the rails of a curve, 
and that differential slipping would occur. The 
error could be corrected in some measure by 
coning the tyres, since the engine was thrust 
towards the outer rail, thus bringing the larger 
diameter of the tyre on that side to a bearing on 
that rail, whilst the smaller part of the other tyre 
touched the other rail. At best this was only a 
rough compromise. The same coning could not 
be right for all radii at all speeds, and when the 
practice of scientific super-elevation became 
common, the value of coning in the reduction of 
slipping was reduced still further, for below certain 
speeds the vehicles do not move towards the outer 
rail. But the practice of coning still remained, 
for whilst it did little to reduce slip, it was held 
to be useful, on leading and trailing wheels at least, 
for its centring property. It was presumed to 
tend always to keep the wheels equally placed— 
more or less—between the rails on the straight. 

But for a good many years coning has been under 
suspicion. Whilst it is quite true that it might do 
what it was intended to do, there was at the same 
time little doubt that it caused oscillation and 
swinging of locomotives. Furthermore, if one 
could imagine a perfectly hard coned tyre on a 
perfectly hard rail, there would only be point 
contact. On the other hand, a cylindrical tread 
on a flat rail would give line contact and increased 
resistance to wear. This course of reasoning led 
American engineers to dispense for a time almost 
entirely with coning; they made their tyres 
nearly or quite cylindrical. But the result was 
disappointing. The number of broken wheel 
flanges increased, and the tendency to produce 
sharp flanges was augmented. Hence about 1910, 
after twenty years of experience, the Master Car 
Builders’ Association recommended the readoption 
of the one in twenty coning. Now the problem is 
once again on the fapis, as explained by S.r Harold 
Hartley in a paper which he read before the Insti- 
tute of Transport recently, and which is reported 
on another page of this number. The question 
has been subjected to scientific research at Cam- 
bridge by Professor C. E. Inglis and Dr. R. D. 
Davies, who are to present a report on the matter 
to the Institution of Civil Engineers. These two 
workers have reached the conclusion that, theore- 
tically, cylindrical tyres should give’ complete 
immunity from lateral oscillations and “ bogie- 
hunting.”” But when the L.M.S. tried cylindrical 
tyres on the “Coronation Scot” it secured 
excellent results indeed, as far as running was 
concerned, but found, just as the American 
experience indicated, excessive flange wear. Yet 
the experience was worth while, for the interesting 
fact was discovered that very slight coning, no 
more than one in one hundred, greatly improves 
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the running, without adding to flange wear. 

It seems incredible that so small an amount 
should have any effect whatever. On curves of 
small radii, a little widening of the gauge is allowed. 
The maximum in this country is nominally yin. 
for curves of less than 8 chains, but for curves of 
over 10 chains radius the gauge is normal. With 
new tyres the total play of wheels between the rails 
is approximately lin, Hence, on the ‘‘ Coronation 
Scot ” the greatest difference between the effective 
diameters of the tyres is only one-fiftieth of an 
inch. That is insufficient to provide the desired 
difference in diameter for the inner and outer 
rail, even if point contact is assumed. But point 
contact is impossible in practice. Both rail and 
tyre are slightly deformable, and both wear to a 
measure of conformity. Moreover, the rail table, 
usually struck to a radius of 12in. when new, is 
pressed and worn almost to flatness before renewal. 
The combined effect of the changes of contour must 





be to convert the theoretical point contact into 
short line contact. In that condition the coning 
is in the wrong direction on the outside wheel, 
and more wear should result. Both tyres 
should be tapered in the same direction radial 
to the centre of the, curve, like the live rollers 
on a circular track. Against these obvious 
considerations we have to put the fact that 
in practice, extending now over many thousands 
of miles, the L.M.S, has found that extremely small 
coning—one in one hundred—is appreciably better 
either than no coning at all or than the normal 
coning of one in twenty. All who follow railway 
practice will therefore await with interest the 
presentation of the ‘‘ Civils’ paper by Professor 
Inglis and Dr. R. D. Davies. No doubt on that 
occasion Mr. Stanier will place before the meeting 
the actual contours of wheels before they require 
re-turning, and we hope also of the rails on a few 
typical heavily worked curves. 
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The Science of Petroleum. London: Oxford Uni- 
versity Press. 1938. Four volumes. xxvi+3192 pp. 
£15 lis. 

WITHIN the present century petroleum, i.e., rock oil, 
has wrought, in the hands of chemists and engineers, 
a world-wide revolution, perhaps even more moment- 
ous for mankind than that wrought by coal in the 
nineteenth century. Although a century has passed 
since the production of shale oil originated the 
world’s petroleum industry, it was not until the dis- 
covery of the Drake Oil Well in the United States in 
1859 that the exploitation of the world’s vast resources 
of natural petroleum really began. Even then progress 
was slow for some decades, and not until 1871 did 
the world’s total output exceed a million tons per 
annum, its products being chiefly burning oil (kero- 
sene) and crude lubricants. Since the beginning of 
the present century, however, the industry has 
advanced by leaps and bounds and now produces 
nearly 250,000,000 tons of crude oil (equivalent to 
about 450,000,000 tons of coal) per annum, practically 
all of which, or its refined products, is used for motive 
power in transport services by land, sea, and air the 
world over. 

Already oil has displaced coal for the fuelling of 
warships and ocean liners. The internal combustion 
engine has revolutionised road transport and made 
possible the aeroplane, which, combined with mustard 
gas, thermit, and high explosives, has become a 
veritable Frankenstein, threatening the freedom of 
mankind and the destruction of our over-mechanised 
civilisation, unless indeed some check can be put on 
its all-tou-manifest abuses. 

The world to-day lives upon explosions. It moves 
in the air, on the roads, upon and under the ocean, 
through the agency of petroleum-air explosions ; 
and it has been estimated that the 13,000,000 tons 
of coal annually consumed on British railways could 
be effectively displaced by less than 2,000,000 tons of 
heavy oil used in oil engines—a prospect more pleasing 
to railway shareholders than to colliery proprietors. 
Moreover, in recent years oil has begun to compete 
with coke and anthracite for the central heating of 
large buildings in the Metropolis and elsewhere ; its 
freedom from ash and its greater flexibility, combined 
with easier handling, storage, and combustion control, 
being advantageous for such purposes. This, how- 
ever, does not end the story ; for almost all the world’s 
lubricants, without which its vast accumulation of 
machinery would cease to work, are now derived from 
petroleum. Ours is, indeed, a petroleum age. 

Science has played an all-important part in this 
revolution, not only in regard to the winning and 
refining of natural petroleum, but also to ‘‘ cracking ” 
processes, whereby in twenty-five years the yield of 
motor spirit has been increased from 13 to no less 
than 50 per cent. of the crude product, a splendid 
achievement in the domain of chemical engineering. 
Not only is crude oil now transported over long dis- 
tances—e.g., 1000 miles from the Mosul wells in. 
Iraq to the Mediterranean—but in the United States, 
which produces 60 per cent. of the total world output 
of petroleum, some 1,850,000 million cubic feet of 
the associated “natural gas’ (equivalent to about 
60,000,000 tons of coal) per annum are piped 
thousands of miles for use as domestic and industrial 
fuel ; and, in addition, the equivalent of 100,000,000 
gallons per annum of petrol is sold there as a portable 
gas (propane and butane). 

No less than about five-eighths of the total 
world production of 226,874,000 metric tons 
of crude petroleum in 1935 was in the United 
States; another eighth came from Russia; 
another from Mexico and Venezuela; while the 
remaining eight came from the Dutch East Indies, 
Rumania, and Iran. Indeed, more than three- 


quarters of the whole came from America, less than a 
fifteenth from Asia, while only about a thirtieth was 
produced in Europe outside Russia. 


About three- 





quarters of the total production was consumed in 
the United States (61 per cent.), Russia (7-75 per 
cent.), and the United Kingdom (4-65 per cent.). 

Unfortunately, neither Great Britain nor the 
Empire, save only Canada and India to a limited 
extent, has been naturally endowed with petroleum ; 
indeed, in 1935 Britain had to import some 10,265,237 
tons of crude and refined petroleum to satisfy her 
rapidly growing demands. And her dependence upon 
imported oil has inevitably raised as a public issue 
the question whether or not oil can be economically 
produced from her abundance of good bituminous 
coal in quantities sufficiently large to make it worth 
while as a national effort, especially in view of the 
exigency of national defence. But the Falmouth 
Committee appointed by the Government in 1937 
**to examine the various processes for the production 
of oil from coal and other materials indigenous to 
this country, and to report on their economic possi- 
bilities and on the advantages to be obtained by way 
of security of oil supplies in emergency,’’ has recently 
reported that ‘‘so long as the price of imported fuel 
remains in the neighbourhood of the present figure, 
the case for home-produced oil, judged by purely 
economic standards, falls to the ground,” and ‘“‘ that 
in general a policy of depending on imported supplies 
with adequate storage is the most reliable and 
economical means of providing for an emergency.” 
And it may be hazarded that no well-informed and 
disinterested fuel technologist would seriously dispute 
such verdict. 

It raises another question, however, namely, the 
probable duration of the world’s known petroleum 
reserves, which is more easily asked than answered. 
All that can be said at present is that while the world’s 
total production of petrolettm up to January, 1936, 
had amounted to 27 billion barrels, of which about 
60 per cent. had been produced in the United States, 
the world’s proved reserves in 1936 were estimated 
at no more than 22 billion barrels, or barely sufficient 
to meet the estimated demands for fifteen ycars. 
Hence, unless important new discoveries are made in 
the near future the petroleum age seems likely to be 
of short duration. But who can foretell ? 

For many years past there has been great need of a 
comprehensive treatise in English that shall be 
‘‘ critical in treatment and embrace every aspect of 
the prospecting, production, refining, and transport 
of mineral oil and gas.’’ Thanks are due to the 
Oxford University Press for having met it so com- 
pletely by the publication of this monumental work, 
which, besides dealing authoritatively with every 
aspect of the production and refining of petroleum, 
includes also such cognate matters as shale and coal- 
tar oils, the hydrogenation of coals, petroleum and 
tars, the manifold uses of oil derivatives and products 
as fuels, lubricants and solvents, as well as the special 
problems of their combustion in internal combustion 
engines. Its editors (Dr. A. E. Dunstan, chief chemist 
of the Anglo-Iranian Oil Company, Ltd., Professor 
A. W. Nash, of Birmingham University; Dr. 
Benjamin T. Brookes, of New York ; and Sir Henry 
Tizard, Reetor of the Imperial College of Science and 
Technology, London), have been assisted by twenty- 
four associate editors and 316 other contributors, 
mostly recognised authorities upon the subject with 
which they have dealt ; and their co-operation has 
produced a work of outstanding importance, which 
should find a place in every scientific library through- 
out the English-speaking world. 

The first of its four volumes (836 pages) deals with 
the origin, distribution, natural accumulation, and 
migrations of petroleum, the geological and geo- 
physical methods employed for its exploration, and 
all the manifold aspects of its production and trans- 
port. The origin of petroleum is discussed by both 
Professor V. C. Illing, of the Imperial College, London, 
and Professor 8. C. Lind, of the University of Minne- 
sota, U.S.A. The former plumps for its having 





originated in organic matter enclosed in such marine 
sediment as clays, marls, and limestones, the essential 
conditions being an ample supply of sediment, a 
favourable environment for organic life, and anerobic 
conditions on the sea floor, such as would be found in 
basinal areas on Continental shelf marginals to land 
masses or large oceanic islands. Professor Lind, how 
ever, is less definite as between a vegetable, animal, 
or mineral source, but considers “‘ that the primary 
material, whether gaseous, liquid, or solid, is later 
subjected to thermal (or ionic) agents (or both), which 
produce the complexity found in Nature.” A third 
contributor (Dr. G. D. Hobson) favours biochemical 
processes working on organic matter at temperatures 
below 100 deg. Cent. 

The world’s principal oilfields are described in 
twenty-six separate articles ; and two whole sections, 
comprising altogether some twenty articles, are 
devoted to the geological and geophysical methods of 
exploring them. Methods of drilling, sampling, 
coring, and bore-hole surveying are all discussed at 
length, as also are the various engineering problems 
and achievements connected with the production and 
transport of crude petroleum. 

The second volume (834 pages) opens with a section 
on the chemical nature of the crude petroleums 
yielded by the principal oilfields, after which follow 
sections dealing comprehensively with the chemistry 
of hydrocarbons and other constituents of crude 
petroleum, their physical properties and molecular 
structure, their separation by distillation, methods 
for their analysis and testing, as well as the com- 
position and analysis of natural gas and the occur- 
rence and production of helium in the United States. 

The third volume (717 pages) describes physical 
and chemical methods and processes for the refining, 
de-waxing, cracking and hydrogenation of crude 
petroleum products, as well as the pyrolysis and 
polymerisation of gaseous hydrocarbons, the hydro- 
genation of coal and tars, and the production of water- 
gas from methane and other hydrocarbons. There are 
also sections dealing with the engineering aspects of 
refining, the metals and alloys used in refinery equip- 
ment, and power and water supplies for refineries. 

The fourth volume (683 pages) deals first of all with 
motor and aviation fuels, heavy fuel oils, lubricants, 
waxes, &c., and then reviews in a well-balanced series 
of articles the slow and explosive combustion of hydro- 
carbons, phenomena associated with the ignition of 
and the propagation of flame and detonation through 
hydrocarbon-air (or oxygen) mixtures, the problem 
of “knock” in petrol-air engines, and combustion 
research in compression-ignition engines. Of out 
standing interest are the articles by D. M. Newitt 
and D. T. A. Townend upon combustion phenomena 
and ignition in gases with special reference to knock 
problems, by R. P. Fraser on flame propagation and 
detonation, and by A. C. Egerton and M. Prettre inde- 
pendently on knocking and its prevention. 

Taking a broad view of the work as a whole, it may 
be justly claimed that it is both well-balanced and 
encyclopedic. It is packed full of authoritative 
information bearing upon the economic, technical, 
and human aspects of the subject, and chemists and 
engineers consulting it for the elucidation of their 
special problems will find all that they need presented 
accurately, and for the most part concisely, in a very 
readable way. And all concerned in its production 
and publication may be congratulated upon so 
successful an issue of their labours. 

The multi-division of the subject among so many 
contributors, each of whom has been allowed a free 
hand in developing his treatment -of his own special 
branch of it, while ensuring discussion from many 
different standpoints, has inevitably involved some 
overlapping. This is particularly noticeable in 
articles dealing with the origin of petroleum, and in 
those upon combustion, flame propagation and 
detonation in Vol. IV. The ramifications of present- 
day research on gaseous combustion and the pre- 
valent highly speculative doctrines of chain reactions 
and free radicals, so often uncritically applied by 
their more ardent devotees, have not always been 
conducive to clarity of thought and philosophical 
outlook; and unfortunately some of the experimental 
work in recent years leaves so much to be desired in 
regard to both accuracy and relevancy that great 
discrimination is needed in appraising its value 
as evidence in regard to the theories concerned. And 
this applies particularly to some alleged proofs of 
“‘ peroxidations ’’ in hydrocarbon combustion which 
should be closely scrutinised before acceptance. 
Nevertheless, whatever its shortcomings, the scientific 
study of hydrocarbon combustion has so greatly 
improved the performance and efficiency of motor 
car engines that whereas ten years ago their average 
compression ratio was 4:1, it is now about 6:1. 
It was soon found that the tendency of a light hydro- 
carbon fuel to “knock” varies considerably with 
its chemical structure, and that, in particular, 
aromatic hydrocarbons, which were formerly 
excluded from aviation spirit, are beneficial. Then 
followed Midgley and Boyd’s remarkable discovery 
that the addition of minute amounts of lead tetra- 
ethyl to motor spirit suffices to suppress knock. 
And even the controversies that have raged round the 
course and mechanism of hydrocarbon combustion 
have so rapidly advanced knowledge that the 
refineries have never been in any difficulty about 
meeting the ever-increasing demands of the engine 
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designer for more suitable fuel of the highest class. 
The great need to-day is not so much the discovery 
of new facts, important though it may be, as more 
co-ordination and critical overhauling of existing 
knowledge so that its practical implications may be 
better understood. And more such co-ordination 
in regard to the chapters on hydro-carbon combustion 
and explosion in Vol. IV would have enhanced their 
value, though this is a matter that can be rectified 
in future editions. 

Exception may be taken to certain misleading 
statements about the oxidation of hydrocarbons 
pages 938-9 of Vol. II. Thus, for example, the 
statement on page 938 that at atmospheric pressure 
‘‘the simpler hydrocarbons, when submitted to the 
action of air or oxygen at temperatures in the neigh- 
bourhood of 300 deg. undergo oxidations with the 
formation of peroxide derivatives *’ does not apply 
to methane, ethane, ethylene, or acetylene, whose 
oxidation in such circumstances proceeds smoothly 
by successive hydroxylation stages without any 
initial ‘peroxidation’ occurring. Moreover, as 
Drwgman showed more than thirty years ago, ethane 
is oxidised at 100 deg. Cent. by ozone with the 
successive formation of ethyl alcohol, acetaldehyde, 
and acetic acid (Journ., Chem. Soc, 89, page 943). 
And both methyl alcohol and formaldehyde have 
been isolated from methane-oxygen explosion flames, 
just before the attainment of maximum pressure, 
without any peroxide being detected (vide J. Bell, 
“‘Proc.,” Roy. Soc. A., 158, 1937, pages 439-442). 
Other statements on page 939 about the influence of 
pressure upon the slow oxidations of methane are 
countered in the excellent article in Vol. ITV on the 
pressure combustion of hydrocarbons by Newitt 
and Townend, who have done so much valuable 
pioneering work on the subject. 

The volumes are exceptionally well printed and 
illustrated, and there is a wealth of tabulated matter 
that is most helpful to the reader. But they are 
bulky (1l}in. by 8}in. by 2}in.) and weigh about 
6 lb. each. And as libraries are not yet equipped 
with overhead cranes, some slimming in the next 
edition would be advantageous. 

There is so much to praise, and so little to criticise, 
in the treatise as a whole, that its outstanding merits 
may be highly commended to every scientific worker 
upon petroleum and its applications. Its production 
has been a notable achievement, and it will long hold 
a foremost place in the literature of scientific 
technology. 


The Principles and Practice of Lubrication. By 
ALFRED W. NasH and A. R. Bowen. Second 
edition, revised and enlarged. London: Chapman 
and Hall, Ltd. 1937. Price 18s. . 


THE names of Professor Nash and Dr. Bowen on 
the cover of a book on lubrication raise high expecta- 
tions in any reader with some knowledge of this 
subject, and it should be said at once that such 
hopes are amply fulfilled by careful study of this 
well-written and handsomely produced book. This 
is a second edition, revised and brought up to date 
in the light of recent research which has been very 
active, not only in this country and in America, but 
also on the Continent, especially in countries which 
do not enjoy ready access to natural sources of 
mineral oil. 

Before entering on the subject proper the authors 
clear the ground of current ‘misconceptions and 
false beliefs. Those are more numerous and more 
important than is ordinarily assumed, and concern 
not only the specialist and the engineer, but any 
person in charge of machinery, down to the driver of 
a car. Hence this section should be carefully studied 
by everyone who buys, sells, or handles oil. After 
a concise exposition of the phenomena of friction, 
sliding and rolling, with a summary of the classical 
experiments of Rayleigh and Reynolds, the more 
recent researches of Ubbelohde, and Wells and 
Southcombe, are discussed and the ‘‘ wetting” of 
surfaces explained. The differences between dry, 
greasy, and fluid or viscous friction are clearly 
brought out. There is a detailed and lucid chapter 
on the design and lubrication of bearings, discussing 
the properties of the various metals and alloys 
in common use, and pointing out the dangers of 
faulty construction and the remedies against the 
squeezing out of oils at points of high pressure. 
A very useful and illustrative set of tables is added, 
giving the coefficients of friction for the various 
metals, and the maximum pressure allowable, together 
with a diagram showing the relation of temperature 
to speed and pressure. 

Roller and thrust bearings are discussed at some 
length, and there is a fairly detailed description of 
lubrication systems such as siphon oilers, drop 
oilers, and the moreelaborate and complete mechanical 
feeding systems. The causes of lubrication troubles 
receive careful attention. From the producer’s 
and salesman’s point of view, the chapter on the 
sources of lubricants is one of the most important, 
and the treatment given to distillation and refining 
is both. detailed and concise. The classification 
of oils is helpful and the value is enhanced by a 
table giving the qualities and applications of the 
different types. Greases of animal and vegetable 
origin are given special attention, and there is a brief 
discussion of the use of graphite in the colloidal 





state, which has lately been brought into prominence 
as an addition to mineral lubricants, notably in 
America and Germany.» The authors are not uncon- 
ditionally in favour of the use of graphite, and 
point out that the suspension is easily disturbed 
by traces of acids or salts. Wooler’s research on 
lead soap oils as lubricants for bearings under high 
pressure is discussed fully and frankly, and the 
lubrication and cooling in various machining pro- 
cesses are briefly considered. 

In the chapter on the chemistry of lubricants 
the authors have succeeded in rendering a highly 
specialised subject easily comprehended by the lay 
reader. The various test methods and their value 
are discussed in a separate chapter. The sections 
on industrial lubrication practice and on the care 
of lubricants are of the utmost importance for the 
power engineer, the works manager, and, indeed, 
any user of oil. Unfortunately, these two chapters 
are separated by a section on mechanical friction 
testing, which, it seems to us, would have been 
better placed as following or preceding the chemical 
and physical tests on lubricants. 

It is doubtful whether many engineers are in the 
happy position of the manufacturer, quoted in the 
book, whose success was largely due to the fact that 
he designed the lubrication system first and then 
built his mill around it, but anyone in charge of 
machinery, whether it be a mammoth power station 
or a single lathe, would be well advised to work 
out a “lubrication plan” as recently recommended 
by W. Simon (efr. Science Abstracts, Section B, 1938 
Abr. 178), and for such a plan the work under review 
is almost indispensable. It would serve admirably 
as a text-book for a course of lectures in any technical 
school or university, and should be in the possession 
of every engineer or oil salesman. 
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THE paper entitled ‘“‘Some Problems in the 
Transmission of Power by Fluid Couplings,’ which 
Mr. Harold Sinclair presented before the Institution 
of Mechanical Engineers on Friday evening of last 
week, attracted a good audience, but produced a 
comparatively poor discussion. It was of very 
considerable length, the printed copies as circulated 
occupying seventy-five pages of the Institution’s 
** Proceedings.”” Even so, Mr. Sinclair intimated 
that originally it had been even longer and that about 
one-third had been left out. The presentation of the 
paper occupied three-quarters of an hour. Little 
over an hour was therefore available for the dis- 
cussion and the author’s reply. 

Professor Dr.-Ing. H. Féttinger opened the dis- 
cussion. He said that, in his experience, theory 
as applied to fluid couplings gave good results so 
long as the flow corresponded to potential stream 
lines, but as soon as friction and eddies made their 
presence felt theory broke down completely. The 
strange phenomenon of “‘ super-turbulence ” entered 
into the subject in a decisive manner. He described 
experimental equipment designed to demonstrate 
that phenomenon, and said that when it was present 
the frictional resistance to the flow of fluid was 
about ten times as great as it was in ordinary turbine 
channels. In connection with Mr. Sinclair’s remarks 
regarding backward and forward curved blades, 
he said that the first fluid coupling produced in 1910 
had radial blades and that in spite of suggested 
theoretical advantages attending the use of curved 
blades, the radial type remained to this day standard 
practice. Efforts to-day were being concentrated 
upon the reduction of the overall size of couplings 
for the transmission of given powers at given speeds. 
In that connection, he described an interestng new 
design in which one part of the input power was 
transmitted through planetary gears and the other 
part hydraulically. That design, known as the 
“‘turbine-mechanical coupling,” gave, he said, a 
very high manceuvring speed and showed no idling 
losses. Its overall diameter was only from 50 to 
60 per cent. of that of an equivalent ordinary 
coupling. 

Dr. J. H. N. Tait discussed the constant filling 
type of coupling and its application to motor cars 
in the form of the “fluid fly-wheel.’’ In ordinary 
use, he said, the temperature rise of the oil in a fluid 
fly-wheel was about 50 deg. Cent. It was usual to 
fill the fly-wheel with oil to about 90 per cent. of 
its capacity. If the remaining 10 per cent. were 
assigned to thermal expansion the temperature 
rise permissible would be about 150 deg. Cent. 
That allowance was more than sufficient to cover 
exceptional temperature rises when dense traffic 
conditions prevailed. 

Professor Dr.-Ing. G. V. Lomonossoff confined his 
remarks to a criticism of suggested designs of turbo- 
electric and turbo-direct (mechanical) locomotives 
with which the paper concluded. Of the nine existing 
turbine locomotives five, he said, were out of service 
and the remaining four could not compete with 
reciprocating steam locomotives. The disadvantage 
of the turbine locomotive was, he stated, its slow 
acceleration and its low tractive effort at starting. 
Even a geared turbo-locomotive had a very low 
efficiency at starting, whereas with a reciprocating 





steam locomotive it was of the order of 30 per cent. 
and for an oil engine locomotive about 40 per cent. 

Mr. W. H. Atherton commented upon the great 
advance in the design and construction of fluid 
couplings which had been made in recent years 
as the result of co-operation between British, 
American, and German engineers. He then pro- 
ceeded to describe the application of fluid couplings 
to conveyors and gave details of two recent examples 
of conveyors so fitted for the purpose of transporting 
bags of sugar at the London docks. 

Mr. Fairburn, of the L.M.S. Railway, said it was 
now clear as the result of world-wide experience 
that in oil-engined railears below 300 H.P. mechanical 
transmission was both possible and desirable. What, 
he asked, were the advantages of fluid couplings 
in that field ? In shunting locomotives the engine 
power installed was usually greater than 300 H.P. 
In such engines the decision in the question as to 
whether mechanical or electrical transmission should 
be installed turned upon the fact that in use drivers 
would reverse the drive before the engine and its 
load had come to a standstill. It was for that reason 
that in the United States electrical transmission in 
shunting engines had been eschewed. He criticised 
the author’s comparison of oil-electric and turbo- 
locomotives and stated that if the cost of a steam 
reciprocating locomotive were taken at 2, the cost 
of a turbo-locomotive of the same power would be 
3 and that of an oil-engined locomotive, 4. 

Mr. Sinclair, in the course of a brief reply to the 
discussion, referred to Dr. Féttinger’s remarks 
regarding the reduction in the overall size of couplings. 
If much starting and stopping had to be done, as 
in the case of buses and certain locomotives, it was 
possible to go too far in reducing the size of the 
coupling. The question of heat dissipating capacity 
had to be kept in mind. Replying to Mr. Fairburn, 
he said that he was at a loss how to re-state the 
advantages of fluid couplings for railcars in fresh 
language. Recent statistics showed that about 60 per 
cent. of existing oil-engined locomotives and railcars 
were fitted with fluid couplings. 








Obituary. 


SIR ROBERT WILLIAMS. 


Ir is with regret that we note the death, at the age 
of seventy-eight years, of Sir Robert Williams, one 
of the pioneers in the opening up of South Central 
Africa. He was born in Aberdeen and was educated 
at the Gymnasium, where he later studied civil 
engineering. In 1881 he went to South Africa, where 
he worked as a mining expert and geologist for Cecil 
Rhodes and later in conjunction with Rhodes formed 
the Zambesia Exploring Company. As a result of 
his investigations of the area which is now known as 
Southern Rhodesia, Williams informed Rhodes that 
in order to develop the minerals economically it 
would be necessary to have a railway from Beira, 
and this line was built with British capital. In 1898 
he went with an expedition to prospect for minerals 
in Northern Rhodesia and to visit the south of Lake 
Tanganyika, where a town and pier were to be built 
and a steamer placed on the lake. In 1900 he was 
granted a concession for minerals in Katanga, and 
later he handed his rights to Tanganyika Concessions. 
As a result of these negotiations Rhodes directed 
that the Cape-to-Cairo railway should be diverted 
to pass through Katanga. After the death of Rhodes, 
Williams continued the work and was responsible 
for the construction of the line from Broken Hill 
to the Congo border. To work the copper field in 
Katanga the Belgian interests and the Tanganyika 
Concessions formed, in 1906, the Union Miniére du 
Haut Kanga. Prior to this, however, Williams 
had begun the construction of the Benguela Railway, 
a scheme which he prepared to provide a direct 
outlet from the copper mines to the Atlantic by the 
shortest route. At that time, as Katanga was part 
of the Congo Free State and Angola was Portuguese 
territory, he secured a concession to build a railway 
from Lobito Bay to the Congo frontier, and King 
Leopold II agreed to continue the line to the mining 
area. The Great War delayed the construction of 
the line, and it was not until March, 1931, that the 
route from Lobito Bay to the main line from the 
Cape was completed. In recognition of his work in 
Africa he was created a baronet in 1928. Sir Robert 
was an associate member of the Institution of Civil 
Engineers and a member of the Institution of Mining 
Engineers. 








Wortp Power CoNFERENCE, 1938.—It is announced 
officially that the Vienna Sectional Meeting of the World 
Power Conference will, notwithstanding recent political 
events, be held between the dates already fixed (August 
25th and September 2nd, 1938), and that the programme 
remains unaltered. Herr Ing. R. Reich, the Chairman of 
the former Austrian National Committee, and his ¢ol- 
leagues, have been asked by the German National Com- 
mittee to continue their preparations for the holding of the 
Sectional Meeting, which will be organised from Vienna 
itself. At the recent annual general meeting of the British 
National Committee, it was decided to proceed with pre- 
parations for British participation in the Vienna meeting. 
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New Foundry at Dursley. 


——__—_@——__—_——_— 


N Friday, April 22nd, we inspected at the works 
of R. A. Lister and Co., Ltd., at Dursley, 
Gloucestershire, a new mechanised foundry which has 
been specially designed to produce high-grade easily 
machinable castings at the lowest unit cost, suited to 
the wide range of oil engines, transport vehicles, and 
agricultural machinery which is manufactured by the 
firm. Typical views in the new foundry are 
given in the four engravings, reproduced on 
page 476, while in Fig. 1 below a plan of the foundry, 
indicating the general lay-out of the plant, is shown. 
The plant was designed by Mr. F. J. Cook, of Bir- 
mingham, Past President of the Institute of British 
Foundrymen, who acted as consulting engineer, in 
close collaboration with Messrs. Lister’s technical 
staff, and the general contract for the installation was 
entrusted to Herbert Morris, Ltd., of Loughborough. 
It has a final designed capacity of 130 tons of 
molten metai per eight-hour working day, and 
room has been left for the further extension of 





produced in the firm’s own works. At the end of the 
storage bins there is a steel container for the reception 
of the runners and risers, and other metal from the 
foundry, which, after being emptied by the magnet, 
is refilled at the knock-out end of the mould con- 
veyor, the container being lifted, transported, and 
automatically set down again in the required positions 
by a special Lister auto-truck. Use is also made of 
the cast iron turnings and borings, which are filled 
and sealed into light metal canisters and charged into 
the cupola. 

The sand entering the foundry is loaded from the 
wagons into the storage bins alongside the sand pre- 
paring plant by bottom-emptying buckets suspended 
from a mono-rail conveyor running between the bins 
and the railwaysiding. The buckets are hand filled and 
are transported through an aperture in the wall to the 
desired bin. An engraving on page 476 shows a view 
of this section of the plant. For closing the bins we 
noted that a series of wooden laths loosely set in 
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The scrap, pig iron, coke, limestone, and ferro- 
alloys are weighed in their containers, two automatic 
Avery pattern dial machines being employed for this 
purpose. The skips are elevated and tipped into the 
cupola by the charging machine, a special baffle being 
fitted to break the fall of the material and thus to 
deliver the contents centrally and protect the 
refractory walls, thereby lengthening their life. The 
charging platform is roomy and it provides space for 
the canisters of borings and also the stock of ferro- 
alloys. An overhead crane assists in the hand firing 
of the cupolas and an auxiliary weighing machine is 
also provided. 


Sanp HANDLING PLANT. 


In a fully mechanised foundry of the type we are 
describing the principal source of sand supply is from 
the knocking out of cast-up moulding boxes, which is 
concentrated at one central position. The moulding 
boxes which contain the still hot castings in the sand 
are delivered by the platform conveyor to the 
knocking-out position. At this point, after removing 
any runner bushes, the steel moulding boxes, most of 
which are of special design, made by Sterling Foundry 
Specialities, Ltd., are removed by hand from the 
conveyor and emptied over a grating. The castings 
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Swain Sc 


1= Dark room. 
2= Balance room. 
3=Sand testing. 
4= Laboratory. 
5= Fume extraction fan. 
6= Storage bins. 
7=Track for charger trucks. 
8= Firing pit. 
9=Stack. 
10=Core stoves. 
11=Blast fan. 
12=Spare ditto. 
13=Cupola. 
14=Cupola platform. 
15=Charger opening. 
16= Metal pattern stores. 
17 = Offices. 
18= Bench. 
19= 600-gallon water tank. 
20= 1000-gallon ditto. 
21= Racks. 


22=Mono-rail for ladles. 
23= Pouring platform. 
24= Drive. 

25= Knock-out. 

26= New sand. 

27 = 24in. belt conveyor. 
28=24in. belt conveyor. 
29=Sand bin. 

30= Moulding machine. 
31= Moulding machine. 
32= Mould conveyor. 
33= Double-deck cloakroom. 
34= Washing trough. 


35= High-pressure air main, 100 Ib. 


r square inch. 


36= High-pressure air compressors. 


37= Air receiver. 
38=Low-pressure air compressor. 
39= Air filter. 

40= Water tanks. 

41=Bag filter. 


42=Sand drying plant. 

43= Rotoil mixers. 

44=—Core benches. 

45=Core box racks. 

46= International portable mould- 
ing machines. 

47= Empty box conveyor. 

48=Osborne 403 moulding ma - 
chines. 

49=—Zimmermann U.G. moulding 
machines. 

50= Split sand grid. 

51= Pneumatic jib cranes. 

52= Fume hood. 

53 = Grinders. 

54=Fettling benches. 

55= Lathe. 

56=Barrel rumblers in 
proof housings. 

57=Surface grinder. 

58= Dust extracting pipe. 


sound. 


59= Millwrights’ bench. 
60 = Shaper. 

61—=M.0O. table. 

62= Radial drill. 

63 = Sensitive drill. 

64 = Grinder. 

65 = Desk. 

66 = Lockers. 

67 =Settler. 


68= Fume extraction fan for knock- 


out. 
69 = Overband separator. 
70=Surplus sand grid. 
71=40-ton hopper. 
72=Coal dust hopper. 
73= Mill. 
74=Core storage racks. 
75= Shot blast. 
76=Core knock-out. 
77=Swing grinders. 
78= Sand elevator. 


79= Main feed pillar and switchgear, 

80= Sand blast. 

81=Pivoted bucket conveyor 

82 = Disintegrator. 

83 = Elevator. 

84= Continuous core drying stove. 

85=Jointing benches. 

86=Acme Junior stove. 

87=Dust extraction chamber for 
sand blast. 

88= Fan room. 

89= Dust extraction chamber for 
grinders and rumblers. 

90 = Lavatory. 

91=Low-pressure air main, 30 lb. 

r square inch. 

92=Telpher rail. 

93 = 5-ton overhead travelling crane. 

94= Railway siding. 

95=2}-ton overhead 
crane. 


travelling 


duplicate plant. The main building has a length of 
360ft., with a width of just over 169ft., and a height 
to the eaves of 32ft. It is well lighted from above with 
natural light, and for night working illumination by 
‘“‘ Osira ’* mercury vapour lamps has been provided. 


Raw MATERIALS. 


The raw materials enter the foundry at the back of 
the cupolas at the right-hand side, and the storage 
bins are served by a siding of the London, Mid- 
land and Scottish Railway at one side, and from a 
well-surfaced works road on the other side. Below the 
cupolas and in front of them are the storage bins, 
which are built of steel plates and furnished with 
timber floors. The bins are surrounded by a light 
railway for the wheeled skips which serve the cupola 
charging plant. The raw materials, which are bought 
in the open market, are discharged from the wagons 
into the bins by an electro-magnet of 1} tons capacity 
suspended from a 3-ton crane. We noted also that 


full use is made of the available metal for melting 





FiG. 1—PLAN OF FOUNDRY 


slots at an angle of about 45 deg. are employed, a 
simple form of construction which is easily accessible 
in case of any “‘ hanging ”’ of the sand. 


CuPpoLas AND CUPOLA CHARGING. 


At the present time two cupolas have been installed, 
but provision for duplicating this plant at a later 
date has been made. The cupolas are of the balanced 
blast type and were manufactured under licence from 
the British Cast Iron Research Association by Geo. 
Green and Co., of Keighley. They are of the standard 
6-ton per hour pattern, with a modified charging door 
in order to permit either machine or hand charging 
or both. On the occasion of our visit one cupola 
was being used, and we understand that the two 
cupolas are used alternatively one each day, so that 
the patching of the lining can be conveniently carried 
out. As the foundry is being operated entirely on 
synthetic sand, this material is being used on the 
hearth of the furnace with, we were informed, unques- 
tionable success. 





so released are filled into containers to be taken to 
the cleaning department, and the boxes are attached 
to a pendulum conveyor, which returns them to the 
moulders. Some of the boxes are too heavy to be 
lifted by hand, and a pneumatic crane is utilised for 
the handling. 

The sand passing through the grate drops on to a 
6ft. diameter rotating plate, where it is ploughed off 
on to the centre of a 2ft. wide belt running between 
14ft. centres. The belt feeds a magnet for removing 
all tramp iron which may contaminate the sand. The 
sand then automatically drops into a bucket conveyor. 
This conveyor, which forms what is virtually a verti- 
cally disposed square, consists of a series of interlocking 
2ft. by 2ft. buckets suspended between chains. Thecon- 
veyor elevates the sand and feeds it to a 6ft. long by 
4ft. diameter cylindrical rotat ng screen of #in. mesh. 
When the buckets reach the hopper for feeding the 
interior of this screen they are automatically tipped. 
The screening effects a separation of hard cores and 
extraneous matter, such as cardboard, paper, and 
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the like, which drop down a shute to fill a container 
designed to be moved by a Lister truck. The screened 
sand falls into the large hopper shown in Fig. 2, 
which holds about 40 tons of sand. At its base there 
is a rotating plate similar to that installed at the 
knock-out position, and from it the sand is ploughed 
off into the horizontal mill, also shown in Fig. 2. 


Internally, this continuous mill contains a pair of 


rollers set horizontally, the distance between them 
being controlled by springs. The interior of the casing 
is furnished with a series of steel shelves, which lift 
the sand from the~bottom of the mill to the top and 
re-feed it continuously until the angle of slope of the 
mill automatically effects its discharge. Provision is 
made at this part of the plant to add predetermined 
quantities of water, and new materials to bring the 
sand up to the standardised working condition. In 
order to prevent the sand adhering to the sides and 
shelves of the mill casing a series of hammers 
operated by excentrics are fitted on the outer side of 
the casing. The milled sand falls into the boot of a 
high-speed bucket elevator, enclosed in steel sheeting, 
which has an opening near the base, giving a chimney 
effect, that assists in cooling the sand in the system, 
amounting to something like 75 tons. The bucket 
elevator feeds the sand into the aerator, which breaks 
it up into its constituent grains by the centrifugal 
throwing of the sand at a high speed through a series 
of suspended prongs. In order to prevent sticking 
the apparatus is hinged at one end, and rotating 
excentrics mounted at the other end provide a con- 
tinuous jarring action. 

The prepared sand is now fed on to the flat elevating 
conveyor, which will be seen in the last engraving on 
page 476. ‘ihis conveyor is 2ft. wide and runs at 
100ft. per minute between 52ft. centres. The belt 
spills the sand on to a push plate conveyor, 
which spans hoppers situated above the moulding 
machines. The scraper conveyor consists of a series 
of vertically disposed plates, 22in. by 8in., set at 2ft. 
intervals between two moving chains. It rides in a 
channel along the length of which are holes closable 
by means of shutters. Beneath these holes are ten 
sand hoppers, and one which feeds a belt running at 
right angles to the line of the plant to feed two 
hoppers placed above two large Osborne machines 
designed to make, in a side bay, the largest types of 
repetition castings. This bay is served by a 5-ton 
overhead electric travelling crane. When the first 
hopper is full the conveyor fills each one successively. 
Those machines taking the most sand are situated 
nearest to the source of supply. If all the hoppers 
are full, then the surplus sand drops down a shute to 
meet the spillage conveyor. The working places 
around the moulding machines are formed of a 
grating, so that any sand spilt during the operation of 
filling moulding boxes falls through this on to a flat 
belt conveyor, which spills its contents on to the 
short length of conveyor serving the knock-out 
position. Additionally, moulds made by the big 
machines are knocked out over the grating at the 
extreme right. The conveyor belt serving the knock- 
out position passes beneath a semi-circular tub- 
shaped guard and feeds its contents on to a returned 
sand belt, spilling its load on to a short length of 
conveyor situated at the main knock-out position at 
the far end of the shop. With this arrangement an 
auxiliary sand circuit, which takes care of castings 
involving moulding boxes which may be too large 
to be conveniently placed on the mould conveyor, is 
provided. 


THE MouLpiInG PLANT. 


Arranged at the side of the mould conveyor, and 
served with sand from the overhead scraper con- 
veyor, are nine moulding machines, all of which are 
operated by compressed air. Amongst the different 
machines were, we noted, those by Zimmermann, 
Britannia, Osborne, and International. All the 
hoppers are equipped with clam-shell outlets, and 
several were, we noted, fitted with canvas sleeves 
below the hopper opening, so that the sand stream is 
more evenly distributed along the length of the 
pattern, thereby tending to reduce the amount of 
spilt sand. Several of the machines were working in 
pairs, one machine producing the cope, and the other 
the drag. Many of the castings going through the 
foundry at the time of our visit were complicated, 
involving the use of many cores. In order to give the 
essential pause in the continuity of the operation a 
short length of roller path from the moulding machine 
to the mould conveyor is provided, which allows for 
setting the cores, their gauging, and inspection. 
Usually the moulds are not weighted, but are clamped 
together with clips. A special feature we noticed was 
the use of a so-called ‘“‘shrink bob” between the 
actual casting and the runner, which is of such a mass 
that it remains fluid longer than the heaviest section 
of the casting, and so acts as a feeder. 

The mould conveyor consists of a series of 3ft. 3in. 
by 3ft. cast iron plates, which are drawn along by a 
moving chain at varying speeds reaching a maximum 
of 12ft. per minute. The plates are grooved so that 
gas generated at the lower part of the mould can 
find ready means of egress. The mould conveyor 
carries the moulds towards the cupola, where they 
are cast up. The cast-up moulds are returned from 
the cupola along a parallel path, and a short distance 
from the bend at the cupola end they pass beneath a 
hood, from under which air is drawn. The hood 





serves the purpose of cooling the sand in the moulds, 
while at the same time gases and steam which may 
escape from the cooling moulds are prevented from 
contaminating the general atmosphere in the foundry. 
The total length of the hooded section through which 
the conveyor passes is 155ft., which allows ample 
time for cooling. The moulds emerging from the 
hood are practically at the knocking-out position. 


PREPARATION OF CORES. 


The sand required for the preparation of cores is 
taken from the bins and passes directly to a 
gas-fired rotating cylindrical dryer supplied by 
Augusts, Ltd. The dried sand passes upwards 
and fills a pair of hoppers, below which the 
Rotoil mixer is placed. During the pneumatic 
transport of the dried sand some of the finer dust is 
eliminated, thereby improving the quality of the 
sand. In the mixing mill li oil or some other 
agglutinant is added, and after a comparatively short 
period of mixing the finished oil-sand mixture is dis- 
charged from the bottom of the mill into a container. 
Containers are placed on a series of core makers’ 
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excellently arranged pattern store, which has been 
designed to save space and at the same time give 
easy and quick access to the patterns, most of which 
are formed of standard 12in. by 14in. pattern plates. 
The quality of the sand going through the foundry is 
checked frequent y and half-hour records of the com- 
pression strength, permeability, and moisture content 
are taken and the results displayed in a graph form 
to facilitate the contro of the sand. The sand 
emp oyed .s, as previously mentioned, a synthetic 
material, composed of a clay-free sand of the si.ver 
variety mixed with a colloidal clay. By the use of 
such a sand the condition in the working system can 
be maintained, it is claimed, by the addition of about 
a hundredweight or so of new sand per day, whereas 
with a natural clay-bonded material something of the 
order of 53 cwt. would be required with correspond- 
ingly more wastage, and the necessity of removing 
some of the sand excess periodically. The average 
moisture content used with the synthetic sand is of 
the order of 5 per cent., compared with over 6 per 
cent. with naturally bonded sand. By this means 
there_is less water in the system, a saving of about 
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FiG. 2—SAND CONDITIONING PLANT 


steel-lined benches. The cores when made are placed 
on carrier plates and travel along a length of roller 
path, along which they are pushed until they reach 
an “Acme” coke-fired drying stove. The dryer 
consists of a series of hanging trays suspended between 
two specially designed chains. The chains carry the 
load of cores on their carrier plates, first upwards 
into a gentle drying atmosphere, then down again 
and again upwards through a second baking chamber, 
delivery being effected on the opposite side of the 
stove. On leaving the stove the baked cores are 
inspected and blacked and then pass to a single- 
chamber ‘“‘Acme” stove for the drying of the 
blacking. On completion they are transported on 
rubber-wheeled bogies to the core setting men, who 
work between the moulding machines and the mould 
conveyor. 


Tue Ferruinc DEPARTMENT. 


The fettling section of the foundry provides for the 
varied treatment of the different kinds of castings. 
The smaller and simpler pieces are simply passed 
through a rumbler, all rumblers being equipped with 
dust extractors. For the larger and heavier castings, 
which require sand blasting, there are two special 
rooms, each about 12ft. by 10ft.. For removing the 
flash and irregular pieces of metal left by the severed 
risers and runners a series of double-ended grinders 
are employed. The grinders, which have been 
supplied by F. E. Rowland and Co., Ltd., are of the 
double-speed pattern. Should the wearing of the 
grinding wheel reduce its diameter unduly a higher 
rotating speed can be used, thereby retaining about 
the original peripheral wheel speed. It is the inten- 
tion of the firm to install special surface grinders for 
finishing castings, with a view to saving work in the 
machine shop. In the case of the very large castings 
with heavier cores provision is made to deliver these 
on to a vibrating screen. On this screen the iron is 
recovered and the waste material passes into the boot 
of a hopper, from which it can be lifted by a bucket 
elevator into trucks for removal to the rubbish dump. 


ADMINISTRATION AND CONTROL. 


A feature of a mechanised foundry of the type we 
have described is the large number of metal patterns 
which are needed. The making and repair of these 
patterns is carried out in a well-equipped jig and tool 
shop within the foundry itself. There is also an 





15 cwt. in weight, which leads also to the production 
of less steam and more comfortable working con- 
ditions. The-ventilating and heating of the foundry 
is effected by a system of unit heaters supplied by 
Standard and Pochin Bros., Ltd., of Leicester. 

In conclusion reference may be made to the well- 
equipped chemical and physical testing laboratories, 
which control both the incoming materials and the 
castings in course of production. 

Although the new foundry has been in operation 
only a few months, excellent results are being 
obtained, both with regard to the quality of the 
castings produced and the output compared with the 
old foundry. When finally completed it will, without 
doubt, form one of the most up-to-date foundries of 
its type in Great Britain, upon which both its owners 
and its designers may be congratulated. 








Lonpon Docks Approach ImPpROVEMENTS.—The High- 
ways Committee of the London County Council has 
accepted a tender for the reconstruction of the opening 
bridge over the entrance to the London Docks in New 
Gravel-lane, Stepney. The new bridge, which will cost 
nearly £50,000, will be of the electrically operated lifting 
type. The reconstruction of this bridge forms part of an 
improvement scheme to the approaches of London Docks 
under which nine bridges are being rebuilt. 

CORRESPONDENCE CoursEs.—We have received a 
copy of ‘“ The Engineer’s Guide to Success” from the 
Technological Institute of Great Britain, Temple Bar 
House, London, E.C.4. This book gives the particulars 
of some 200 correspondence courses in engineering and 
allied subjects which the Institute covers. The courses 
are dealt with in two categories—engineering educational 
or diploma, and courses covering the examination sylla 
buses of the various professional institutions, Government 
bodies, &c. 

Tur Iron anv Steev Institute: ANNUAL DINNER. 
1938.—The annual dinner of the Institute will be held at 
Grosvenor House, Park-lane, on Thursday, May 5th, at 
7 p.m. for 7.30 p.m. The chair will be taken by the 
President, the Right Hon. the Earl of Dudley, who will 
be supported by the Past-Presidents, Vice-Presidents 
and Members of the Council. The speakers will include 
the Right Hon. Sir Thomas Inskip, Minister for the 
Co-ordination of Defence; the Right Hon. the Marquis 
of Willingdon ; His Excellency Baron E. de Cartier, the 
Belgian Ambassador ; the Right Hon. the Earl of Dudley. 
President ; and Mr. W. R. Lysaght. 
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Abattoir at Constanza, Rumania. 


THE excellence of the meat obtained from animals fed 
in the Rumanian Dobroudja is well known throughout 
the Near East. The price of this meat is much lower than 
that demanded in neighbouring countries, and the quality 
is superior. In the great effort which the Rumanian 
Government has been making in recent years to develop 
the resources of the country, it was only natural that full 
use should be taken of this advantageous situation. In 
the course of the years 1930-1932 preliminary investiga- 
tions were made concerning the number of animals in the 
region, the marketing prospects, means of transport, and 
the possibility of establishing a profitable selling organisa- 
tion with its own abattoir. In 1932 the Ministry of 
Agriculture and Public Lands decided to construct at 
Constanza a model abattoir for slaughtering animals from 
the Dobroudja and to arrange for the export of the meat 
to countries in the Near East and, if possible, also to 
Italy and France. 

The abattoir which has now been built is in the imme- 
diate neighbourhood of Constanza, on the top of a cliff 
overlooking the Black Sea. An asphalt road connects it 
to Constanza, since it also supplies the town with meat. 
All architectural features of the building have been kept 
very simple and in harmony with the surrounding district. 
The principal entrance faces the sea. On each side of the 
gateway are two buildings, one for the administrative 
offices, the other for the markets and restaurant. The 
principal court is immediately behind the main entrance, 
and behind it is a glass-roofed hall from which all the 
principal rooms lead. To the left are the slaughter halls 
for cattle, calves, sheep, and pigs, and to the right the 
cold stores with their auxiliary buildings, such as com- 
pressor room, boiler room, and ice factory. This group of 
buildings is dominated by a tower, containing the con- 
denser of the refrigerating plant and the water tanks. 
The tripe house, the rooms for treating intestines and 
utilising offal, the sanitary slaughter-house and the 
bacteriological institute are each housed in a separate 
building. Further to the right outside the area of the 
actual establishment, are houses for the manager and other 
members of the staff. The accommodation for animals 
arriving at the slaughter-house is on the left. 

The main characteristics of the slaughter halls are the 
clear and practical arrangements, and the absence of 











export. The building therefore does not contain the cells 
which ere usually found in cold stores for meat, and the 
rooms are high enough to allow the carcases to be suspended 
from the overhead rails in halves or quarters. The cold 
stores consist of two rooms: an anteroom, where the meat 
is kept for a day at a temperature. of 43 deg. to 47 deg. 





which it is drawn by the compressor to begin the cycle 
again. The air of the cold rooms is kept at a low tempera- 
ture by a tubular air cooler, which acts as an ammonia 
evaporator. The air is circulated by a Sulzer fan, The 
ammonia compressors are also used to supply cold to an 
ice-making plant, which is capable of producing 15 tons 





AERIAL VIEW OF CONSTANZA ABATTOIR 


Fah., and the principal cold room, where the temperature 
of the air is maintained between 35 deg. and 39 deg. Fah. 


An ice store with a capacity of 


of opaque ice daily. 
The compressor room contains the 


50 tons is provided. 


These two rooms are cooled entirely by means of air | ammonia compressors with their motors, the cooling water 


circulation. 
The cold required is produced in a refrigerating plant 


pumps, and a switchboard for the electric services. The 
temperatures of the cold rooms and of the brine in the ice 


























SLAUGHTER-HALL FOR HOGS 
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HALL BETWEEN SLAUGHTER-ROOMS AND COLD - ROOMS 


supporting columns for the overhead rails. The meat 
coming from the three slaughter halls is carried on the 
overhead rails into the central glass-roofed hall, where the 
first cooling of the meat takes place, and then into the cold 
rooms, where it is kept until dispatched. The cold stores 
have been especially built for storing meat intended for 


consisting of Sulzer ammonia compressors. Two vertical 
two-stage compressors, each rated at 300,000 B.Th.U./h 
and belt driven by electric motors, deliver the compressed 
ammonia into an atmospheric trickling condenser over 
which the cooling water is pumped. The expanded 
ammonia is conducted to the various evaporators, from 


COLD-ROOM FOR MEAT 


tank are controlled in the compressor room itself by means 
of a system of distant reading electric thermometers. 

The tripe house is in a separate building, connected by 
an overhead rail to the principal building. It contains 


all the apparatus required for clean and hygienic working. 
Immediately adjoining the tripe house is the room for 
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discharging the casings and destroying the offal, which is 
submitted to pressure in order to remove liquid and then 
burnt in a furnace. This furnace is also used to destroy 
condemned meat. 

In a separate building is the sanitary abattoir, where all 
animals suffering from disease are slaughtered. The hall 
— is arranged on the same lines as the principal slaughter 
hall. 

A bacteriological institute is associated with the 
slaughter-house. It serves the zootechnic requirements 
of all the surrounding country and for preparing the 
numerous serums and vaccines required for human and 
veterinary use, 

The system of overhead rails in the abattoir has been 
designed to ensure easy and methodical transport of the 
meat. Each rail is built up from two parallel rolled 
sections, which are suspended in a manner avoiding the 
use, nearly everwhere, of the usual supporting pillars or 
columns. In this way greater cleanliness can be obtained. 
The pieces of beef are transported on cars with double 
hooks, whilst the carcases of calves, sheep, and pigs are 
carried on cars with quadruple hooks, the height of which 
is adjustable. 

Two Cornish boilers, each with a heating surface of 
860 square feet, supply the steam required throughout the 
abattoir. These boilers are oil fired. The vapours arising 
from the vats in which the pig carcases are scalded, and 
also from the vats in the tripe house, are drawn away by 
means of hot air. The supply of water, one of the most 
essential elements in an abattoir, is obtained from the 
mains of the town of Constanza. The water is collected 
in an underground reservoir, from which it is drawn by a 
Sulzer centrifugal pump, which starts up automatically 
and fills a gravity tank when required. A second pump 
serves as a standby and comes automatically into action 
if, for any reason, the first pump does not start. A system 
of float valves allows water to flow from the gravity tank 
into a lower tank, where the water is heated by means of 
steam heating coils. Numerous pipes lead the hot and 
cold water from these tanks to the main points where it is 
required. 

6 electric energy required for power and light is 
supplied from outside. The supply arrives at a high 
voltage and is transformed down in the abattoir itself and 
distributed through two separate systems. The very 
difficult problem of disposing of the waste water and other 
liquids has been solved by installing a network of drains 
and by constructing a biological sewage purification 
tank, thus allowing the waste to be finally discharged to 
the sea without any danger of causing a nuisance. 

Everything has been done to facilitate, as far as possible, 
any future extension of the abattoir. In its present state 
100 cattle, 300 calves and sheep, and 100 pigs can be 
slaughtered daily in the establishment. The cold stores can 
hold 60 to 80 tons of meat. All the interior equipment was 
supplied by Sulzer Fréres, S.A., Bucharest, which also 
carried out the erection and put the whole plant into 
service. The abattoir has now been at work for more than 
a year. The whole installation, we learn, has proved 
highly satisfactory for the purposes for which it was 
designed, and the guaranteed efficiencies have in all cases 
been exceeded. 








A New Fuse Carrier. 


THE accompanying illustration shows a fuse carrier 
introducéd by A. Reyrolle and Co., of Hebburn-on-Tyne, to 
accommodate their high breaking capacity non-deteriorat- 
ing fuse links. It will be seen from the centre of the en- 
graving that the fuse contacts are clamped in fixed contacts 
by wedges operated by insulated knobs which eliminate 

















FUSE CARRIER 


the need for tools in the neighbourhood of live conductors. 
The replacement of fuse links has been made easy by a 
reduction in the number of the loose parts usua!ly associated 
with the contacts of wedge action link fuse carriers. 
The carriers are available in three sizes, viz., 60 to 200 
amperes, with 3in. contact centres; 60 to 400 amperes, 
with 3}in. centres, and 300 to 600 amperes with 3§in. 
centres, 








New Instruments for Testing Coils 





For rapidly detecting open circuits and short-circuited 
turns in coils of various sizes and shipes, the American 
General Electric Company has devised two new instru- 
ments, described by Mr. T. M. Dickinson, in the April 
issue of the company’s Review. The great variety of coils 
now manufactured has necessitated the use of two forms of 
instrument, known as the cup and core types, both of 
which may be employed for making tests for short circuits 
or open circuits in a single coil or in or between multiple 
coils wound on the same former. No connection to the 
coil under test is necessary. When the coil has been placed 
in the proper position relative to the test circuit, a voltage 





is induced in it, and any resulting current sets up in the 
circuit a reaction which is shown on an indicating instru- 
ment. All the operator has to do is to place the coil in 
position and to note if any deflection is produced on the 
indicator. 

If no deflection occurs when the coil is on open circuit, 
no current is flowing in it, and there are no short-circuited 
turns. A deflection, on the other hand, indicates a current 
flow, and hence the presence of one or more short-circuited 
turns. The terminals of the coil are then connected 
together, when a deflection of the indicator will show that 
the coil circuit is complete, whilst the absence of a deflec- 
tion will make it evident to the operator that there is an 
open circuit. 

If a multiple winding, such as a coil consisting of a 
primary and one or more secondary windings, is to be 
tested, it is placed in position with its terminals free, and 
if there are one or more short-circuited turns in any coil 
a deflection will naturally occur, whilst if there are no 
short-circuited turns there will be no deflection, and each 
coil can then be checked separately for open circuits in 
the same way as when dealing with a single coil. The 
presence of the other coils will not affect the indication of 
the instrument. To test for short circuits between wind- 
ings, it is merely necessary to connect one terminal of 
each winding to one terminal of each other winding, when 
if there is a short circuit between the two windings under 
consideration the connection of the terminals will complete 
the circuit and a deflection on the indicating instrument 
will be observed. 

In tho cup type instrument shown diagrammatically in 
Fig. 1 there is a cup or chimber into which the coil under 
test is placed; whilst in the core type, Fig. 2, the coil is 
placed over a laminated core. The latter instrument is 
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FIGS. 1 AND 2—CUP AND CORE INSTRUMENTS 


used for the larger coils which cannot be placed in the 
cup, which has an inside diameter of 3}in., and is used for 
coils with small holes, since the smallest practicable core 
for the core type is }in. square. A 3}in. cup and a }in. 
core are standard sizes, but special sizes of cups and cores 
are available to suit the particular coil to be tested. The 
advantage of this arrangement is that the closer the coup- 
ling of the coils of the instrument are to the coil under 
test, the greater will be the sensitivity of the instrument. 

A single-value, series-fed, self-rectified Hartley oscillating 
circuit operating at about 10 ke with a potentiometer 
inserted between the plate and grid section of the coil 
wound around the cup is used for operating the cup type 
instrument, and the cathode return is connected to a 
variable contact. By-pass condensers across the potentio- 
meter deal with the audio-frequency current. The D.C. 
currents to the grid and plate pass through the two arms 
of the potentiometer in opposite directions, causing 
opposing D.C. potential drops. Thus by a proper adjust- 
ment of the potentiometer the two potential drops can 
be made equal, causing the potential across the ends of the 
potentiometer to become zero. To the ends of the potentio- 
meter, the D.C. indicating instrument is connected through 
a filter, which is necessary to prevent vibration of the 
indicator pointer, since there is a strong supply frequency 
component of voltage flowing in both the grid and plate 
circuits, and is not balanced to zero when the D.C. com- 
ponent is balanced. 

When a coil with a short-circuited turn or one with its 
terminals connected together is placed in the cup, with 
the oscillator coil surrounding it, the flow of current in 
the coil produces a load on the oscillator and causes a 
change in the plate and grid currents. Since these changes 
are unequal, an unbalance of the potential drops occurs 
across the arms of the potentiometer, and a potential 
is produced which gives rise to a deflection of the indicator 
pointer. 

The core type instrument operates on a different prin- 
ciple. The circuit consists, as shown in Fig. 2, of a primary 
coil connected to the supply with two secondary or pick-up 
coils, on each side, placed on a straight laminated core 
extending some distance beyond the ends of the two 
secondaries. Over the upper end of the core the coil to 
be tested is placed. The two secondaries are connected 
in series opposition, so that normally there is no potential 
between their outside terminals, which are connected 
between the grid and cathode of one element of tho double 
triode in a balanced vacuum tube bridge circuit. If the 
two vacuum tube elements are matched, this circuit is 
not affected by supply voltage variations. 

Before the coil to be tested is applied to the instrument, 
the current through the indicating instrument is balanced 
by means of the potentiometer connected, as shown, 
between the two plates. When the coil to be tested is 
placed over the core a potential at supply frequency will 
be induced in it, and if it has a short-circuited turn or 
its terminals are connected together, current will flow 
in the coil and induce in the secondary or pick-up coil 
nearest to it a potential in opposition to that induced by 
the primary, thus producing an unbalance between the 
two secondaries, thereby developing a voltage on the grid 
of one element of the bridge. This, in turn, causes an 
unbalance of the bridge, producing a deflection on the 
indicating instrument. Since in a short-circuited turn the 
impedance is mostly reactive, this induced potential 
will be nearly 90 deg. out of phase with the supply voltage 
and a phase-shifting network is employed to shift the 
phase of the supply voltage of the vacuum tube bridge 
by 90 deg., in order that the instrument will be most 
responsive to the 90 deg. voltage which it must detect. 

The greater the coupling between the coil under test 
and the pick-up element of the coil tester, the greater 


is the sensitivity. No definite sensitivity rating applying 
to all coils can therefore be specified, but it may be men- 
tioned that a single turn of 2-5 mil wire on a | fin. diameter 
tube will produce on the cup type coil tester with a 3}in. 
inside diameter cup, or on the coil type tester with a 
fin, square core, a definite deflection. With a closer 
coupling a greater sensitivity may be expected. 





BRITISH STANDARDS INSTITUTION. 





All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria-street, 
London, S.W.1. The price of each specification i# 2s. 2d. post 
free, unless otherwise stated. 


MILLING CUTTERS AND REAMERS. 


No. 122—1938. A revised edition of Specification 
No. 122 for Milling Cutters and Reamers, superseding the 
edition issued in 1931, has been published by the British 
Standards Institution. In this revision dimensions 
for helical cylindrical cutters, staggered tooth side 
and face cutters, metal slitting saws with side chip 
clearance, hollow mills, tap grooving cutters, four-fluted 
shell drills, countersinks, counterbores and arbors for 
shell reamers and shell drills have been added. In addition 
a number of amendments have been made to the existing 
tables to bring them into line with the latest practice of 
the Milling Cutter and Reamer Trade Association. The 
Standards for Milling Machine Spindle Noses and Arbors 
which appeared in the previous edition of this Specifica- 
tion are now included in a separate British Standard 
Specification No. 739 for Machine Tool Elements which 
was published in June, 1937. Price 3s. 6d. (3s. 9d. post 
free). 


CONTACTORS. 


No. 775—1938. Contactors when supplied separately 
or in combination with other gear for use as circuit 
breakers, motor starters, &c., in air or oil, and operated 
electro-magnetically, electro-pneumatically, or mecha- 
nically, form the basis of this specification. Details are 
given as to carrying, making, and breaking capacities for 
all classes of duty, with the exception of that for welding 
equipment, where the operating conditions are too varied to 
permit of standardisation. Further details are specified with 
regard to general construction, with particular reference 
to temperature limits, range of operation, and silence of 
contactors used on A.C. systems. The last-mentioned item 
is of particular interest to a number of authorities, and 
the methods that should be employed to reduce noise and 
hum during construction and operation, together with the 
type of enclosure, are dealt with. 








PLANS FOR UNDERGROUND UTILITIES.’ 


In view of the difficulties resulting from lack of 
systematic control in the lay-out of water and gas mains, 
steam pipes, ordinary and storm water sewers, and the 
great number of electric conduits for light, power, tele- 
graph, telephone, and other lines in city streets, the 
American Society of Civil Engineers has had a committee 
studying the proper lay-out of such utilities as related 
especially to city planning. Besides the utilities them- 
selves, there are the manholes and chambers required, 
so that at street intersections particularly there is 
a complicated network of underground structures. 
The committee points out that plans of under- 
ground utilities should be accessory to a city plan, and 
should be prepared by an official agency affiliated with 
the engineering organisation. It should be aided by a 
committee representing the local water, gas, steam, 
refrigeration, compressed air, electric light and power, 
telephone, telegraph, and tramway authorities. In co- 
operation with the various agencies carrying on construc- 
tion work in the streets, this organisation should see that 
plans are complete and up to date in order that openings 
of the streets for such work may be minimised, as well as 
the inconvenience to the public. A scale of lin. to 20ft. 
is recommended for the detail plans or maps, though this 
will depend to some extent on the size of the community 
and the multiplicity of utilities. A general or master plan 
may be on a scale of lin. to 200ft., while for plans at street 
intersections the scale should be lin. to 10ft. Permits for 
street openings for new utilities should determine whether 
the work is to be done in tunnel or open cut. Pneumatic 
tools have greatly reduced the cost of tunnelling, but both 
utility companies and city departments usually prefer 
open cutting. Permits for new electric conduits should 
require space reserved for the city fire, police, and traffic 
signal cables. Special consideration should be given to 
the feasibility of tunnels to accommodate all or most of 
the utilities. 











New Roap ror Sours-East Lonpon.—The Minister 
of Transport has made a grant towards the cost of the 
first part of a scheme for building a new road, over 
2} miles long, from Bromley-road to Eltham By-pass. 
The new road, of which the cost is provisionally estimated 
at £150,000, will form an additional and more direct route 
for traffic between Croydon and the industrial area 
bordering the lower reaches of the Thames. Certain 
lengths of existing road will be included in the new high- 
way, which will be 70ft. wide, accommodating dual 
carriageways, each 20ft. wide and two broad footpaths. 
The first section of the scheme, for which a grant has now 
been made, consists in the widening and reconstruction of 
Whitefoot-lane and Verdant-lane to a point just west of 
Downderry-road, a length of 1000 yards, of which about 
400 yards will be entirely new construction. Preliminary 
work is now in hand and the section will probably be 
completed in about eight months. The cost of the section 
is estimated at about £21,000, towards which a contri- 





bution has been made by the London County Council. 
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L.M.S. Railway and Canal Bridge 
at Spondon. 


In connection with road No. 4 of the town-planning 
scheme between Spondon, Derby, and Alvaston, there 
has recently been erected a five-span steel bridge spanning 
the London, Midland and Scottish Railway and the Derby 
Canal, which is notable in several respects, particularly for 
the short time which was available for the actual work of 
erection. The erection of the steelwork for this bridge pre- 
sented certain problems, owing to the fact that traffic on the 
Derby Canal had to be maintained, and also because in 
the span over the canal at the north end and the shore 
span at the south end the distance from the railway track 
was such that the railway crane could not reach out to 
land the girders further than the trestle. 

The bridge is 260ft. 3in. long on the centre line, with a 
width of 80ft. between parapet walls, and has two foot- 
paths, two cycle tracks, two 20ft. roads, and a centre 
island. The curve of the centre line of the road at this 
point is 928ft. radius. Reproduced in the accompanying 
tone engravings are views of the partly completed bridge. 
The total weight of the steelwork is 610 tons, each of the 


land at the maximum safe radius. The girders were 
afterwards rolled across the abutment and trestle on small 
steel trolleys running on rails. The erection of girders on 
spans D and E—the trestle K having previously been 
erected—occupied the available time on February 20th. 
The whole of the fabrication of. the steelwork and its 
erect.on was carried out by The Butterley Company Ltd. 








Army Mechanisation. 





Wir the progress of the mechanisation in the British 
Army during the past few years, the number of motor 
vehicles used has increased to over 22,500. The supply 
and maintenance of these motor transport and fighting 
vehicles is controlled by the Royal Army Ordnance Corps, 
and a number of depéts have been established throughout 
the country for this work. On Monday last we visited a 
central depét in the Midlands which is responsible for the 
purchase, inspection, testing, and equipping of the 
vehicles. This depét, which also holds and maintains 
stocks of vehicles and spare parts, controls a number 





with a good selection of modern machines, a blacksmiths’ 
shop, an electrical testing and repair section, paint spray- 
ing booths, a sheet metal working section, and a welding 
department. : 

When complete engines are received by rail from their 
makers they are removed from their transport cradles 
and securely packed in stout cases for storage prior to 
their despatch to the sub-depéts at home and overseas. 

As may well be understood, there is a considerable 
amount of office work to be done in connection with the 
purchase and handling of such large numbers of vehicles 
and stores, and for this work the general office has been 
mechanised as far as possible. 

During the visit we inspected a selection of the latest 
types of vehicles which are dealt with at the depét. They 
ranged from Scammel gun tractors with six-cylinder 
Gardner oil engines for heavy haulage work, to light vans 
for general-purpose work, and included mobile workshops, 
wireless vans, crane wagons, pontoon carriers, searchlight 
vans, armoured cars, portable offices for a Brigade Head- 
quarters, gas trailers for anti-gas training purposes and 
water tankers. In one of the movement sheds a demonstra 
tion fire alarm was given. A number of small motor 
trucks fitted with fire extinguishers and a number of 





large asbestos cloth screens fitted to frames on wheels 
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ERECTION OF 


five spans consisting of fourteen riveted plate girders 
(seventy in all), varying in length from 44ft. to 65ft., and 
in weight from 5 to 11 tons. The depths vary to suit 
the curvature of the structure and to accommodate foot- 
paths, pipe bays, and services. The north abutment is 
alongside the Derby Canal, and the south abutment on the 
L.M.S. Railway boundary. 

Erection was possible only on Sundays, and the whole 
of the erection was carried out on four Sundays—January 
2nd, 9th, 16th, and February 20th, 1938, in a total erection 
time of only 40 hours, with the assistance of the railway 
company’s 26-ton breakdown crane. 

The line diagram, together with the photographs, shows 
the method of erection. Four steel trestles, F, G, H, and K, 
were placed at intermediate positions on mass concrete 
foundations, at varying angles to suit existing positions 
of the canal and railway tracks. Erection commenced 
at the north end with span A and trestle F. As the crane 
available could not reach out to land girders further than 














BRIDGE OVER L.M.S. 


of smaller depéts from which certain spare parts in common 
demand are issued to the units in their areas. These 
smaller depéts are equipped and staffed for the carrying 
out of certain of the lighter repairs, but all heavy repairs 
and complete overhauls are done at the central depét. 
Each unit of the Army which employs motor transport or 
fighting vehicles has attached to it what is known as a 
Light Aid Detachment. These detachments are staffed 
by the R.A.O.C., and consist of mobile workshops carrying 
a selection of spare parts and varying in size in proportion 
to the number of vehicles attached to the unit. Light Aid 
Detachments carry out what may be termed the minor 
garage repairs, and the heavier repair work is done in 
large well-equipped workshops which have been estab- 
lished in all military centres at home and overseas. In 
the event of war these Light Aid Detachments will perform 
similar work with the units, but, in addition, Divisional 
Recovery Sections will repair or evacuate disabled vehicles 








in the battle areas; Army Field Workshops will carry 
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DIAGRAM TO ILLUSTRATE METHOD OF ERECTION 


the trestle, it was decided to float a temporary bridge 
upon a pontoon on the canal. This bridge supported a 
trolley upon which the front end of each girder was 
carried and rolled across, the railway crane assisting. 
Each girder after it had crossed was skidded across the 
abutment and trestle to the correct position. This work 
occupied the available time (7 a.m. to 6 p.m.) on January 
2nd. The following Sunday, span B and trestle G were 
erected, the girders being lifted into their correct positions 
by crane. This portion of the work occupied from 7 a.m. 
to 6 p.m. On the next Sunday, January 16th, span C 
and trestles H and K were erected, the crane occupying 
the down track from 7 a.m. to 1 p.m., and the up track 
from 1 p.m. to 6 p.m.- 

To enable the south spans to be erected the temporary 
bridge, previously used on January 2nd for the erection of 
the girders over the canal at the north end, was erected 
in the field and the girders rolled out in a similar manner. 
A temporary end prow was in this instance attached to the 





railway end of the girders to allow the crane to reach and 


out the more extensive repairs, and Base Dep6t Workshops 
will carry out complete overhauls and heavy repairs. 

The depét which we visited has been established within 
the past two years, and its lay-out and equipment have 
been based upon information gained in inspecting the 
works of a number of the largest vehicle manufacturers in 
the country. Ina shed covering an area of 180,000 square 
feet are stored new vehicles of all descriptions prior to their 
distribution to the various units. Adjacent to this is 
another large shed in which the vehicles are prepared for 
shipment. Before despatch each is minutely inspected, 
its equipment checked and marked, and it is completely 
greased at a service station. 

A main component store adjoins a railway siding and 
an access road served by overhead electric cranes. Before 
the components are accepted for storage in the bins, they 
are inspected, greased, and marked. In the workshops we 
saw a large number of vehicles of different kinds in various 
stages of overhaul. In addition to the usual equipment 
for a workshop of this kind, it had a machine shop equipped 








RAILWAY AND DERBY CANAL AT SPONDON 


are situated at various points throughout the depdét. 
Directly the alarm sounds, each employee has his par- 
ticular work to perform. The asbestos screens are placed 
round the burning vehicle, the truck containing extin- 
guishing equipment drives up, and about twenty men 
immediately begin spraying the flames from hoses and 
hand extinguishers. 

The depét is, as stated above, controlled by the Royal 
Army Ordnance Corps, but it is staffed by a mixture of 
civilians and soldiers. The method of staffing has two 
main objects—it ensures that the military staff for over- 
seas depots and field parks in wartime are properly trained, 
and that in the event of mobilisation there are sufficient 
civilians left behind to continue the work of the depét. 

Throughout our visit we were particularly impressed 
by the close co-operation and enthusiasm of the staff, and 
the noticeable absence of irksome restrictions usually 
encountered at such centres. 








CATALOGUES. 


Txos. Fretu anp Joun Brown, Ltd., Sheffield, 1.—Revised 
edition of “* Firth-Brown Nitralloy Steels.” 

HEENAN AND Froupe, Ltd., Worcester.—Folder introducing 
the new ‘‘ Heenan T ” type cooler for water and oil. 

Rockwetp, Ltd., Commerce-way, Croydon, Surrey.~ 
Critical Examination of Methods of Testing Welds.”’ 

Hoyt Metat Company or Gr. Britrary, Ltd., Deodar-road, 
S.W.15.—** The Hoyt Book on the Lined Bearing,” price 2s. net 

IMPERIAL SMELTING CorPorRaTION, Ltd., 95, Gresham-street , 
E.C.2.—-A brochure on zinc base alloy die casting development. 

Bascock aNpD Wiicox, Ltd., Farringdon-street, E.C.4.— 
A book, ‘“* The Babcock-Lully Steam Cycle Diagram,”’ by E. L. 
Lully. 

Croypon ENcGIngEERING Company, Ltd., Commerce-way, 
Purley-way, Croydon.—Catalogue E.M.7 on small D.C. and 
A.C. high torque geared motors. 

Kerrn, Biackman, Ltd., 27, Farringdon-avenue, E.C.4.— 
Publication V 145 on unit heaters with steam, hot water, or 
electricity as a heating medium. 

Henry Hvucues anv Son, Ltd., 59, Fenchurch-street, E.C.3. 
—Pamphlets describing recording echo-sounding equipments for 
surveying and navigational work. 

Burton, GrirFitHs snp Co., Ltd., Montgomery-street, 
Sparkbrook, Birmingham, 11.—A catalogue giving particulars 
of the “* Rotex ” range of electric tools. 

British ALuMIniuM Company, Ltd., Adelaide House, King 
William-street, E.C.4.—Information and data on aluminium 
alloy sheet and sections and aluminium ingots and billets. 


NewatL ENGINEERING Company, Ltd., Peterborough.—A 
catalogue of the firm’s products which include thread grinding 
machines, jig boring machines, lapping machines, gauges, 
micrometers, &c. 

HorrMANN Manvuracturinc Company, Ltd., Chelmsford.— 
Commemoration booklet describing the growth of the firm 
during the past forty years and the development of the manu- 
facture of ball and roller bearings. 

GENERAL Evectric Company, Ltd., Magnet House, Kings- 
way. W.C.2.—-A booklet describing ‘‘ Osram *’ photo-cells and 
“ G.E.C.” relays, and their applications. Catalogue F of indus- 
trial lighting fittings and accessories. 

Heap, WricHtTson anp Co., Ltd., Thornaby-on-Tees.— 
Particulars of Aetna-Standard cold-drawing machinery and 
equipment for the manufacture of tin-plate, steel, and non- 
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ferrous strips and sheets, which is now made by the company. 
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Continuous Reading Power Meters. 


+ 


T{YWO new types of continuous reading power meters, 

developed especially for ships’ propelling machinery, 
but applicable to any power shafting, are now manu- 
factured by the White Fox Instrument Company, Ltd., 
of Hebburn-on-Tyne. The design of these instruments 
include integrating mechanisms, which record the total 
shaft horse-power hours continuously, and indicating 
dials from which the shaft horse-power at any instant 
can be read directly. It is claimed that the installation 
of instruments of this pattern enables the performance 
of ships’ machinery to be recorded with a greater precision 
than has been possible hitherto, for from the records 
of the power meter the average shaft horse-power 
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FIG. 1—-ARRANGEMENT OF ELECTRICAL POWER METER 


developed becomes definitely known, whether for the 
day’s run or for the complete voyage. Data about 
matters such as the effect of different qualities of fuel 
on consumption per shaft horse-power hour; power 
developed under adverse weather conditions; the extent 
to which the full power installed is actually used; and 
the economy resulting from a clean bottom, change of 
propellers or streamlining of rudders, are obtainable 
and enable accurate comparisons to,be made. It is stated 
that up till now comparisons such as have been enumerated 
have been at best approximate, since the average power 











INSTALLATION 


Fic. 3—INTERRUPTER 


developed had to be inferred from a few intermittent 
observations. 

As mentioned above, two types of instrument are 
available—one operating on electrical principles, and the 
other purely mechanically. Both patterns function 
continuously and are permanently connected to the shaft- 
ing through which the power to be measured is applied. 
In each case a shaft horse-power dial and a shaft horse- 
power hour counter are fitted. The dial is calibrated 
in horse-power directly and the counter records the 
accumulated total of horse-power hours developed. 
From the difference of any pair of readings shown by the 


counter the average shaft horse-power maintained over 
the corresponding period is immediately ascertainable. 
Both instruments combine the factors of shaft speed and 
shaft torsion in such a manner that a separate observa- 
tion of revolutions is unnecessary. It is stated that the 
actual power being transmitted by the shafting from 
moment to moment is accurately indicated, even should 
fluctuations be caused by a heavy sea. 

The arrangement of the electric power meter is shown 
in the accompanying line engraving, Fig. 1. It can be 
seen that the equipment consists of a pair of interrupters 
—one of which is shown installed in Fig. 3—with suitable 








A Luoricators 





Pinion Driven From 
Split Wheel on P 
Main Shafting ‘ 





gearing for driving them from separate points on the 
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plate is then set back to this position. In order to main- 
tain the zero setting, the relation between the cam and 
eontact breakers must remain undisturbed in both inter- 
rupters when the equipment is finally installed. Accord- 
ingly, a locking ring, as shown in the drawing of the inter- 
rupter in Fig. 1, is fitted and the worm gear is disengaged. 
The hub which forms the mounting of all the mechanism 
of the interrupter is normally clamped rigidly in its 
bearing, but during installation it is unclamped suffi- 
ciently to enable the complete locked unit to be rotated 
until the chain or spur drive comes correctly into mesh. 
Upon reclamping it in its bearing and removing the locking 
ring, the installation is ready for use. 

The generator drive and spur gears are provided with 
drip-feed lubricators. The interrupter circuit should be 
reversed daily by means of the change-over switch fitted 
on the instrument board. Apart from operating the cam 
Jubricator once a week and attending to the drip-feed 
lubricators, the makers state that the equipment requires 
very little attention. 





The mechanical type of installation is illustrated in 
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main outshaft in the tunnel, also a small permanent field 
generator, of White-Fox patented multi-magnet design, 
driven by the main shafting, an instrument panel, and 
the necessary connecting cables. On this drawing the 
electrical circuit is shown and it will be observed that 
electrically the instrument is entirely self-contained, no 
connections to the ship’s mains being required; con- 
sequently, the power meter operates whether the ship’s 
generator is running or not. 

Each interrupter is fitted with a four-lobe cam for the 
operation of a contact breaker, which opens and closes 
contacts about twenty-five times per second at full 
speed. The zero setting is such that, if the shaft is revolv- 
ing and transmitting no power, the closing of the contacts 
on the forward contact breaker occurs at the same moment 
as the opening of the contacts on the after contact breaker. 
When the shaft is transmitting power, however, the 
slight twist as a result of torsion in the shaft causes a 
period of overlap between the interrupters to be estab- 
lished. At the interrupters the angle of overlap is con- 
siderable, by reason of the step-up in gear ratio, and it 
will, of course, vary in direct proportion to the twist in 
the main shaft. During the period of overlap current 
passes through the metering circuit. 

The generator delivers to the metering circuit an 
electrical current of which the voltage is proportional 
to the speed of the main shafting. The quantity of 
electricity passing through the circuit in unit time varies 
therefore with the amount of overlap and the voltage, 
and is therefore proportional to both twist and speed— 
that is to say, to the same product as that on which the 
horse-power transmitted depends. Standard electrical 
meters are placed in the circuit for reading the quantity 
of electricity in unit time, and also the total quantity 
that passes in a given time. Suitably arranged resistances 
in the circuit enable the meters to be read directly in 
shaft horse-power units. The relative speeds of the 
main shafting and of the interrupters are fixed by choosing 
suitable gear ratios, such that not less than twelve, more 
usually about twenty-four, pulses of current are passed 
per revolution. Hence, cyclical variations during each 
revolution are taken into account. 

Establishment of the initial zero setting and calibration 
of the instruments are carried out on a test bench. The 
forward interrupter is fitted with a worm and wheel 
motion, which enables a carrier plate and the contact 
breaker to be advanced or retarded in relation to the cam. 
The pair of interrupters and the generator are driven 
during this test from adjacent points on a stiff shaft, and 
the instrument readings corresponding to various angles 
of advance and speeds of revolution are obtained. The 
angular position of the carrier plate corresponding to the 
zero reading of the meters is thus found and the carrier 





FIG. 2—ARRANGEMENT OF MECHANICAL POWER METER 


the engraving Fig. 4. The power meter is mounted 
with its ecountershafts parallel to the main shaft. At the 
centre of the base length utilised for metering the two 
countershafts extend from either side of the power meter 
to the ends of the base, where they are connected to the 
main shafting by means of suitable gears. The gearing is 
arranged to step up the speed of each countershaft and 
to reverse the direction of rotation of the after one. The 














Fic. 4—MECHANICAL POWER METER 


power meter consists of a triple bevel gear with bevel gears 
A (Fig. 2) and right and left-hand spindles connected to 
the countershafts. The axis of the crown wheel B is 
vertical. A tilting box C, provided with trunnions mounted 
in ball bearings between the two halves of the split main 
casing, houses the complete gear assembly. The outer 
vertical spindle D is hollow and drives through epicyclic 
gearing an inner vertical spindle E at reduced speed. 

At the top extremity of the inner vertical spindle, out- 
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side the tilting box, is fitted a part known as a spherical 
dome F, as shown in the drawing. In contact with the 
dome is a tracking wheel G and above is mounted a meter- 
ing wheel H, the diameter of which is chosen to suit the 
power transmission characteristic of the installation. A 
small flexible shaft J is connected to the metering wheel 
and drives the recording head K for indicating the speed 
and recording the number of revolutions of the metering 
wheel. 

The operation of the apparatus is as follows :—The 


‘countershafts rotate the right and left-hand bevel gears 


in opposite directions at a speed proportional to that of the 
main shaft. The crown wheel is rotated by, and its angle 
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of tilt is controlled by, the relative angular displacement 
of the right and left-hand bevels. Therefore whilst the 
crown wheel speed varies directly with the speed of the 
bevel gears, relative lead or lag of one of them over the 
other, as the result of twist in the main shaft, causes the 
axis of the crown wheel to become displaced from its 
original vertical position. The tracking wheel initially is 
in contact with the centre of the dome, but when the 
main shaft is transmitting power, contact takes place 
on a circular track of which the radius is proportional to 
the twist of the main shaft. Hence the speed of rotation 
of the metering wheel, driven by the tracking wheel, is 
proportional to both the twist and the speed of rotation of 
the main shaft. In order that the dial of the recording 
head can be marked directly in shaft horse-power units, 
suitable proportions for the measuring components of the 
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power meter are chosen. Attached is a counter which 
measures directly in shaft horse-power hours. 

It is interesting to note that the tracking wheel is 
mounted in such a manner as to maintain itself normal 
to the surface of the dome for all ‘‘ ahead ”’ angles of tilt. 
Furthermore, the radius of the dome is not made equal 
to its distance from the tilt axis, since the effective radius 
of the point of contact of the tracking wheel must vary 
with the angle of tilt, as opposed to the chord of this angle. 

When the main shafting rotates in the “‘ astern ”’ direc- 
tion the rotation of the dome is reversed and also the 


direction of tilt. The tracking wheel is therefore not 
reversed in its direction of rotation, and continues to 
register horse-power as @ positive quantity. 

Another interesting feature is to be found in the design 
of the drive to the recording head. The peripheral speed 
of the surface of the metering wheel is independent of the 
diameter of the tracking wheel, since the tracking wheel 
only acts as an intermediary. The speed ratios between 
metering wheel and dome are therefore, it is claimed, 
permanently maintained, even though slight wear on the 
tracking wheel tread should take place. The firm states 
that the material of which the tracking wheel tread is 
composed does not wear quickly. The ring forming the 
tread can be replaced in a few minutes without stopping 
the power meter. The drive in the recording head is 
illustrated in Fig. 5. 

Made of sufficient size to enable them to resist torsional 
stresses, the countershafts are only able to twist a rela- 
tively small proportion of the twist in the main shaft, 
since the torque required to drive the power meter is not 
very large. However, the small twist which actually 
occurs comes to the power meter in two equal and opposite 
quantities and therefore the effects are cancelled. 








Transmission of Power by Fluid 
Couplings.* 
By HAROLD SINCLAIR, M.I. Mech. E.+ 


VARIABLE FILLING FLUID COUPLINGS. 


VARIABLE filling couplings are most commonly used 
for speed regulation in connection with constant-speed 
driving motors, control of the quantity of liquid in the 
working circuit being effected by means of a scoop tube 
which maintains a constant circulation through an external 
circuit of liquid drawn off from the working chamber. The 
external circuit provides a convenient means by which 
liquid can be added or removed by a reversible pump, to 
increase or reduce the speed as desired. Fig. 1 shows such 
a design, known as a ‘“pump-controlled scoop tube 
coupling,” having a cooler in the external circuit. 

Core Guide Ring.—The working circuit formed by the 
curved passages of the impeller and runner of the scoop 
tube couplings has for many years been of the general 
form originated by Professor Féttinger, and in its most 
efficient proportions is adopted in the * Vulcan ”’ coupling. 
The object of the core guide ring, around which the vortex 
ring of liquid circulates, is to ensure the highest efficiency 
in consequence of an orderly flow of the liquid with the 
lowest frictional and eddy losses when the coupling is 
full. The full condition is normal in the Vulcan couplings 
used so widely for marine propulsion, but in the case of 
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FiG. 1—Pump-controlledScoop |Tube~ Coupling 





the scoop tube couplings which are mostly operated in 





slip, with special reference to fan and pump drive couplings, 
where the power of the driven shaft varies approximately 
as the cube of the speed. 

“Flat Spot.”—In the case of underloaded couplings it 
had been observed that a portion of the quantity-slip 
curve was flattened in the region of 30 per cent. slip and 
experiments were directed to discovering the cause of this 
* flat spot,” and means for its elimination. In practice 
no trouble has been experienced from it in the many 
hundreds of scoop tube couplings applied to boiler-house 
fan drives, since the phenomenon does not occur in 
couplings working under normally loaded conditions, But 
this effect was observed in a few unusual cases where the 
coupling was underloaded due to its being large for the 
duty, or where the horse-power required by the fan was 
less than had been estimated. It was soon realised that 
the liquid filling the voids formed between the two semi- 
circular core guide rings would not be effective in the 
transmission of power, and that the slope of the quantity- 
slip curve would be improved by closing these voids. 
The usual practice is to fit the annular filling plates shown 
in Fig. 2. 

Interrupted Core Ring.—The correct solution of the 
“* flat spot ’’ problem appears obvious now that it has been 
found. It merely involves cutting ports through, or inter- 
rupting sections of, the core guide ring at regular intervals, 
as shown in Fig. 2. The impeller and runner in the upper 
photograph have a standard “ Vulcan ”’ circuit with con- 
tinuous core ring, and those below have the interrupted 
core ring. 

Three progressive degrees of filling of a Vulcan circuit 
which is oversized for the power to be transmitted are 
illustrated by Fig. 3, and the extent to which the core 
guide ring causes the “flat spot’ by interfering with 
the progressive building up of the vortex ring is clear. 
The complete elimination of the core guide ring was 
naturally tried, but it is not a satisfactory solution because 
the slip, when full, is on the high side. Moreover, the 
vortex tends to be unstable in form, and torque surges 
can occur under certain conditions of load and degree of 
filling. Trials were at first made with a variety of shapes 
of working circuit and guide ring devices, some of them 
laughable in the light of present knowledge of the vortex 
action, and these gave interesting and often surprising 
results. With one design a torque surge was set up that 
was sufficiently powerful to tear away the guide ring 
sections and fracture the whole of the driving vanes. The 
successful solution of the “‘ flat spot’ problem was the 
result of the experimental work in Detroit of Mr. N. L. 
Alison, when confronted with this problem in an installa- 
tion having oversized couplings, in connection with a 
Bailey automatic control system. A flat spot of such 
magnitude resulted that it proved too much for the con- 
trol system to deal with. Since the core guide rings have 
been interrupted, the control is perfect, both with hand 
and automatic regulation, despite the fact that the 
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the partly filled condition, the changes which take place 
in the formation of the fluid vortex ring as the coupling is 
progressively filled were not at first obvious, and have been 
the subject of lengthy experimental studies. These were 
initiated in order to obtain a more uniform slope of the 
characteristic curve relating the quantity of liquid to the 





* The Institution of Mechanical Engineers, April 22nd.— 
Abstract. 

{7 Managing director, Hydraulic Coupling and Engineering 
Company, Ltd. 





FIG. 2—Continuous Core and Interrupted Core Rings. 


couplings are working well below the normal !od rating 
for their size. 

Minimum Slip and High Starting Torque.—In the 
standard Vulcan circuit the point of minimum slip at 
normal loadings occurs when the coupling is about 95 per 
cent. full, and there is actually a slight increase in slip as 
the filling is continued to 100 per cent. The interrupted 
core ring coupling, on the other hand, has a slightly lower 
minimum slip and gives a progressive reduction of slip 
as the filling is increased until the minimum value is 
reached when it is 100 per cent. full. 
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A further point of interest when the interrupted core 
ring coupling is applied to loads requiring a high starting 
torque is that the stalled torque attained when filling the 
coupling is considerably higher than with the old standard 
circuit. Other factors, such as filling pressure, arrange- 
ment of filling ports, and correct air venting, also have a 
great effect on the rates of increase of starting torque, 
but these details are beyond the scope of the paper. 

Scoop Tube Effects.—The scoop tube coupling was con- 
structed for many years with a scoop tube of admittedly 
crude form, since negligible advantage had been shown by 
early tests of improvements in its hydraulic design. 
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Fic. 3—Three Stages of Filling (Fan Drive). 


More’recently it was found advantageous to increase the 
rate of oil circulating through the cooler and thus reduce 
the water consumption, because of the higher heat transfer 
rate obtained. An improved scoop tube with thin walls 
and a taper tip was successfully introduced to deal with 
the required increase in the circulating pressure, and its 
capacity was proved by tests upon experimental couplings 
to be easily sufficient for the new requirements. 

“After installing the new scoop tube in a number of 
couplings, a curious inconsistency was observed in their 
operations, although they were identical in design. Some 
of the couplings tended to lose speed slowly when driving 
for long periods boiler fans working at constant load. 
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Fic. 4——0il Leakage Along the Scoop Tube Housing and Baffle 
for its Prevention. 


At first, tightness of the suction and delivery foot valves 
in the reservoir tank (X in Fig. 1) was suspected. In a 
number of cases leakage was proved to be due to distor- 
tion of the ball valve seatings, which had been pressure- 
tight under test, as a result of the effects of time and 
temperature on the cast iron valve body. The foot valve 
design was altered and tests made with various materials 
for the seating, the best results being obtained with a high- 
grade white metal in a mild steel housing. The white 
metal is durable enough to withstand a million reversals 
of the pump, while it is soft enough to flow very slightly 
when distortion of the housing occurs, and thus maintain 
a perfect seal. 

The cause of the loss of speed and the inconsistency as 
between one coupling and another was eventually traced 





to variations in the spray effect in the scoop tube chamber, 
and the resultant creeping of oil along the scoop tube 
housing at point X in Fig. 4, and thence down through the 
manifold drain ports into the reservoir. The leakage is 
prevented simply enough by fitting an anti-leak baffle, 
as shown at point Y, but its occurrence was only dis- 
covered by cutting open the outer casing of a test coupling 
to study scoop tip effects under various running conditions. 
In the case of the coupling running clockwise, as shown in 
Fig. 5, there was little spray and no need for the anti- 
leak baffle, since the “‘ bow wave ”’ of oil at the tip of the 
scoop tube is seen to be quickly merged with the annular 
ring of oil rotating with the casing. In the case of the 
opposite rotation shown in Fig. 5, however, the ‘‘ bow 
wave ”’ disturbance is seen to form a standing wave which 
collapses in the path of the oil entering the open scoop, 
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Fic. 5—-Scoop Tube Spray Formations. 


and thus surprisingly reduces its capacity in terms of 
pressure and volume for a given degree of spray in the 
scoop tube chamber. In addition, this arrangement of 
scoop tube creates considerable spray in its wake. 

In conneetion with these scoop tube tests, very careful 
power measurements were made to confirm that the scoop 
tube was still an efficient means of circulating liquid 
through the external system in modern designs. The 
energy consumption due to the scoop tube varies with the 
quantity handled, but is commonly of the order of 0-5 per 
cent. of the full power rating of the coupling. A pivoted 
scoop tube and delicate spring balance measured the 
reaction, and the readings were checked with a large-scale 
ammeter showing the variations in input to a test motor 
driving a coupling having no runner and output shaft. 
Various quantities of liquids were circulated at different 
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Fic. 6—Scoop Tube Coupling with Hagan Displacement Control 
Cylinder. 


pressures, and a constant was determined to connect the 
power, calculated from the change in scoop tube reaction, 
with the corresponding change in ammeter reading when 
the quantity circulated was varied. 

It is clear from first principles that the scoop tube utilises 
the kinetic energy of the liquid discharged from the working 
circuit, and does not introduce any measurable source of 
loss of energy. Hence, within the limitation of pressure 
corresponding to the tip velocity which a scoop tube can 
handle without ploughing, it is found that the energy loss 
due to the circulation is proportional to the quantity, and 
is not affected by increasing the resistance of the external 
circulation system. Circulation can be maintained through 
a fluid coupling by means of an external pump, in which 
ease the liquid discharged from the working circuit is 
collected in a casing and drains to a sump, its energy of 
discharge being lost. If a scoop tube instead of a pump be 
used to maintain the circulation, the small power required 
to drive the pump is saved, since the scoop tube utilises 
the kinetic energy of the liquid leaving the coupling, and 
does not of itself introduce a loss. 

Elimination of Auxiliaries —The reliability of a main 
power transmission is, of course, determined by the 
reliability of any auxiliaries essential to its operation. 
In the case of the pump-controlled scoop tube coupling 





shown by Fig. 1, a very high standard has been achieved 
by using a simple reversible gear pump which is normally 
idle, and is operated only during the moments when the 
speed is being adjusted. It is, however, in the case of 
automatically controlled drives requiring a continuously 
running servo-pump and piston valve for filling or empty- 
ing that the question of dependence upon auxiliaries is 
a reasonable point of criticism. An improvement in this 
direction is the displacement cylinder control evolved in 
conjunction with the Hagan automatic regulator, as 
illustrated by Fig. 6. 

The coupling is of the standard scoop tube type, the 
reversible motor-driven pump and control switch being 
retained as a complete standby for remote manual control. 
The automatic control cylinder is connected by pipe to 
the scoop tube discharge branch, its piston being actuated 
by the compressed air or other fluid pressure used fur the 
remainder of the combustion control system. The quan- 
tity in the working circuit can be quickly increased by 
raising the control piston, and similarly decreased by 
lowering the piston. In one high-pressure boiler installa- 
tion the speed response with the induced draught fans is 
considerably faster than with the forced draught fans 
driven by A.C. commutator motors with Hagan control. 

An incidental problem with displacement control of 
this kind, however, is the variable accumulation of air in 
the control cylinder, particularly after a rapid piston 
movement downward and withdrawal of highly aerated 
oil from the coupling. A tube is therefore connected from 
the conical top of the cylinder to “ bleed” a small flow 
continuously into the scoop tube chamber. The oil in the 
control cylinder is thus kept free from accumulated air 
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FiG. 7—Quick-emptying Coupling with Centrifugal Transfer t 
Gravity Tank. 


and the quantity in the coupling is always proportional, 
as it should be, to the position of the control piston. 

A further step towards the elimination of auxiliaries has 
been the use of a “suction scoop tube” by which the 
coupling can fill itself from the reservoir, the open end of 
this scoop trailing in the rotating annulus of oil in the 
scoop tube chamber, so that a serviceable vacuum is 
created. By using a suction scoop and a normal pressure 
scoop tube with a control valve for each, it is possible 
for a coupling to fill or empty itself without auxiliary 
means. Alternatively, the use of an ejector actuated by 
the scoop tube pressure enables the coupling to fill or 
empty itself as desired, by opening contro] valves on the 
suction and pressure sides respectively of the ejector. 

In either of the above cases, the application of automatic 
control is simply a matter of regulating the valves in 
question, and the coupling is independent of auxiliary power. 
The rate of filling is, however, rather slow when the 
coupling is nearly empty, and a reduced quantity is then 
circulating through the scoop tube. Temperature effects 
are a factor to be reckoned with in the operation of both 
the suction scoop tube and the ejector method of filling : 
hence further schemes for regulating the coupling without 
auxiliaries were studied. 

Gravity Filling and Rim Pumping—One method, 
illustrated by Fig. 7, involved reversion to the old practice 
of gravity filling, the scoop tube being dispensed with 
in this case and provision made for very rapid emptying. 
The fluid coupling was arranged in a casing, of which 
the bottom part formed a shallow sump and the upper 
part a gravity tank immediately above the coupling. 
Quick-emptying valves were provided of the kind shown 
by Fig. 8, which are held shut by the centrifugal head of 
liquid when the coupling is running. They are opened 
simply by cutting off the feed from the gravity tank so 
that the working circuit quickly empties. The rim of 
the coupling was embraced at the lower part of its cireum- 
ference by a stationary chute so that when the emptying 
valves opened the rush of oil from the coupling was directed 
upwards by the chute into the gravity tank. In this way 
the whole coupling acted for the brief emptying period 
as a crude but effective centrifugal pump, and the oil was 
transferred within a few seconds to the top tank. The 
small leakage from the emptying valves and labyrinths 
on the filling manifold was transferred continuously 
from the sump to the top tank by a chain pump formed 
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out of a spiral spring running over guide pulleys in the 
sump and the top tank respectively, and driven by a 
groove in the boss of the coupling. This simple device 
proved very effective in eliminating the power loss that 
would occur if the oil level in the sump were in contact 
with the rim of the rotating coupling. Filling was by 
gravity through a large port and valve, but in view of 
the low head the starting torque was deficient despite 
the use of impeller core filling tubes intended to promote 
quick fillmg. The coupling was essentially designed for 
use only as a fluid clutch for connecting and disconnecting 
the drive. It was quite unsuitable for high powers, or 
for working continuously in a partially filled condition, 
owing to the low head available for circulating through a 
cooler. Furthermore, because a fixed casing was necessary 
to enclose the rotating parts, the rate of heat dissipation 
was very low, and on these several grounds the design 
was abandoned. 

An example of the rim pumping idea was carried out 
in connection with a sump tank only, and no gravity 
tank, in the fluid coupling shown in Fig. 9. The coupling 
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FIG. 8-—Quick-emptying Diaphragm Valve. 5 


Pi i en oo 


is of the conventional Vulcan type completely enclosed 
in a fixed casing, in which an annular channel surrounding 
the rim is formed. The lower part of the casing is extended 
to form a sump tank with bearings supporting the impeller 
casing and the runner. A pumping disc or fin, mounted 
on the rotating casing, entrains oil within the annular 
channel of the fixed casing, which it delivers together with 
oil discharged by the usual leak-off nozzles from the work- 
ing circuit into a port in the top half of the unit. Thence 
it passes through a cooler and is directed by a control 
valve either back into the working circuit or to the sump. 
The valve also controls the inflow of oil from the sump 
into the annular pumping channel, where it is picked 
up by the pumping dise as described. The control valve 
has three positions : 

(a) Filling—The inlet to the annular channel is 
open and so is the port leading to the working circuit, 
so that oil picked up from the sump is transferred to 
the working circuit, thus filling the coupling. 

(b) Running—The inlet to the annular channel is 





controlled coupling,” having a radially movable scoop 
tube within a rotating chamber enlarged sufficiently to 
contain the whole of the liquid required for the operation 
of the coupling. This is shown in Fig. 10. The working 
circuit is of the interrupted core-ring type, and leak-off 
nozzles are arranged at the periphery in the usual manner. 
The outer casing is large enough to receive centrifugally 
the full eontents of the working circuit, which forms a 
rotating annulus of the depth indicated by the dotted 
line. When stationary the liquid is contained in the 
lower half of the casing, and there is no need for an 
external reservoir or liquid-tight glands. The scoop 
tube housing is mounted on a plain bracket, the scoop 
itself being pivoted so that it can swing through an angle 
of about 70 deg. and its open end moved progressively 
from the point where it is out of contact with the annulus 
of liquid and the working circuit is empty, to the fully 
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Fic. 10—Principle of Scoop-controlled Coupling. 


engaged position where the whole of the liquid is trans- 
ferred from the reservoir and the working circuit is full. 
The rocking of the scoop tube requires very little effort 
and is effected directly by a hand lever. When remote 
control is desired a small worm-geared servo-motor is 
the most convenient means; a spring-loaded clutch 
obviates the need for limit switches, and permits the scoop 
tube to be controlled directly by the hand lever if the 
servo-motor supply is off. 

Automatic control can be applied directly to the scoop 
tube lever, for example, by a speed governor on the driven 
shaft, or by a torque motor energised from the main motor 
circuit if constant motor load is desired. If the pressure 
or some other function of the driven machine is to be 
governed, the necessary regulator can usually be applied 
directly to control the scoop tube, and heavy servo- 
mechanism is not necessary. 

Steam Squirrel-cage Motor.—This unusual expression 
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FIG. 9—Coupling with Rim Pumping. 


closed and the port leading to the working circuit is 

open, so that the pumping fin simply returns the oil 

discharged from the leak-off nozzles through the control 
valve into the working circuit, and the coupling works 
with a fixed quantity. 

(c) Emptying—The inlet from the sump to the 
annular channel is closed and the discharge therefrom 
is open to the sump, so that the oil flowing through 
the leak-off nozzles is discharged to the sump, and the 
coupling empties. 

The design has the merit of being self-contained 
without auxiliaries so that hand or automatic control is 
readily applied to the regulating valve, also it requires 
no guard over the rotating parts. In view of the low heat 
dissipation from the stationary casing and the low head 
created by the pumping disc, however, a cooler of large 
area is required, and this type of coupling has not been 
generally adopted. 

Scoop-controlled Coupling.—By far the most successful 
self-contained coupling as yet produced is the “ scoop- 





is used to describe the combination of a squirrel-cage 
motor with a scoop-controlled coupling in which the 
scoop tube is permanently fixed in the full-speed position. 
Such a unit is very suitable for driving loads such as 
feeders, conveyors, and so forth, which are liable to be 
stalled—possibly by some temporary overload condition 
which will remove itself or can be cleared. With a 
** solidly ’’ coupled motor such conditions cause the over- 
load trip to operate, and frequent tripping of the motor 
is a nuisance, for example, in bucket dredger drives. 

The characteristic of the scoop-controlled coupling 
with fixed scoop is of interest in that the coupling will 
transmit a high overload, up to the pull-out torque of 
the motor, with only a modest increase in the slip. When 
this limit of torque is exceeded, however, the motor slows 
down and the runner of the coupling smoothly stalls. 
Under this condition liquid from the working circuit 
empties rapidly into the scoop tube chamber so that the 
torque on the motor decreases, and within about ten 
seconds the motor speed and current have returned to 





normal, while full load torque is maintained at the output 
shaft. As soon as the cause of the overload is cleared, 
the driven machine will automatically accelerate, and 
since the stalled conditions causing partial emptying 
have ceased, the working circuit is refilled by the pumping 
action of the fixed scoop tube. The general effect is 
that of giving a useful steam characteristic to a simple 
form of electric motor which would have to be suitably 
rated to withstand short conditions of overload under the 
circumstances described. If the driven shaft should be 
stalled for a long period the oil temperature would, of 
course, rise, but only at a fraction of the rate of the rise 
of temperature of a stalled electric motor under similar 
circumstances. If no operator is in attendance a thermo- 
static trip could be used to cut off the power to the motor 
when a predetermined oil temperature had been reached. 


(To be continued.) 








Symposium on Steelmaking. 





IN conjunction with the annual meeting of the Iron 
and Steel Institute on May 4th and 5th, 1938, a symposium 
on Acid and Basic Open-hearth Steel-making will be held. 
There will be four sessions during the two days, beginning 
at 10 a.m. and 2.30 p.m. on each day. 

The objects of the symposium are :— 

To provide authoritative statements of the various 
open-hearth processes, including design of plant and 
practice, employed in the different districts of Great 
Britain. 

To set out the differences in practice and the reasons 
for them. 

To explain changes in recent years and how present- 
day practice has been developed. 

To arouse interest in open-hearth practice and provoke 
discussion on the differences in design and practice. 

To obtain the formulation of problems requiring 
elucidation with a view to the initiation of research, 
if found desirable, by the Open-hearth Committee and 
other bodies. 

Papers have been presented on open-hearth practice 
and on connected problems from each of the main districts 
of Great Britain. In most cases these papers have been 
prepared at the instance of panels representing a number 
of the principal works in the district. Special papers on 
slag control and the physical chemistry of steel-making 
have also been contributed. ’ 

The following twenty-four papers have been written fo 
the symposium :— 

Glasgow District.—J. G. Fairgrieve and J. Gibson, 
‘Basic Open-hearth Practice in Scotland”; J. M. 
Ferguson, *‘ Manufacture of Plain Carbon Acid Steels ” ; 
R. Hay, J. M. Ferguson, and J. White, ‘‘ Some Aspects of 
Slag Control in Melting Practice.” 

Lancashire District.—J. Sinclair Kerr, J. V. Morgan, W. 
Goldsbrough, and D. Binnie, “* Open-hearth Steel-making 
as Practised at the Irlam Works of the Lancashire Steel 
Corporation, Ltd.” ; J. W. Danks and V. W. Davison, 
“The Barrow Hematite Steel Company, Ltd.” 

Lincolnshire District—J. B. R. Brooke, 8S. R. Isaac, and 
A. Robinson, ‘The Steel Plants of the Frodingham 
District, Scunthorpe”’’; A. Robinson, ‘The Appleby- 
Frodingham Steel Company’s Melting Shops”; J. B. R. 
Brooke, ‘‘ John Lysaght, Ltd., Normanby Park Steel 
Works, Scunthorpe”’; S. R. Isaac, “The Redbourn 
Works Melting Shop of Richard Thomas and Co., Ltd.” 

North-East Coast District—Frank Bainbridge, W. 
Geary, James Winter, and P. W. Wood, “ Acid and Basic 
Open-hearth Practice on the North-East Coast”; James 
Winter, ‘‘ Practice at the Works of the South Durham 
Steel and Iron Company, Ltd., and Cargo Fleet Iron 
Company, Ltd.”’; P. W. Wood, ‘‘ Open-hearth Acid and 
Basic Processes at Consett ’?; W. Geary, L. E. Crooks, and 
E. Drewery, “‘ Plant and Practice at Works of Messrs. 
Dorman, Long and Co., Ltd.”?; Frank Bainbridge, ‘* The 
Melting Shop of the Skinningrove Iron Company, Ltd.” 

Sheffield District.—E. Dawtry, W. H. Hadfield, F.R.S., 
and C. W. Wright, ‘*‘ Acid Siemens Open-hearth Process ”’ ; 
R. Percival Smith, ‘‘ Making Basic Open-hearth Steel for 
Many Purposes”; R. T. Lintern and R. A. Hacking, 
‘“* Basic Open-hearth Steel-making Practice of the Park 
Gate Iron and Steel Company, Ltd., Rotherham”; R. J. 
Sarjant and E. J. Barnes, ** Some Experiences in the Design 
and Control of Open-hearth Furnaces ” ; T. Swinden and 
J. H. Chesters, ‘* Steel Works Refractories.” 

South Wales District—-James A. Davies, ‘‘ The Mixed- 
gas Melting Shop of Guest, Keen, Baldwins, East Moors, 
Cardiff ’’; R. W. Evans, “ A Tilting Furnace Fired with 
Cold Coke-oven Gas.” 

Physical Chemistry of Steelmaking.—A.McCance: ‘‘ The 
Application of Physical Chemisty to Steelmaking.” 

Correlation of British Open-hearth Data.—‘‘ British 
Open-hearth Data and their Correlation,’ by the Open- 
hearth Committee of the Iron and Steel Industrial Research 
Council. 

Bibliography (to be Included in the Bound Volume).— 
‘“‘ Bibliography on the Physical Chemistry of the Open- 
hearth Process, covering the period 1920 to 1937,” pre- 
pared by the Library and Information Department of the 
Tron and Steel Institute. 

With a few exceptions, the papers will be taken as read, 
the individuals introducing the subjects being given a 
quarter of an hour each. ; ; 

On Wednesday morning will be discussed Correlation ot 
British Open-hearth Data, Refractories, Fuel ; and in the 
same afternoon, Fuel (continued), Furnace Design and 
Control, and Pit-side Practice. On Thursday morning :— 
Basic Steel-making (a) Hot Metal Practice in Fixed Fur- 
naces, (b) Cold Metal Practice in Fixed Furnaces, (c) Tilt- 
ing Furnace Practice, and Acid Steel-making will be 
considered ; and on Thursday afternoon, Metallurgy and 
Physical Chemistry of Steel-making will be discussed. 








THe Late Mr. Joun Westati.—We regret to learn 
of the death on April 18th of Mr. John Westall, a director 
of Kendall and Gent, Ltd., Manchester. Mr. Westall 
was actively engaged in the firm’s business for over forty 
years. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


India’s Steel Imports. 


A Survey of the Import Trade of India from 
April Ist to December 31st, 1937, the first nine months 
of the Indian fiscal year, shows that there was a consider- 
able increase in the imports of iron and steel. In the case 
of bars the total increased by more than 100 per cent. 
in tonnage and trebled in value compared with the 
corresponding period in the previous year. Actually, 
the quantity rose from 22,000 tons, valued at Rs. 274 lakhs, 
to 45,000 tons, valued at Rs. 814 lakhs. Shipments from 
Great Britain increased from 10,360 tons to 15,454 tons, 
whilst the arrivals from Belgium were 10,440 tons, com- 
pared with 5120 tons in the previous period. There 
was a notable increase in the imports from Luxemburg, 
which rose from 1139 tons to 9524 tons, whilst imports 
from France jumped from 2381 tons to 6840 tons. A 
comparatively small increase took place in the arrivals 
from Germany to 2203 tons from 1564 tons. Imports of 
beams, channels, pillars, girders, and bridgework increased 
from 18,654 tons, valued at Rs. 22 lakhs, to 19,444 tons, 
valued at Rs. 28 lakhs. The British makers enjoyed 
about 70 per cent. of this trade and their share advanced 
from 11,000 tons to 13,000 tons. Imports from Germany 
rose from 2183 tons to 3131 tons. The arrivals from 
Belgium, however, dropped from 2637 tons to 1835 tons, 
and those from France almost disappeared, falling from 
2326 tons to 438 tons. A slight decline occurred in the 
imports of rails, chairs and fish-plates, which fell from 
6529 tons to 5931 tons, although the value rose from 
Rs. 7-1 lakhs to Rs. 8-2 lakhs. Shipments of this material 
from Great Britain dropped from 2334 tons to 833 tons, 
whilst from Germany they increased from 1408 tons to 
2660 tons. Imports of galvanised sheets and plates fell 
from 43,359 tons to 39,641 tons, but the value rose from 
Rs. 72 lakhs to Rs. 89 lakhs. About 60 per cent. of this 
trade went to British manufacturers, but there was little 
change in the imports of British material, the tonnage 
being 24,754 tons, compared with 24,174 tons in the pre- 
vious period. It is notable that whilst the imports from 
Japan dropped from 11,731 tons to 9894 tons, the value 
rose from Rs. 18-3 lakhs to Rs. 25} lakhs. The same 
applies to shipments from Belgium, which increased in 
value and declined in quantity from 6387 tons, valued 
at Rs. 8? lakhs, to 4512 tons, valued at Rs. 1] lakhs. 
A similar increase in value and decline in quantity charac- 
terised the trade in sheets and plates, which from 20,477 
tons dropped to 16,848 tons, the value being Rs. 26-8 
lakhs and Rs. 32} lakhs respectively. 


The Pig Iron Market. 


Quiet conditions continue to rule in practically 
all departments of the pig iron market. In the foundry 
section there is a general disposition to postpone new 
business until the abundant stocks of imported and British 
material which exist in this country have been reduced. 
This inclination to wait upon events is strengthened 
by the belief that the duties upon pig iron will be increased 
to 334 per cent. The application for the restoration 
of the duties applies to all descriptions and it is expected 
that an announcement will be made at any moment. 
The price of foundry grades is stabilised until June 30th, 
and there is a strong current of opinion amongst consumers 
that the quotations for the second half of the year should 
be reduced from the present level and that in any event 
the producers should announce their policy at an early 
date so that the trade may know where it stands. It is 
suggested that a statement upon this point will be made 
when the Government’s decision regarding the duties is 
made known. On the North-East Coast business since 
the holidays has consisted almost entirely of deliveries 
against running contracts. A few small shipments have 
been made to Scotland and there is some hope that this 
trade will expand. There is little inducement, however, 
for buyers to place forward contracts since they are able 
to obtain prompt delivery for any quantity they may 
require. On the other hand, the makers are endeavouring 
to adjust production to the existing conditions so far as 
possible since considerable stocks are held at their works. 
Export business seems almost impossible at the present 
quotation of £5 10s. f.o.b. for Cleveland No. 3 quality 
as Continental irons are being offered at much lower 
prices. In the Midlands the volume of new business is 
on a poor scale, and as most of the light castings makers 
are short of work there seems no immediate prospect of 
an improvement in the position. As a result the stocks 
at the furnaces are being added to steadily. The view is 
held that as the building trades are showing signs of an 
improvement this should be reflected later on in the year 
in better conditions at the light castings works. There is 
only a hand-to-mouth trade passing in Scottish pig iron 
as consumers are well covered. The stocks of basic iron 
in this country are also far in excess of immediate require- 
ments and iron is lying at the docks as well as at consumers’ 
yards. The position is not so congested in the hematite 
market, but the makers have large tonnages of material 
on hand. Considerable quantities are passing into con- 
sumption, and if the export trade were to revive it is 
probable that the situation would be quickly rectified. 


The North-East Coast and Yorkshire. 


There seems to be no decline in the production 
of joists, sections, and plates, and most of the works 
on this coast appear to have a large tonnage of orders 
still to work off. With output at its present level, however, 
the reserve of orders on the books of most of the steel 
companies must be declining since for some time past 
new business has not been placed at anything like the 
same rate that old contracts have been disposed of. 
The output of semi-finished steel in the shape of billets 
and sheet bars has noticeably diminished during the past 
few months, but the greater part of the output on this 
coast is consumed by the producing works. Independent 
consumers, however, have large stocks of these materials 
and are not likely to be in the market for the next month 





or two. Imports of this description of steel are now 
limited to the ordinary quota tonnages. It is unfortunate 
that the demand for the re-rollers’ products should have 
dropped off at a time when stocks are so heavy as this 
will mean that the absorption of the accumulation of 
semis will take longer than was originally anticipated. 
The consumption of plates is still at a high level, and it 
is difficult to obtain the delivery of thicknesses from {in. 
upwards in reasonable time. The position in the sheet 
department continues unsatisfactory, and there is no 
indication that an improvement will make itself felt in 
the near future. The export trade in galvanised sheets 
is particularly poor, and there is a tendency for the 
home demand to decline. Recently there has been some 
improvement in the request for special sheets from the 
motor car trades, but this does not appear to be developing 
to the extent usually experienced at this period of the year. 
Whilst production continued almost without interruption 
in the Yorkshire district during the holidays, activity on 
the commercial side has not been fully resumed. Although 
the production of basic billets is likely to continue 
on a heavy scale for some weeks there is considerably 
less pressure on the part of consumers to secure 
material. In the acid billet department the demand is 
well maintained. Some works report a decline in the 
demand for structural steel, although this is principally 
in the medium and lighter sizes. So far as heavy 
sections are concerned, the position remains sound and 
some works still require long periods for the execution 
of an order. 


Scotland and the North. 


The steel makers, as well as the shipbuilders, 
are beginning to show some concern at the absence of any 
revival in new orders for vessels, apart from Admiralty 
contracts. Unless there is an expansion in this class of 
work some of the shipyards on the Clyde will be badly off 
for employment towards the end of this year. Work for 
the Admiralty, however, will keep other yards well 
occupied, in some cases for a year or two. For the time 
being the heavy steel works are in a comfortable 
position, inasmuch as they have arrears of orders still 
to deal with which will last for a few months. Large 
quantities of plates are still passing into consumption 
and the volume of new orders in this department is more 
satisfactory probably than in any other branch of the 
steel trade, although for the most part the demand is 
for the thicker sizes of plates. The request for sections 
has been largely confined to the heavier kinds, and there 
has been a noticeable falling off in new business in the 
lighter descriptions. To some extent this must be attri- 
buted to the heavy stocks of British and Continental 
material which now exist at the yards of consumers 
and stockholding merchants. It will take some time for 
any appreciable impression to be made upon these accumu- 
lations, and until this is done it is not likely that there 
will be any marked revival in the demand for new material. 
This situation chiefly affects the re-rollers, and many of 
the Scottish works in that section of the trade are badly 
off for orders. At the ironworks producing bar iron and 
strip, short time is fairly general, and orders are difficult 
to obtain. The heavy engineering industries in Scotland 
are, for the most part, well employed. The locomotive 
engineers have plenty of work in hand, and the boiler- 
makers are employed upon contracts which will keep them 
busy for several months. The Scottish tube trade, how- 
ever, is not in a good position, and whilst business in 
hydraulic welded pipes is maintained, the volume of 
trade passing in the smaller sizes of tubes remains dis- 
appointing. The Lancashire steel works are maintaining 
a good rate of operations, although, as in other districts, 
there is a dearth of new business. Good deliveries of 
bars and structural steel are being made. Consumers, 
however, are showing no disposition to place orders for 
forward delivery since not only are prices fixed till the 
end of the year, but it is fairly evident that there is not 
likely to be any recurrence of the scarcity experienced 


in 1937. There is a steady demand for special and alloy |* 


steels, although this section of the market has no particular 
feature. 


Current Business. 


The Newfoundland Railway has placed an order 
for two lecomotives of the 2-8-2 type with tenders 
with the North British Locomotive Company, Ltd., 
Springburn. John Thornewill and Son, Ltd., iron and 
steel merchants, of Burton-on-Trent, have built new 
warehouses in Wood-street on a 2-acre site. Prospecting 
for iron ore is now proceeding near Ramsey, I.0.M. 
Work has been started in connection with the new com- 
ponents factory at Glascoed, near Usk. It is estimated 
that £2,600,000 will be spent on the building. The London 
and North-Eastern Railway has bought the coal under 
the Shay-lane Viaduct on the main line between Doncaster 
and Leeds to safeguard the stability of the viaduct. 
The trials of the floating dock of 4000 tons built for the 
Soviet Government by Swan, Hunter and Wigham 
Richardson, Ltd., have been completed and the dock will 
shortly be handed over. The rearmament programme has 
been responsible for the erection of nine factories or 
other establishments by the Government in South Wales. 
Recently it was decided to establish two further munition 
factories, one at Merthyr Tydfil and the other in the 
Pembrey area. About two years ago the two pits of 
Wm. Dixon Ltd., Carfin, in Lanarkshire, were closed 
down. A new mine was sunk by the same company at 
Toadholeburn Road, between Carfin and Motherwell, 
and the first supplies were brought to the surface last 
week. Extensive improvements are in process of being 
carried out at the works of Hadfields, Ltd., Sheffield, 
and considerable progress has been made. Extra forging 
and heat-treatment facilities are being provided at the 
Hecla Works, and the programme includes foundry 
extensions and rearrangements, and additional high- 
frequency electric melting furnaces. The Department of 
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Export quotations are 


Overseas Trade announces that the following contracts are 
open for tender: South African Railways and Harbours 
Administration: Supply and delivery of quantites of 
mild steel plates of various dimensions (Johannesburg, 
May 16th). City of Cape Town, Electricity Depart- 
ment: Supply and delivery of two electrically driven 
centrifugal pumps and sewage screening plant (South 
Africa, June 15th). Auckland, New Zealan‘i, Electric 
Power Board : Supply and delivery of galvanised ironwork 
for low-tension insulators, comprising quantities of short, 
long, and swan-neck stems (including felt washers), 
straps, bolts, and nuts (Auckland, May 23rd). Johannes- 
burg City Council: Supply of 150 prepayment and 1512 
ordinary gas meters (Johannesburg, May 18th). North- 
Western Railway, Lahore: Supply of 32 locomotives 
(India, May 30th). Cape Town City Council: Supply 
and delivery of five automatic rate of flow indicating 
meters for the measurement of storm water; two ventur) 
meters for the measurement of coarse screened but 
untreated sewage through two 24in. diameter rising mains 
(Cape Town, June Ist). South African Union Tender 
and Supplies Board: Supply of a log frame and sawing 
carriages for the Forestry Department (Pretoria, May 19th). 


Copper and Tin. 


Lethargic conditions have characterised all the 
metal markets, and copper has been no exception to this 
generalisation. Prices have moved within narrow limits, 
but the tendency has been for consumers to post- 
pone buying until after the Budget announcement. 
Apart from that the absence of any real improvement 
in the business position in America continues to have a 
depressing influence on the markets on this side of the 
Atlantic. The quantities of electrolytic copper moving 
into consumption, however, are not unsatisfactory 
outside the United States, although Japanese and Russian 
purchases have largely accounted for the favourable 
statistics. At the end of March the world’s stocks of 
refined copper had increased from 529,853 tons on 
February 28th to 540,250. Production during March 
was 169,820 tons, against 161,350 tons in Fetruary. 
These figures included stocks in the United States on 
March 31st of 342,780 tons, compared with 326,244 tons 
at the end of February. The American production in 
March was 61,120 tons, against 59,393 tons in the previous 
month. An interesting feature of the statistics is that 
they show that the surplus of production over consumption 
in the United States was practically neutralised by an 
excess of consumption over production in the rest of the 
world of about 20,000 tons. In the London standard 
market dull conditions have prevailed and speculators 
have shown little interest. The undertone, however. 
has been sound, and it is probable that any development 
calculated to encourage interest in this department 
would be quickly reflected in a higher range of values. . . - 
Little interest has been shown in the tin market since 
the holidays, and prices have moved within narrow 
limits. Buying by consumers has been restricted and 
speculators are holding aloof from the market since no 
definite news has been forthcoming as to the establish- 
ment or otherwise of the Buffer Pool. American buying 
has been indifferent for some time, and so long as the 
tin-plate industry continues to operate at such a low 
rate of capacity, it is probable that any real improvement 
will be delayed. According to some accounts substantial 
stocks are held in America which were purchased at 
prices considerably above those now ruling. Continental 
buyers also have shown little inclination to undertake 
fresh commitments in tin. According to the April 
Statistical Bulletin of the International Tin Research and 
Development Council, the world apparent consumption 
of tin for January and February of this year was 
26,400 tons, or 5100 tons less than for the corresponding 
period of 1937. 


Lead and Spelter. 


Whilst the consumption of lead remains at a 
good level the market since the holidays has had a rather 
reactionary appearance. Prices have moved within 
narrow limits, but an easier tendency has been notice- 
able. Expectations that a revival in activity would follow 
the Budget statement seem to have been based upon the 
belief that references would be made to the acceleration of 
the rearmament programme. There may be an increase 
in consumption, but for the time being it would seem that 
supplies will be sufficient to meet any moderate expansion 
in the demand. Fair tonnages are still being used by the 
manufacturers of finished products, such as pipes and 
sheets, and most werks have enough orders on their books 
to maintain a good rate of operations for some months. 
The scare that the Mexican Government might extend 
its policy of expropriation to the lead mines in that 
country appears to have passed. There is a feeling in 
the market that at present prices production will gradually 
decline through some of the higher cost production 
mines closing down as they must find it difficult to make 
ends meet.... Uninteresting conditions have con- 
tinued to rule in the spelter market. At times prices have 
shown a tendency to recede, but this has been principally 
the result of lack of support. Fair quantities of the metai 
are passing into industrial use but the slackness in the 
galvanising trade persists and this naturally exercises 
a depressing influence upon the spelter market. On the 
other hand, the brass makers are busy and are taking 
good quantities. Supplies of spelter, however, are more 
than sufficient to meet the market’s needs, and although 
at times there has been some talk of restricting production 
there are no signs of such a policy being put into effect. 
Small shipments of Continental metal continue to reach this 
country, but no important arrivals are expected until 
the end of April and the early part of May. The demand 
for high-grade metal continues to be the chief feature of 
the market, but supplies of this description are more easily 
obtainable than was the case a month or two ago. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered REG stations. pn Seamed Bars and Plates are subject to a rebate of 15s. to home users purchasing only 


from associated British Steelmakers. 








t Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, April 27th.) 
CopPER-- 


Cash ... 


oh £39 13 9to £39 16 3 
Three Months . 


£40 0 Oto £40 1 3 


Electrolytic £43 10 Oto £44 10 0 
Best Selected mews d/d Bir- 
mingham £44 5 0 
Sheets, Hot Rolled ... £75 0 O 
Home. Export. 
Tubes, Solid Drawn (basis) 12}d. 12}d. 
» Berazed (basis) 12}d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £37 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 11d. 11d. 
»  Brazed... 13d. 13d. 
Tin— 
Ongh<.5 "xX. £164 10 Oto £165 0 0 
Three Months . £165 5 Oto £165 10 0 
SPELTER— 
Cash ... £13 11 Sto £13 13 9 
Three Months . £13 13 9to £13 15 0 
Lzap— 
RMD eins a8 es £15 0 Oto £15 1 3 
Three Montiis ... £15 2 6tofl5 3 9 


Aluminium Ingots (British) £100 to £105 








PIG IRON. STEEL (continued). 
Home. Export. *Home. tExport. 

Foundry home prices, except for Scotland, less rebate of 5/-. S 8.28. <9, <a. 

(D/d Teesside Area.) Guascow anp District— 

N.E. Coast— £8. d. £ 8s. d. Angles . ; it B= &... 10 12 6 

Hematite Mixed Nos. ... 612 6. _ Tees... . - 1206. 11 12 6 
eee 613 0. a Joists. i? (0:6: 10 12 6 
Gia Channels... £M-8! ©: 1017 6 
Ma ae 4926 6 26 Rounds, 3in.andup .. ll 0 6.. 1112 6 
No. 3 G.M.B. S60... 6 00 ” under 3in. 12 13 ot 1115 0O 
No. 4 Foundry 510 0. 519 0 Flats, 5in. and under 12:13 Of 1115 0 
Basto 5 0 0 8s Plates, jin. (basis) i. -38:... ll 0 0 
eaters. we eas 1113 0 ll 5 0 
” tin. . 11 18 0 1110 0 
Staffs— (Delivered to Black Coen seta ne 1115 0 
North Staffs. asia 5 ll — make ype “9 
” » Forge a ioe ; aes oe — nara incl. 
Danke ile a Be © 00a- 8 0 ‘tlh Pee RE... 722: Y -- ae 8 
Boiler Plates, jin. in 0 -0".. 122 6 
er Sourh WaLzes AREA— £ sd £ sd 
Foundry No.3... ee ee _ : nisi 
Forge... ss 6: Angles... bir. oe ieee 10 12 6 
é Tees... . 12 0 6.. 11 12 6 
Dayne - Joists. ne ©: 10 12 6 
No. 3 Foundry Sli 0... Channels... 4 41S 6 10 17 6 
i Sea .. FF Rounds, 3in.andup ... 12 0 6 11 12 6 

ScoTLanp— »  under3in. ... 1213 Of 1115 0 
Hematite, f.0.t. furnaces 613 0 Flats, 5in. and under 12.13 Of 1115 0 
No. 1 Foundry, ditto ... 6 0 6 Plates, in. (basis) 1110 6. 11 0 0 
No. 3 Foundry, ditto eae: @ = <= frin. . 1115 6. 11 °5 6 
Basie, dja... :.. S 7a. ze fin. . 12 0 6 1110 0 

N.W. Coast— 613 0d/d Glasgow * fin. .. 18. Or 6 x 1115 0 
Hematite Mixed Nos. oe 618 6 ,, Sheffield Un. fin. to and incl. 

7 4 6 ,, Birmingham 6 Ib. persq. ft. (8-G)... 12 10 0... 33°23: 3% 

— - ——_—— | IRELAND—¥.0.Q.— BELr¥FastT. Rest or IRELAND. 
MANUFACTURED IRON. sist eo a 
Angles . LL. BS 6. ll 8 0 

Home. Export. T. 12 6 6 12 8 0 

Lancs anD Yorxks— £8. d. £ sd pl 54 
a ee 135 0.. ae Joists .. a2. S 6. 1115 6 
Rest Bare Og. eg Channels... 1110 6. 1113 0 

Rounds, 3in. and up a 12 8 0 

Mrptanps— » under 3in, 12 18 ot 13 0 6 
Crown Bars ... .. 13 5 0.. a Plates, jin. (basis) 1113 0. 1115 6 
Marked Bars (Staffs) 1515 0.. — hin. ... 1118 0. 12 0 6 
No. 3 Quality... S222" ¢€ .. - jin. . 3 a) 12 5 6 
No. 4 Quality. m=. 8 €@:3 — , fin. . 1210 0. 1210 0 

ScoTLanD— Un. xin. a6Gie: inol. RE eo. 12 5 6 
Crown Bars 2 B20. 13 5 0 }{ Rounds and Flats tested quality ; nitinel 9/- less. 
Best... - ; 1315 0. 13 15 0 

OTHER STEEL MATERIALS. 

MB. Conse— Home. Export. 
owe Baw > r 4 is 5 0 Sheets. £ s. d. £ s. d. 
Bet Bers 1315 0. 1315 0 11-G. to 12-G., d/d 1415 0 f.0.b. 13.10 0 
Double Best Bars =... 16 5 0. 145 0 13-G.,d/d_... 15 2 6. f.0.b. 13 10 0 

NoRTHERN IRELAND AND FREE StaTE— 14-G. to 20-G., dja 1510 0 f.o.b. 1315 0 
Crown Bars, f.0.q..... ... 13 17 6 ... _ 21-G. to 24-G., d/d 1515 0 f.0.b. 14 0 0 

eee $$ _$—_—__—_—_—_—— 25-G. and 26-G., d/d . 1610 0. ..f.o.b. 1415 0 
STEEL. Irish Free State, £15 15s., f.0.q., four-ton lots. 
*Home tExport The above home trade sheet prices are for 4-ton lots and over ; 

Dnaidnr nite a Moe Os aie ar 2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots to 

anit ~ “. | 10 ewt., £2 per ton extra. 
Angles ... . ere Te SN 10 12 6 
ine. 12 3 0.. 1112 6 Galvanised Corrugated Sheets, Basis 24-G.— 
Joists. ro ee 10 12 6 Home. £ ad, 
Channels. oe, a ee 1017 6 4-ton lots and up .. 18 10 0 
Rounds, Sin.andwp.... 12 30... 1112 6 2-ton to 4-ton lots 1817 6 
: under 3in. 12 15 6t 1115 0 Under 2 tons pen . in 3 2S 

Flats, under 5in. ... 1215 6f 1115 0 Export ; India, £19 15s. cif; ‘Trish Free State, £18 10s. 
Plates, jin. (basis) ce: = ae ll 0 0 f.0.q.; General, £16 15s. f.o.b., 24-G. basis. 

~ fein. ... 1118 0. 11 5 0} Tin-plates. 

oe tin. . = 3. 8. 1110 0 20 by 14 basis, f.0.b. Bristol Channel Ports, 20/3. 

” fin. . 5 Bad. 1115 0 Tin-plate Bars, d/d Welsh Works, £7 15s. 
Un. fein. to ‘and incl. Billets. 100-ton lots and over, 35 to 100 tons, 5/- extra: less 

6 Ib. per sq. ft. (8-G.)... 12 10 0 1210 0 than 35 tons, 10/-extra. £8. d. 
Boiler Plates, jin. . 3 0 12 2 0 Soft pera C.), untested . 717 6 

Norra-East Coast— £8. d. £ad tested eee: 
Angles ... it On 4... 10 12 6 Basic (0- '33% to 0- 419%C.)_—... 812 6 
Tees... is. 0.6... 1110 0 » Medium (0-42 to 0-60% C.) 9 2 6 
Joists -.. I-07 8... 10 12 6 » Hard (061% to0-85%C.) 912 6 
Chagnde::. "30 “2A 2 8s. 1017 6 ” » (088% to 0-99% C.) 10 2 6 
Rounds, in. ont up 12. 0S... 1112 6 ” » (over 0-99% C.) -- 1012 6 

im under 3in. ... 12 13 Of i is. SS Rails. Heavy, 500-ton lots, f.o.t. 10 2 6 
Plates, jin. (basis) 11 8 0. 1l 0 0 » Light, f.0.t.. 9 2 6 
” fein. . 1113 0.. ll 5 0 —_—— 
os din. . 1118 0. 1110 0 
o» fein. .. 12 3 0. 1115 0 FERRO ALLOYS. 
Un. fein. to and incl. Tungsten Metal Powder 4/9} per Ib. (nominal) 
6 Ib. per sq. ft. (8-G.)... 12 10 0 12 10 0| Ferro Tungsten °.. 4/8 per Ib. (nominal) 
Boiler Plates, fin. ... 1118 0 12 2 0 Por Ton: Pée Unis. 
MIDLANDS, AND LEEDS AND DistTRICT— Ferro Chrome, 4 p.c. to 6 p.c.carbon £24 5 0 7/6 
£ s. d. £ «. d. vs » 6p.c. to 8 p.c. ... . £24 0 0 7/6 
Angles ll 0 6 10 12 6 ” 8 p.c. to 10 p.c. . £24 0 0 7/6 
Tees... 12 0 6 1112 6 Max. 2 p.c. carbon £36 0 0 1) /- 
Joists ll 0 6 10 12 6 1 p.c. carbon . £38 & 0 11/- 
Channels.. ll 5 6 1017 6 0-50 p.c. carbon £41 0 0 12/- 
Rounds, 3in. and up is 6 6.. 1112 6 carbon-free . 1/- per Ib. 
»” undez 3in. 12 13 Of 1115 0 Metallic Chemniom ‘ 2/5 per lb. 
Flats, 5in. and under ... 12 13 Of 11 15 0| Ferro Manganese (loose), 76 p.c. £18 15 0 home 
Plates, in. (basis) i. 30: 6 .; ll 0-0 » Silicon, 45 p.c. to 50 p.c. . £12 0 Oscale 5/- p.u. 
” fyin. .. 1115 6.. ll 5 0 * * 75 p.c. .. £17 0 Oscale 6/- p.u. 
” qin. .. i2-0 6. 11 10 0 » Vanadium.. . 14/- per Ib. 
o fin. .. mss: 1115 0 es Melybdenem 4/9 per lb.; 5/- forward 
Un. in. to and incl. Titanium amma aes) 9d. per Ib. 
6 ib, persgq. ft. (8-G.)... 12 10 0 i210 0 Nickel (per ton) . .. £185 to £190 per ton 
Boiler Plates, jin. ... 12 0 6 te Me ee ae . 8/6 to 9/6 per Ib. 








FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export 
Navigation Unscreened 19/- to 19/6 
Hamilton Ell 19/- 
Splints 20/6 

AYRSHIRE— 
(f.0.b. Ports)—Steam 16/6 
FIresHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam ... 17/6 
Unscreened Navigation 18/6 to 19/- 
LoTHIANS— 

(f.0.b. Leith)—Hartley Prime. ; 17/6 
Secondary Steam ... : ‘ , 17; 
ENGLAND. 

Sourn YorksHIRE, HuLtt— 
B.S.Y. Hards... 22/- 
Steam Screened 19/6 to 20/- 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 19/- to 20/- 
» Second... 18/6 
» Best Small... 18/- 
Unscreened 18/- to 19/- 
DurHam— 
Best Gas... 21/6 
Foundry Coke 29/- to 35/ 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/— to 29/6 
South Yorkshire 25/6 to 27/6 - 
Seconds . 22/- to 24/- — 
CarpirF— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large ... 24/- to 25/- 
Best Seconds 24/— to 25/- 
Best Dry Large 23/6 to 24/6 
Ordinaries 23/6 to 24/6 
Bunker Smalls 18/6 to 19/- 
Cargo Smalls ... 17/6 to 18/- 
Dry Nuts : 25/- to 27/- 
Foundry Coke 42/6 to 57/6 
Furnace Coke 30/- to 35/- 
Patent Fuel 25/6 
SwaNnsEA— 
Anthracite Coals : 
Best Large ... 38/- to 41/- 
Machine-made Cobbles. 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 33/- to 38/6 
Peas ; : 26/- to 29/6 
Rubbly Culm... 15/-— to 16/- 

Steam Coals : 

Large Ordinary 20/- to 25/- 


FUEL OIL. 


Inland consumption : contracts in bulk. 


Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oil 


Per Gallon 
33d. 
44d. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Stabilising Labour. 


THe award of Monsieur Giraud, Director of 
Paris Municipal Public Works, on the claims for increased 
wages that were partly an excuse for the engineering 
strike in Paris, was based strictly upon the terms of the 
arbitration law which came into operation at the beginning 
of March. This is the first time that an arbitrator has 
settled disputes without resorting to compromises that, 
for the sake of avoiding trouble, gave more or less sub- 
stantial advantages to the men, and it seems to mark 
the end of a state of things that was disastrous to industry 
so long as labour affairs were under Popular Front control. 
The arbitration law provides that no claim shall be made 
for an advance in wages unless the index figure of living 
costs shows an increase of not less than 5 per cent., and then 
only six months after the previous award. Monsieur 
Giraud rejected the union’s demand for higher wages 
because the six months had not elapsed since a previous 
award, and the rise in living costs was less than the 
amount justifying a wage increase. He nevertheless 
allowed extra pay for the additional five hours a week 
to be put in by the men, and recommended that the 
question of wages should be settled by employers and 
the unions when preparing the new collective contract, 
which should be completed and signed during the present 
week. This award has particular significance because 
its acceptance by the union without protest implies a 
fear of its authority being undermined by the opposition 
of non-affiliated groups and, more especially, by what 
appears to be a majority of its own members objecting to 
the strike. The extremists have lost ground which they 
can hardly hope to recover. Still more important is the 
fact that unions must now negotiate with employers’ 
federations under conditions that oblige them to ask 
favours, since the unions have long overstepped the 
law and employers have some leeway to make up before 
they benefit fully from the prerogatives to which they 
are entitled. The negotiations for new collective contracts 
will be followed with interest. Another point raised by 
the award is whether the overtime pay for an additional 
five hours a week will be accepted generally as a means 
of increasing the national production. The forty-hours’ 
week is legalised, but the labour unions and employers’ 
federations are free to arrange for an extension of hours, 
which is inevitable if the country is to recover its industrial 
prosperity. The difficulty in so doing lies in the resistance 
of the unions on a question of principle, and a way must 
be found of surmounting that difficulty. 


Compulsory Apprenticeship. 

Since the application of the forty-hours’ week 
showed that production could not be maintained without 
additional machinery, for which it is not always possible 
to provide space, and without skilled hands that were 
found to be far too scarce, the problem of making up for 
the deficiency of skilled men has been dealt with by 
professional, municipal, and industrial organisations 
all over the country. The unemployed have been taken 
in hand in the hope of turning unskilled labour into 
machine operators and the like, but the results have 
been discouraging, although the work continues. This 
private enterprise in offering encouragement and providing 
facilities for apprenticeship, and ascertaining the bent and 
capacities of youths with a view to determining the 
trades they are best suited to follow, would seem to do 
all that is needed for the formation of skilled workers. 
The work can only be done with the aid of subsidies 
which the State distributes out of a fund created by a 
tax on employers who do not themselves train appren- 
tices. A Bill has been prepared for a compulsory system 
of apprenticeship, which begins with the psychological 
and selective tests of aptitude, followed by apprentice- 
ship under State control in all departments by means 
of subsidies, which, it is feared, will be withdrawn from 
private training schools that are recognised by the State. 
Very few of them can continue without financial aid, and 
the State is therefore likely to secure a monopoly of 
apprenticeship. Probably one reason for this attempt to 
impose compulsory apprenticeship is that the number 
of apprentices falls short of normal industrial needs for 
skilled hands. There is no encouragement for youths 
to go through three years of training when their future 
wages will not be much higher than those who are not 
skilled workers. The Socialist system of wage levelling 
must be abandoned if youths with ambition to rise are 
to take up a trade, and this levelling is another of the 
labour reforms which appears to be doomed by the 
determination of employers to obtain some elasticity 
in the wages scale. In Paris, posters draw public attention 
to what are called uneconomic and excessive wages paid 
in the engineering industries. 


An Air Port at Versailles. 


There is a scheme for creating an air port at 
Versailles which will be used by Transatlantic seaplanes 
and by aeroplanes that at present utilise Le Bourget 
as a Continental port. On the plateau between Trappes 
and Saint-Cyr there is a tract of land belonging to the 
State with the Saint-Quentin pond, which was created by 
Vauban to supply water for the Versailles fountains. 
The soil is impermeable so that the pond could be enlarged 
and made into a triangular lake with sides 2000 or 3000 
yards long. On the same site there is ample room for 
a landing ground and all that is necessary for a well- 
equipped port. Owing to its situation, the Versailles 
plateau is practically free from fog which is never so 
thick as to interfere with the landing of seaplanes and 
aeroplanes. Another advantage claimed is that passengers 
landing at Versailles would proceed to Paris through 
charming country and in perfect comfort. The lake would 
be supplied with water from the Seine by the Marly 
pumping station, which was originally built for the 
fountains and was reconstructed in 1860. It is now pro- 
posed to replace the old pumping plant with an installa- 
tion which would raise the water to the lake at an elevation 
of 460ft. above the Seine level through a tunnel about 
7 miles long. This head of water would be utilised for 


British Patent Specifications. 


When an 4 tion is ted from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of Specifications may be obtained at the Patent Office 
th. 4s, hewtlldi. 





Sale Branch, 25, S: gs, Chancery-lane, W.C.2, 
le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is date of the acceptance of the 


complete Specification. 








DYNAMOS AND MOTORS. 


481,727. June 15th, 1936.—Prime Mover ELecrric TRAcTION 
Systems, Sir W. G. Armstrong, Whitworth and Co. (Engi- 
neers), Ltd., of Scotswood Works, Newcastle-upon-Tyne. 

The invention relates to electric traction systems, comprising 

a generator driven by a prime mover and an electric motor or 

motors supplied with current from the generator. A is a gene- 

rator driven by a prime mover, and B a traction motor having a 

series field winding C. The generator has a self-excited field 

winding G. A further field winding D is excited by an external 
source shown as a battery. Automatic means are provided for 
cutting out the self-excited field when an overload occurs. It 





N°481,727 





7 











: 





comprises a delay action trip switch E inserted in the circuit of 
the self-excited field G. The switch may be solenoid actuated, 
the circuit for the solenoid being completed by a switch operated 
by a ye age device on the prime mover or any moving 
art directly connected thereto. If the prime mover is over- 
oaded, the speed-sensitive device completes the circuit to the 
solenoid, the external source, such as the battery, energiing 
the solenoid and thereby switching the self-excited field out of 
circuit. Preferably, the switch E has a delay action in order 
that it may only operate if the overload condition persists 
for more than a predetermined time.—March 15th, 1938. 


481,754. October 6th, 1936.—ContTrot Systems ror DireEct- 
CURRENT ELEectric Motors, The General Electric Company, 
Ltd., of Magnet House, Kingsway, London, W.C.2, and 
Edward Hugh Croft, of the General Electric Company, 
Ltd., Engineering Works, Witton, Birmingham. 

The equipment to which this invention relates comprises 
four motors having armatures A-D and associated series field 
windings E-H Sy ge A adjacent terminals of the field 
windings E, G and F, H being connected together. The motors 
are adapted for series-parallel working with rheostatic control 
and field weakening under the control of a master controller 
(not shown), the series resistance J being cut out in steps by 
resistance contactors, whilst contacts of combined remotely 
controlled reversing and braking switches K and L, also under 
the control of the master controller, effect both reversal of the 
field windings E-H of the motors relatively to their associated 
armatures and cross connection of the field windings E-H 
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and armatures A-D of the pairs of motors, the field windings 
being treated as units. During electric braking when the 
armatures A—D and field windings F-H are cross connected, the 
neighbouring terminals of the field windings E, G are connected 
vid segment M or N to the neighbouring terminals of the field 
windings F, H. A further switch O is provided for cutting out 
one or the other pair of motors. Field weakening is effected by 
contactors P or Q under the control of the master controller 
which connect resistances R or S across the field windings 
E and G or F and H, and, in operation, and when, after the 
whole of the series resistance J has been cut out of circuit during 
the series connection or the parallel connection of the motors, 
field weakening is to be effected, the two field-weakening con- 
tactors P, Q close under the control of the master controller 
to connect the resistances R, S in parallel with the field windings 
E, G and F, H of the two pairs of motors respectively. If 
desired, the field weakening may be carried out in two or more 
steps.— March 17th, 1938. 


TRANSMISSION OF POWER. 


481,770. December 8th, 1936.—MrETHOD oF PREVENTING 
Etectric DIscHARGES IN UNENCLOSED HIGH-TENSION 
INSTALLATIONS, Compagnie Générale d’Electro-Ceramique, 
of 16, Rue de la Baume, Paris, France. 

According to this invention there is continuously evolved in 
the open air, in the vicinity of the conductors which may give 
rise to electric discharges of all kinds, such as brush discharges 





supplying electric current to the Paris distribution 
system during peak loads, 


and sparks, a small quantity of gases or vapours which envelope 
the conductors in a protective gaseous sheath which increases 





the disruptive voltage of the atmosphere surrounding the con- 
ductors. By means of a suitable device, for example, a 
vaporiser, a smal] quantity of the vapour or gas chosen is spread 
at the desired places, or, alternatively, arrangements are made 
so that the conductors are constantly moistened by a thin 
film of liquid which evolves the suitable vapour. To this end, 
the conductors to be protected may, for example, be partly or 
wholly covered with a layer of absorbent material, such as felt 
or asbestos impregnated with such liquid. It is then found 
that the disruptive voltage increases in a considerable measure, 
which allows of either increasing the voltage without danger 
or reducing the distances between the conductors, and thus 
saving space. One of the substances which answer the require- 
ments of the invention is carbon tetrachloride.—March 17th, 
1938. 


TRAMWAYS AND RAILWAYS. 

481,115. September 4th, 1936.—SHunTiInc Humps ror Ratt- 
way Srpines, W. A. Stanier and T. F. Bell Simpson, 
chief mechanical engineer’s department, L.M.S. Railway, 
Euston Station, N.W.1. 

In sorting wagons by shunting humps at railway. sidings the 
fixed elevation of the top of the mound is not always sufficient 
to give the wagons a free run to the bays. According to this 
invention a shunting hump comprises articulated track-section 
supports in combination with guided elevating mechanism, 
where by the elevation of the crown of a hump can be quickly 
and easily adjusted to suit the prevailing conditions. The hump 
may comprise a crown section capable of being raised and 
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owered bodily by guided means, and articulated ramp sections 
capable of altering their inclination in accordance with the 
elevation of the crown section. The alterations in elevation 
are effected by opposed wedge devices operating upon guided 
blocks, and the wedges are moved towards one another, or 
reversely, as the elevation is to be increased or decreased. 
The guided blocks have fixedly supported upon them a braced 
frame structure supporting the crown track section and are 
fitted with self-adjusting bearers for the upper ends of the 
articulated ramp sections. The elevating mechanism is installed 
in a concrete pit constructed below normal track level and 
affording a foundation for the hump as well as a protective 
enclosure for the mechanism.— March 4th, 1938. 


481,226. February 2nd, 1937.—Ramway Wacon SHUNTING, 
8. J. Symes and E. Lancaster, Chief Mechanical Engineer's 
Department, London, Midland and Scottish Railway, 
Euston Station, N.W.1. 

Known as @ mule, this apparatus is for moving railway 
wagons adjacent to loading platforms at goods depdts. It 
runs on a single rail laid in a recess beneath the edge of the 
loading deck, and is prevented from rising by another single 
rail suspended below the platform. The respective ends of the 
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mule are connected with the ends of a cable which runs along 
rollers adjacent to the lower rail, and passes round a winch or 
capstan at one end of the platform. Suspended from the upper 
part of the mule frame is an arm A, which is swung up to a 
position from which it can push the wagons by an electrically 
controlled thruster device. The controlling lever for the thruster 
projects above the edge of the platform, and also serves to 
show the operator where the mule is when not in use. Current 
for the motor of the thruster is picked up from cables along 
the side of the recess.—March 8th, 1938. 
481,314. December 9th, 1936.—Vacuum Brakes, Gresham and 
Craven, Ltd., Ordsall-lane, Salford, Lancs. 

In this vacuum brake control a central diaphragm A is 

acted upon on one side by the pressure in the train pipe (B) 


N°481,314 
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and on the other by the pressure in the brake cylinder (C). The 
diaphragm controls on the brake cylinder side a valve D which 
admits atmospheric air direct to the brake cylinder branch 
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to apply the brakes. The other side of the diaphragm controls 
the valve E between the vacuum reservoir and the brake 
cylinder. A diaphragm-controlled valve F prevents excessive 
vacuum being produced in the brake cylinder. To apply the 
brakes, atmospheric pressure introduced to the train pi 
results in the diaphragm being raised and opening the air valve D. 
The increase of pressure in the space C will result in the valve 
F being opened by the spring. ‘To release the brakes, vacuum 
is restored in the train pipe, causing the diaphragm to be lowered, 
closing the valve D and opening the valve E. The vacuum 
in the reservoir is thus made immediately available to exhaust 
the brake cylinder. At the same time, the vacuum produced 
in the space below the diaphragm will cause the re-exhaustion 
by way of the ball valve G of the reservoir to the full vacuum 
existing in the train pipe and also the exhaustion of the brake 
cylinder to the maximum amount permitted by the valve F.— 
March 9th, 1938. : 


BUILDING. 
ro N°481,365 
481,261. August llth, 1937—SHeer Pmune, Dortmund- 
Hoerder Hiittenverein A.-G., 173, Rheinischestrasse, 


Dortmund, Germany. 

It is sometimes necessary in the case of sheet piling to render 
the piling water-tight by introducing packing material into 
the interstitial spaces in the locks. For this purpose the locks 
are provided with a channel into which the packing is inserted 
from above. This method has the disadvantage that the 
packing does not always reach the bottom of the channels, 


N°481,261 
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but becomes jammed higher up. According to the invention 
the channels for the reception of the packing are accessible 
and can be charged with packing from the open side, and the 
channels are constricted in the outward direction. Apart 
from the fact that the channels thus produced do not offer 
resistance to the dropping down of packing, it is possible by 
means of a suitable tool to reach and loosen the packing that 
has become fixed so that it can drop to the bottom. The packing 
can also be inserted from the open side of the channel, spread 
out, and if necessary tamped.—March 8th, 1938. 


MISCELLANEOUS. 


NP481,124 


481,124. September 5th, 1936. 
—IMPROVEMENTS IN SPEED 
REGULATING GOVERNORS. 
Sunderland Forge and 
Engineering Company, 
Ltd., and H. Spragg, St. 
Luke’s-road, Pallion, Sun- 
derland. 

The object of this invention 
is to provide a simple means 
for adjusting the operating 
speed of a’centrifugal governor 
which can also be used while 
the engine is running. Adjust- 
ments are made by means of 
an internally threaded hand 
wheel A on the head of the 
governor rod B. A boss on the 








upper part of the hand wheel gal Annual general meeting, 6.45 p.m.; annual dinner, 
is coupled by means of a orl age ; . 1 : , 

universal joint to the lower Inst. OF MECHANICAL ENGINEERS : STEAM Grovup.—Storey 8- 
end of the governing valve gate,S.W.1. Informal meeting. ‘* How to Use Steam Efficiently 





spindle C. A stop on the 
governor rod limits the shorten- 
ing of the rod and sets a maxi- 
mum on the speed at which the 
engine can be run.—March Tth, 
1938. 














$81,311. December 2nd, 1936.—Pcume ControL, Hopkinsons, 
Ltd., R. L. Brown, and W. B. Dale, Britannia Works, 
Wheathouse-road, Huddersfield. 
This invention is a control arrangement for automatically 
bringing a standby boiler feed pump into service in the event 


N°481,311 











of a failure ot the main feed pump. The inlet A is coupled to 
the inlet side of the main steam pump and B to the outlet side. 
The body is connected to one side of an electro-magnet, which 
controls the valve to a standby pump, and the electrode E, 
which is insulated from the body of the apparatus, is connected 


gate, S.W.1. 


general meeting. 


ing College Hall, Park-place, Dundee. 
trical Power,” Faraday Lecture, Dr. A. P. M. Fleming. 7.30 p.m. 


normally, the pressure through B acting upon the bellows C 
raises the vessel D, which is partially filled with mercury. 
The end of E is submerged in the mereury, and by completing 
the circuit energises the magnet to keep the standby valve 
closed. When a pump failure occurs the delivery pressure drops 
and the bellows expand, allowing D to drop and break the 
magnetic circuit. The electro-magnet opens and the standby 
pump valve immediately opens.——March 9th, 1938. 


481,365. September 9th, 1936,—PANELS FOR ELECTRICAL 
Apparatts, The British Thomson-Houston Company 
Ltd., Crown House, Aldwych, London, W.C.2, and Gordon 
Walter Tapping. of 47, Warren-road, Cricklewood, London, 


A control panel for electrical apparatus constructed in accord- 
ance with this invention has side walls bent at right angles 
to its main body portion and comprises framework members 


























running along and secured tu the side walls. ‘The framework 
members each have a flanged portion spaced from and extending 
in the same plane as the panel. An auxiliary framework 
extends between the flanged portions and upon the auxiliary 
framework the leading-in wires are secured by means of cleats. 
By means of the circular pairs of rods shown in the drawing 
a light and convenient auxiliary framework is formed and the 
necessity for tapping the main structure is avoided.— March 9th, 
1938. 








OLtp CENTRALIANS.—Hall of the Worshipful Company of 
Clothworkers, Mincing-lane, E.C. Annual dinner. 
Royat Inst.—21, Albemarle-street, W.1. ‘‘ The Nature of 
Chemical Reactivity,” Dr. H. W. Melville. % p.m. 
Satrurpay, May 77TH. 
Inst. oF ELECTRICAL ENGINEERS: METER AND INSTRUMENT 
Srction.—Summer visit to Manchester and District. 
Sunpay, May 81H, 
Royat AERONAUTICAL Soc.—Great West Aerodrome, near 
Hayes, Middlesex. Annual garden party. 2.30 p.m. 
Tuxrspay, May 1l0rH. 
Inst. oF Civit. ENGINEERS.—Great George-street, West- 
minster, S.W.1. Annual general meeting. 6 p.m. 
THurspay, May 12ru. 
Inst. or Fuet.—Junior Inst. of Engineers, 39, Victoria-street, 


8.W.1. ‘The Synthesis of Hydro-carbon Oils: Procéss of 
Synthetic Oils, Ltd.,’’ Dr. F. W. Myddleton. 6 p.m. 


Fripay to Torspay, May 13TH To 17TH. 

{nst. oF Evecrricat ENGINEERS : TRANSMISSION SECTION 

Week-end visit to Belgium. 
WEDNEsDAy, May 18ru, TO SATURDAY, May 2lIsr. 
British Guass CoNVENTION.—Droitwich. 
Inst. or TRANSPORT.—Congress at Edinburgh. 
Wepnespay, May 18ru. 

Inst. or Crvi. EnG@Ineers: PortTsMoUTH, SOUTHAMPION 
anp Distrraicr Assoc.—Visit to the Vectis cement works, 
Newport, Isle of Wight. 


THurspay, May 19TH. 


Inst. or Mrytne anp MeEratiturcy.—Burlington House, 
Piccadilly, W.1. Annual general meeting. 
Frray, May 207TH. 

Assoc. or Ovp CromprTronrans.—Trocadero Restaurant, 


Piccadilly, W.1. Annual dinner. 

Inst. or ELECTRICAL ENGINEERS: METER AND INSTRUMENT 
Section. Savoy-place, W.C.2. ‘Electrical Temperature 
Measurements in Physiology,” Prof. A. V. Hill. 

Fripay, May 277TH. 

Guascow Universiry CLus, Lonpon.—Trocadero Restau- 
rant, London, W.1. Dinner. Professor E. P. Cathcart, M.D.. 
D.Se. in the chair, 7.15 p.m. for 7.30 p.m. 

Monpay To SATURDAY, JUNE 6TH TO 11TH. 

Inst. or PerroteuM TEcHNOLOGIsTs.—Conference on Oil 

Shale and Cannel Coal at Glasgow. 
WEDNEsDAY, JUNE 157TH. 


Inst. of Civit ENGINeERS.—-Great George-street, West- 
minster, S.W.1. Conversazione. 7.45 p.m. 
Turespay To Satrurpay, JuNgE 2lst To 25ru. 
British WATERWORKS Assoc.—Twenty-seventh annua 


general meeting and conference at Plymouth. 

Turspay, June 21st. 
Inst. OF CiviL ENGINEERS: PORTSMOUTH, SOUTHAMPTON 
anp District Assoc.—Visit to the Winchester by-pass road 
works (County of Southampton). 











Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay. 
CHEMICAL ENGINEERING GrouP.—Waldorf Hotel, Aldwych, 


for Power and Process,”’ introduced by J. E. Belliss. 6.30 p.m. 
Junior Inst. or ENGINEERS.—39, Victoria-street, S.W.1. 
** Automobile Transmissions,” F. G. Pasotti. 7.30 p.m. 
SaTURDAY, APRIL 30TH. 

Norru or ENGLAND Inst. OF MINING AND MECHANICAL ENG1- 
NEERS.—Neville Hall, Newcastle-upon-Tyne. ‘‘ Some Notes on 
the Capping of Winding and Haulage Ropes,” Dr. M. A. Hogan ; 
** Mechanical Safety,” Capt. S. Walton-Brown. 2.30 p.m. 


Monpay, May 2npb. 
Soc. or Eneingers.—Burlington House, Piccadilly, W.1. 
‘* Modern Welding Practice,’ Dr. T. Scott Glover. 6 p.m. 

Tvuespay, May 3rp. 
Inst. or Civit ENGINEERS.—Great George-street, West- 
minster, 8.W.1. Kelvin Medal. Presentation to Sir Joseph 
J. Thomson, by Lord Rayleigh in the Great Hall of the Institu- 
tion. 5p.m. To be followed at 6 p.m. by James Forrest Lecture, 
‘* Disorderly Molecules, Refrigeration, and Engineering,” Sir 
Frank Smith. Presentation of James Alfred Ewing Medal to 
C. 8. Franklin by Mr. 8. B. Donkin. 
Royat Soc. or Arts.—John-street, Adelphi, W.C.2. ** The 
Problem of Soil Erosion in the Empire,’’ Dr. R. Maclagan 
Gerrie. 4.30 p.m. 

WEDNESDAY TO Fripay, May 4TH TO 6TH. 
Iron anp Street Inst.—Inst. of Civil Engineers, Great 
George-street, S.W.1. Annual meeting and Symposium on 
Steel-making. 10 a.m. each day. 
WepNespAy, May 4TH. 

Inst. or Exectrrica, ENGINEERS: WIRELESS SECTION. 
Savoy-place, W.C.2. ** Researches in Kadio Telephony,” Dr. R. 
Bown. 6 p.m. 
Inst. oF Metats.—Inst. of Mechanical Engineers, Storey’s- 
“Plastic Strain in Metals,” Prof. G. I. Taylor. 
8 p.m. 

Tuurspay, May 5ru. 
Inst. oF Civit ENGINEERS: PortsmMouTH, SOUTHAMPTON 
AND District Assoc.—Municipal College, Portsmouth. Annual 
““The German Motor Roads,” S. N. Barron. 
7.15 p.m. 

Fripay, May 6TH. 
Inst. or ELECTRICAL ENGINEERS : ScorrisH CENTRE.—Train- 
“* Evolution of Elec- 


Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting. A number of films will be shown. 

Inst. oF Sanitary Enoineers.—Caxton Hall, 8.W,]I. 
“* Some Factors Affecting the Design of Sewage Disposal Works * 





to the other side of the magnet. When the feed pump is working 


CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column, provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Tue Ismamia VaLve Company, London, has received an 
order for ** Ismailia’ discharge valves for locomotive water 
tanks from the Agent-General of Western Australia for the 
State Railways. 

MARRYAT AND Scorzt, Ltd., London, have received a contract 
for the lift installation for the Times of India building, Bombay. 
The work of installation will be done by the company’s agents 
John Fleming and Co., Ltd., Bombay. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


A. C. Wickman, Ltd., Coventry, bas opened a branch oftice 
at Somerset House, Temple-street, Birmingham. Mr. M. E. 
Smith is district manager. 

Mr. E. J. Harpy, Mr. J. L. Hardy, and Mr. W. E. Sparrow 
have joined the board of the Phosphor Bronze Company, 
following its acquisition by Hardy Spicer and Co., Ltd. 

Sm Matcotm CaMpsBELL has been offered and has accepted 
an appointment on- the board of directors of the Ford Motor 
Company, Ltd. Sir Malcolm’s appointment fills the vacancy 
created by the death of Sir John Davies. 

Mr. J. G. Leca, M.I. Mech. E., M.1.P.E., has been appointed 
general manager of Sunbeam Commercial Vehicles, Ltd., 
Wolverhampton. Mr. Legg was for séveral years works manager 
of Tilling Stevens, Ltd., Maidstone, and later of Hoover, Ltd., 
Greenford. 








LAUNCHES AND TRIAL TRIPS. 


Scorrish Prince, motorship; built by Blythswood Shi 
building Company. Ltd., to the order of Rio Cape Line, L 


dimensions, length 428ft., breadth 56ft., depth 35ft. 6in., to 
carry 9000 tons deadweizht. 
stroke airless injection, cylinders 520 mm. by 2080 mm. stroke ; 
constructed by Barclay Curle and Co., Ltd.; launch, April 4th. 


Engines, opposed-piston, two 


Micuaxt Livanos, steamship; built by William Gray and 


Co., Ltd., to the order of Mr. 8. G. Livanos ; dimensions, length 
431ft. 8in., breadth 56ft. 8in., depth 27ft. l0in. & 
triple-expansion, cylinders 22}in., 39in., and 65in. diameter, 
by 45in. stroke, pressure 225 1b. per square inch; trial trip. 
April 14th. 


Engines, 


Crry or EpinsurGH, steamship; built by Cammell Laird 


and Co., Ltd., to the order of Ellerman Lines, Ltd.; dimen- 
sions, length 486ft., breadth 62ft., depth 36ft. 
set of impulse reaction turbines, pressure 265 1b, per square 
inch ; launch, April 14th. 


Engines, twin 


Canton, steamship; built by Alexander Ste hen and 


Sons, Ltd., to the order of the P. and O. Navigation Jommpany ; 
dimensions, length 562ft., breadth 73ft., depth 46ft. 
twin sets of single reduction geared turbines, pressure 400 Ib. 


Engines, 





J. Hurley. 6.30 p.m. 


per square inch ; launch, April 14th. 
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PUBLIC NOTICES. 





dmiralty. 


ASSISTANT CIVIL ENGINEERS 





REQUIRED in the Civil Engineer-in- 
c whief” 8 Department. 

Candidates must be not less than 
o5” years of age, and must either be 


Corporate Members of the Institution of 

Civil Engineers, or have pass Sections A_ and 

f the examination qualifying for Associate Member- 
hip or have taken a Degree exempting therefrom. 
Che appointments will be for a probable duration of 

‘bout three years. 


the salary will be £360 for the first year, and 
380 and £400 for the second and third years 
respectively. 

Vacancies exist at Naval Establishments at home 


and abroad. Candidates may apply for either or both. 

Those appointed to naval establishments abroad will 
receive first-class passages and appropriate local 
sllowances to meet the extra cost of living. Salary 
will start from date of embarkation. 

Applications, stating age, qualifications and experi- 
ence, to be addressed to the CIVIL ENGINEER-IN- 
CHIEF, Admiralty, 8.W.1. 

Envelopes to be marked ‘* A.C.E. April,"’ 


in top 
{t-hand corner, 4394 





ir Ministry. 

APPLICATIONS are INVITED for 
CIVILIAN POSTS of DRAUGHTSMEN 
GRADE II, at various Royal Air Force 
Stations. Candidates should have had 





a good technical training, Engineering 
Workshop and Drawing Office expe- 
rlehee, 

Salary: Up to 82s. a week, depending on quali- 
fications and experience. Promotion to Draughtsman, 
tirade I (£220-10-£260-12-£330 per annum), is governed 
by merit as and when vacancies arise. 

Grade IL appointments are  non-pensionable. 
lbraughtsmen, Grade and above are eligible for 

misideration for appointment to pensionable posts 
u the event of vacancies arising on the permanent 


establishment. 

Application should be made on a form to be obtained 
quoting reference No. B.505) from the SEC RETARY, 
Air Ministry, 8.2.D. (8.205), W.C.2, to 
whom it sh vuid he returned $447 


Kingsway, 





ir Ministry. 
4 APPLICATIONS are oe for 
an AP ee ‘T as SENIOR SCIEN- 





TIFIC OFFICER for duty, in the 
Directorate of Civil Research” and Pro- 
duction, Air Ministry, London. | 


Candidates should possess a University 
in Engineering or Aeronautics, and have had 


Degree 
extensive drawing-office and design experience. Pre- 
erence will be given to candidates who have had 


experience in an aircraft constructing firm, whilst a 


knowledge of foreign languages would be an asset. 
some research experience is essential. 

Salary scale, £680 by £25 to £800 a year. 

The appointment will carry superannuation rights 
under the Federated Superannuation Scheme for 
Universities, the Government contribution being 
ipproximately 10 per cent. of salary and the indi- 


vidual approximately 5 per cent. 
Applications should be made on a form to be 
»btained, quoting reference B.39, from the PERMA- 
NENT UNDER-SECRETARY of STATE, Air 
Ministry (S8.2.d.), Adastral House, Kingsway, W.C. 2 
to whom it should be returned not later than the 
20th May, 1938 4462 





a" ’ e w 
(jivil Service Com- 
MISSION. 

A COMPETITION is about to be held 
by the Civil Service Soy ay at 
Ge request of the Home Office, to FILL 
° a4 OT LESS than 27 VACANCIES for 

INSPECTORS OF Por ig CLASS 
(Men and Women) as —_ Ist October, 1 

' Candidates must be over 23 and Bang 30 years 
of age on Ist June, 1938, but applications may be con- 
sidered from older candidates if they parce excep- 
tionally suitable qualifications and are under 3 

In general, candidates should possess a / ee 
Degree or equivalent qualification, but this may be 
dispensed with in the case of candidates exceptionally 
well fitted by suitable practical experience, Inspectors 
are required after two years’ service to — an 
examination in Factory Law and Sanitary Scien 

salaries commence at £275, rising to £455, and 
Class IL Inspectors may normally expect promotion 
to Class I, where salaries rise from £455 to £875 for 
Men, and £745 for Women. LEighteen higher poate 
carry salaries ranging from £950 to £1650 for Men and 
from £775 to £1100 for Women. 

Inspectors may be called upon to reside in any part 
of the country. Their duties extend to all Manufac- 
turing Industries, and include the fondue’, of Pro- 
ceedings under the Factories Act and Truck A 

The Regulations for the Competition and = of 
application may be obtained on request, preferably 
by posteard, from the INDU STRIAL DIVISION, 
Home Office, London, S.W.1. The last date for 
receipt of completed applic: ations is Ist June, ies 








rown Agents for the 
COLONIES. 
COLONIAL OT ENT 


APPLICATIONS from qualified candi- 
dates are INVITED for the following 


POSTS : 

J /5765.—ASSISTANT ENGINEER REQUIRED 
for the Drainage and Irrigation Department, Malaya, 
for three years, with possible permanency. Salary, 
500 dollars a month, rising by annual increments of 
25 dollars a month to 800 dollars a month (the 
Government rate of exchange is now 2s. 4d. to the 
dollar). A children’s allowance is payable to married 
officers with children. Free passages and, if married, 
for wife and family not exceeding four persons. 
Liberal leave on full salary. Candidates, age 24-28, 
must be Corporate Members of a moro tag al ¥ 
Civil Engineers or hold an Engineer! 
nised as sranting exemption from Sections A ond” ° 
of the A.M.LC.E. Examination, and have had at 
least two years’ experience in the ign and Prepara- 
tion of pe ea Drawings for Hydro-electric Schemes, 
——,* n a Consulting Civil gg Office. 

M/57 70.—BX ECU ITIVE ENGINEE REQUIRED 
by the Government of the Gold Coast for the Public 
Works Department for two tours of 12 to 24 months 
each, with possible permanency. Salary, £475 a 
year for two years, then £500-£25-£600-£30-£840 a year, 
and then, subject to promotion to a vacancy by 
annual increments of £40 to £1000. Free passages 
and ore Bey liberal leave on full salary. 
di ag 5, must be Corpora’ an 
Institution hy Givi Enxineers or possess an Engineer- 
ing Degree recognised as granting exemption fro 
Sections A and B of the A.M.I.C.E. Examination, an 
have had general Engineering a 

Apply at once by letter, stating age, whether 
ae Po ag — full pafticulars of qualifications 
a experience, and mentioning this paper, to the 

CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, London, 8.W.1, quoting the reference number 
against the appointacat for which application is made. 

4470 
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(TABLE OF CONTENTS, PaGE 509.) 


al 


Empire Exhibition, Glasgow 
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echanical Draughts- 


1 MEN REQUIRED, preferably with 
experience | on any of the following types 
of work : 

War Stores 
Commercial 
Trailers 
Jigs and "Tools. 
Applicants should have had not less ben three 
years’ Workshop Experience. Age 21 years to 30 
years. Preference given to ex-Service men, other 
things being equal. Pay up to 82s. per week, accord- 
ing to ability and experience. Posts are non-pen- 
suitable qualifications, 





Vehicles (Chassis or 





sionable, but, subject 

entrants are eligible for consideration for promotion 
and for to the ble establishment 
— vacancies 


obtainable by postcard érom 
CHIEF. SUPERINTENDENT OF ORDNANCE FAC. 
seu (Advt. No. 210), Royal Arsenal. a 
-E. 4 


W? ar Department. 
PPLICATIONS are INVITED for 
oe fa foliowing TEMPORARY APPOINT- 
MECH ANISTS (Two), thoroughly expe- 








; rienced in the Supervision of new Elec- 
trical and Mechanical Services and 
Maintenance Work. Preference will given to 


applicants with a knowledge of Royal Engineer Office 
and Works procedure, and experienced in the Prepara- 
tion of War Department Estimates and Specifications. 
Salary £220 per annum, with annual increments of £10, 
payable monthly in arrears.—Candidates should apply, 
stating age, present occupation, and experience, to the 
C.R.E. Chilwell Area, Central Ordnance Depot, 
Chilwell, Notts. 445 





niversity of Liverpool. 


FACULTY OF E EN GINEERING. 
Dean: Professor C. O. panera. ae -Eng., 


Assoc. R.8.M., F.L.C. M 
PROSPECTUS and FULL PARTICULARS may be 
OBTAINED on application to the on ae} eager OF 
couRsES designed for Students desiring to qualify 
as Mechanical, Electrical, Civil, or Marine Engineers, 
as Naval Architects, or as Metallurgists and Metal- 
lurgical Engineers. 4435 





[University of Birmingham. 


ao — IN DEPARTMENT OF 
CTRICAL ENGINEERING 
APPLICATIONS are INVITED for the poe. Oa 
OS ae (Grade 11b) in ELECTRICAL EN 
NEERING. Commencing stipend £400 per aaah 
Duties to begin 1st October, 1938. Candidates must 
have a good degree and should preferably have had 
experience of electrical design and in teaching. A 
knowledge of modern switchgear is desirable. Two 
copies of application, with references, must be sent, 
on or before Ist June, to the undersigned, from whom 
further particulars may be - ned. 
. G. BURTON, 


at ba Secretary. 
4.The University, Birmingham, 3, 
¥ 38. 4467 





(ity of Cardiff Education 
COMMITTEE. 
THE TECHNICAL COLLEGE. 
Principal: J. C. JONES, <r A.M. Inst. C.E., 
-M.I. Mech. 

ae to commence Satie on ist September 
next, a FULL-TIME LECTURER in MECHANICAL 
and ELECTRICAL ENGINEERING. Ability to take 
Electrical Engineering Subjects up to Honours B.Sc. 
Degree Standard will be a recommendation. 

Candidates should hold an Honours Degree in Engi- 
neering or its equivalent, and should have had Indus- 
trial Experience. 

The salary will be in accordance with the Burnham 
Technical 

Forms of application, together with further par- 
ticulars, are obtainable from the undersigned, to 
whom they must be retur 


AMS, 
Director of Education. 
City Hall, 
Cardiff. 4471 





Crystal Palace School of 
ENGINEERING. Founded 1872 
MECHANICAL, ELECTRICAL AND 
CIVIL ENGINEERING SECTIONS. 
a, F. C. P. LAWRENCE, M.S.E., 
oc. Inst. C.E., A.M.I. Struct. E, 
thorough wep-to-date Practical and Theoretical 
Instruction. Course completed in two years. 
Students admitted at beginning of any term. 


The Polytechnic, 

309, REGENT-STREEl, W.1. 
MECHANICAL AND CIVIL 
ENGINEERING DEPARTMENT. 

BE tg are INVITED for the POST of 
LL-TIME LECTURER in MECHANICAL ENGI- 
NEERIN ‘G, to take up duties from Ist September. 
1938. Candidates must hold a University Degree and 
have had Works and Teaching Experience. 
Salary in accordance with the Burnham Technical 
Seale for London, subject to the usual 5 per cent. 

deduction for superannuation. 

Further particulars and forms of application, 
which must be returned not later than May 23rd can 
be obtained by sending a stamped, addressed foolscar 
envelope to the DIRECTOR OF EDUC ATION, oe 
Polytechnic, Regent-street, W.1. 





- 
engal-Nagpur Railway Com- 
PANY, LIMITED. 
Directors are prepared to receive 
ENGINE WHEELS and AXLES. 
Specification and form of Tender can be obtained at 


The TENDERS 


for : 


the Company’s Offices, 132, Gresham House, Old 
en street, London, E.C.2, on or after 28th April 
93 
A fee of 10s. will be charged for each copy of the 


specification, which is NoT returnabie. 
Tenders must be submitted not later than Noon on 
Friday, 13th May, 1938 
The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order. 
By Order of . Board, 
T. R. WYNNE, 


4420 yi Director 





(tity of Leeds Gas Department. 
NEW WORTLEY WORKS. 

TENDERS are INVITED for a HYDRKAULK 
PUMP, particulars of which can be obtained from the 
undersign 

Date of delivery will be an important factor in the 
acceptance of the Tender 

The Committee do aoe bind themselves to accept the 
lowest or any Tender. 

Tenders, endorsed ‘‘ Hydraulic Pump,’ to bt 
delivered to the Town Clerk, Committee Department 
Room 57, Civic Hall, Leeds, 1, not later than 11 a.m. 
on Wednesday, 18th May, 1938. 

Cc. 8. SHAPLEY, 
M.I. Mech. E., M. Inst. Gas n., 
Engineer and General Manager. 
Gas Offices, 
Market Hall, 


Leeds, 2 4468 





Vetropolitan Water Board. 
ORE-HOLE AT BEXLEY. 

The Metropolitan Water Board invite TENDERS 
for the SINKING of a BORE-HOLE = the Urban 
District of Bexley. in the County of Ken 

The drawings and contract Semenaee 
inspected without charge at the offices of the 
Chief Engineer’s Department (Room 201). 

Forms of Tender, conditions of contract, specifica- 
tion and bills of quantities, together with drawings 
and a spare copy of the bills of quantities, may be 
obtained on and after Monday, 2nd May, 1938, from 
the Chief Engineer on production of an official receipt 
for £10, which sum must be deposited with the 
Comptroller to the Board, and which will be returned 
on receipt of a bona fide Tender, accompanied by all 
the above-named documents and drawings (with the 
exception of the spare copy of the bills of quantities, 
which may be retained by the tenderer). 

Such payments and applications must be made 
between the hours of 10 a.m. and 4 p.m. (Saturdays, 
10 a.m. and 12 noon). Cheques must be made payable 
to the Metropolitan Water Board and not to 
individuals. 

Tenders enclosed in sealed envelopes, addressed to 
the Clerk of the Board, and endorsed ‘** Tender for 
Bore-hole at Bexley,’’ must be delivered at the offices 
of the Board (Room 122) not ce than Twelve 
o’clock Noon on Friday, 27th May, 1 

The Board do not bind themselves to 
lowest or any Tender. 

G. F. STRINGE 


Clerk of the Board. 


may be 
Board, 


accept the 


Offices of the Board, 
173, Rosebery-avenue, B.C.1, 


25th April, 1938 $376 
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Che Engineer 


Annual Subscription Rates 
(including postal charges). 


Le prix de l’abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
d'origine au cours du change au moment de la 
commande. 

Die Bezugsgebiihren sind zahlbar in Pfund- 
sterling oder in der Landeswahrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 

Ser4n aceptados los abonos en moneda 
esterlina o su equivalente calculado en la 
moneda del pdéis de origen al cambio efectivo 

la fecha de ponérse el pedido. 


BRITISH ISLES ... £3 5 0 

CABADA... ... ... £8 3 0 Zoi Popes Be. 
£218 6 Thin Paper Ed. 

ABROAD «+ ss £3 7 6 Thick Paper Ed. 


(except Canada) £3 3 O Thin Paper Ed. 
AFRICA ... Central Bom Aggpes. $8 Branches. 
Carpz Town: Dawson and 
Sons, Ltd., 29-31, Long-street 
(Box 489) 
ARGENTINE... BusNos AIRES: Mitchell’s Book 
Store, 576, Cangallo 
ery and Gotch (A’sia), Ltd. 
oo 


samaunun Robertson and 
Mullens Tiizabeth-street 

mesa: E. inten. 1864, 
Avenue 8 beek 

Bavsmans | Saat . Smith and Son, 
78-380, Rue Marché-aux- 
Herbes 


AUSTRALIA ... 


BELGIUM 


CANADA... American News Company, Ltd. All 
Branches 


L: Benjamin News Com- 


. Dawson Subscrip- 
tion Service, Ltd., 70, King-street 
Toruyto: Gordon and _ Gotch, 
Ltd. , Queen-street West 
CoLomBo : Wijayartna and Co. 
Hone Kone: Kelly and Walsh, 


Suan@ual: Kelly and Walsh, Ltd. 
Teknisk Presse Bureau, Our?gade 
penhagea 


34, Co) 
Caro: Ex; Book and 
8 9, Chareh 


FINLAND .. HBLsinerors: Akademiska Bok- 
handeln, Alexandersgatan, 7 


FRANCE... ye and Cheviliet, Rue 


Paris: Librarie Berger-Leverault, 
229, Bid. St. Germain 

Paris: Brentano’ 8, 37, Av. de 
l'Opera 

Paris: Dunod, 92, Rue Bonaparte 

Paris: W. H. Smith med Son, 243, 
Rue de Rivoli 

Barun, N.W.7: gy 

Der Technik, Georg. Hentache: 

Dorotheens' 


CEYLON .. 
CHINA 


DENMARE 


EGYPT press 
Store, 


GERMANY 


HOLLAND 


AM : Hector’ 
handel, Noordblaak 59 
ROTTeRD«aM: Techn. Boekhandel, 
“ Pian C,”’ Gelderschestraat 4 
Bombay: Thacker and Co., Ltd. 
CaLcura : Thacker, Spink and Co 
MiLas : Ulrico Hoepli 
Roms: Maglioni and Strini, 307, 


Corso 


INDIA 
ITALY 


Branches at Naples and Rome 
Maruzen Co. A!l Branches 
a Whitcombe and 
Gordon & Gotch (A’sia), Ltd., Wel- 
lington, Auckland, and d Christ- 
church 
Napier: J. Wilson Craig and Co. 
LENINGRAD : Meshdunarodnaja 
Kniga, Prospect Vo! Oe 5 53A 
Moscow: Kuznetski Most 18 
STRAITS SETTLEMENTS—SinGapore: Kelly and 
Walsh, Ltd. 


JAPAN... .. 
NEW ZEALAND 


RUSSIA 


SWEDEN STocksoLm: A/B en 
Journal-expeditio *,,! 1 
StTockHOoLM: A/B E. Fritzes 
Kungl., Hofbokhandel, Freds- 
gal . 
SWITZERLAND —— Rosa Leibowicz, 4, 
UNITED STATES International News Co., 131, 


OF AMERICA Varick-street, New York, } i Y., 
and all Branches 

Entered as second-class watter at the Post 

cee. New York, .N.Y., December 12th, 

1896, under the - of March 3rd, 1879 

(Section 397, P.L. & R.). 

*.* READING Cass, to hold two copies of THE 

f, “ ENGINEER, ny and leather oy can now be 
plied at 4s. 9s. each, 5s. 3d. post free 


Par 


PUBLIC NOTICES. . 


PUBLIC NOTICES. 


SITUATIONS OPEN. 





District 


CONTRA! 
TO BRITISH MANUFA( ACTORERS or CENTRIFUGAL 
. BORE.- PLAN 


HOLE Bo PING ee 
above Council is prepared to receive ed 

for TWO SETS of OLL-BNGINE- DRIVEN 
HOLE and LIFT PUMPS in accordance with, Mhe 
specification and drawing prepared by the Engineers, 
Messrs. John Taylor and Sons, Caxton House, West- 
minster, 8.W.1 

Copies of the seopinention and drawing may be 
obtained from the olfices the Engineers upon 
payment of £5 (cheque only). which will be returned 
on receipt of a bona tide Tender. 

Tenders in sealed envelopes, endorsed ** Tender for 
Pumping Plant,”’ are to be delivered at my office on 
— Noon on Saturday, the 28th day of May, 


No Tender will be ps mea unless it is enclosed 

nvelope, endorsed ‘* Pumping 

2, oe but not bearing any name or 
mark ‘indicating the sender 

The Council does not bind itself to accept the lowest 


or any Tender. 
(Signed) R. 8. OGLETHORPE, 
Clerk to the Council. 
Council Offices, 
Petworth. 


iver Trent Catchment Board. 

WORKS IN CONNECTION WITH A DIVER- 

SivN OF THE RIVER TRENT IN 'THE CITY OF 
STUB L-ON-PRENT, 

TENDERS are LNVit&D for WORKS in gage 
with the DIVERSION of the RIVER TRENT 
City of Stoke-on-1rent, inciuding the Culverting | 
certain Lengths of the Kiver ‘rent and the Fowlea 
Brook, and Ancillary Works. 

Copies of the specification, conditions, &c., may be 
obtaiued from Mr. W. tH. tiaile, M. inst. C.E., Kngi- 
meer to the Board, Verby-ruad, Nottingham, on pay- 
ment of £5 (cheques to be made payavie to the River 


r 4 


4448 





lacton Urban District 
COUNCIL. 

sree nee STATION 
APPLICATIONS are INVITED for a skilled 
ENGINEER, age between 30 and 40 years, experienced 
in the Maintenance, &c., of Pumping Installations, to 
Assist in the Running and Upkeep of the Council's 
Sewage Pumping Stations, &c. Electrical experience 
will be an advantage. Wages, £3 5s. per week. The 
Council are taking steps to designate the position 

under the Local Government and ther Officers 

Superannuation Act, 1922, and the successful appli- 
cant will be required to undergo the necessary medical 

examination 
‘Applications, and other 


stating age, experience, 
three recent 


pen meee on og Lin mys with copies x 
he 


AMOI Cony ENGINEERS REQUIRED by Large 
Oil fy for service in Far East and else. 
to 28, unmarried, University Degre. 
or qualification and some practical experi 
ence in Mechani Engineering Works essential. 
Salary from £450 per annum.—Write, Box “T.Z.M., 
c/o 95, Bishopsgate, London, E.C.2. 8877 a 


APABLE WORKING ENGINEER, with Good 
preceeel = of Air Receivers and Boilers, 
REQUIR. Ins r to London Testing . Engi 
neers. Hiectrieal knowledge also desirable. State 
qualifications and wages required.—Address, P126s, 
The Engineer Office. P1268 a 








HIEF DESIGNING ENGINEER REQUIRED, 





testimonials, be — to 
not later than “toen May, 1 

Canvassing in any Ty Sein disqualify, and the 
candidate is to state in writing Nay need he is related 
to any i - or chief officer of the Council. 

AISTON, M. Inst. M. and OF. E., 
Surveyor to the Council. 
Town Hall, 
Clacton-on-Sea 


28th April, 1938. 4419 


, experience pester in Crane, Excavator, and 
C Plant Design. State age, details of 
ee waaer required. —NEALS. Plant House, 
Ealing, W.5. 4421 4 





Ce Ak aeeRL DESIGNER. RE 

for Consulting Engineer’s Office in 
London suantiet, Must be familiar with latest L.C.C. 
Regulations 


Address, ‘stating Yl experience, salary required, 
4443, The Engineer Office. 4443 a 





(Sounty Borough of Swansea. 


WATER ENGINEL«’8s DEPART: T. 

The Council invite APPLICATIONS ~ the follow- 
ing APPOLN’ ie ‘f in the Water Department of the 
Corporation, 

CIVIL ENGINEERING ASSISTANT, salary £350 
to £425 per annum, in six annual incre- 


ments of £12 10s. 
Applicants for the appointment must be Corporate 
Members of the institution of Nt Engineers, and 


had good practioal experience in 
the Calculation and Design of General Civil Kugineer- 
ing Works and general experience in a Waterworks 
Raginesr’ 3 Department. 

stating name, age, qualifications (by 





‘Treat Catchment soard), whica will be only 
on receipt of a bona fide ‘ender which is not sub- 
sequently oo Applications for specitica- 
tion, &c., must ve received vy the Nngineer not later 
than Sadianany. “a lsth May, 1933. 

‘Yenders must be enclosed in the envelope supplied 
by the Soar, and delivered to the ned not 


aniamian only), training, appointmeuts held (give 
dates), and experience, to be forwarded to the Water 
— and Manager, on or before the llth May, 

The names of two Engineers under whom the 
t has served *) pe = as referees 





later than Nvon on Monday, the 2uth a 133. 
N HLKS 
Clerk of the Board. 


4450 





Catchment Board Offices, 
2ud May, 1938. 
ashe Directors are prepared to receive ‘LK NDERS for 


Dervy-road, 
Nottingham, 

f ii he Bengal and North Western 
RAitwaY COMPANY, LIMITED. 

the SUPrL1 of :— 

6 LOCOMOTIVE BOILERS—F Class, 


Superheated, 
as per specification, to ve seen at the Company’s 
Utfices. 

‘Xenders, addressed to the undersigned and envelope 
marxeu “‘ ‘lenuer for Soilers,’” witn the name of the 
firm tendering, to ve luuged not later than Noon on 
tne 31st uay of May, l¥ss. 

ror eacn specincation a fee of 10s. will be charged, 
which caunvt, Uuuer auy circumsvances, be returned. 

‘xhe UVirectors uo NOt vinu themselves to accept the 
lowest or any ‘ender. 

by Urder of he Board, 
J. WinLIAMSON, 
Managing Director. 
237, Gresham Hous: 
Uld Bbroau- meoent London, E.C.2, 


Sra May, 1v3s. 4463 





City of Liverpool. 
ELSCTRIC 5Ur.aux DEPARTMENT. 
APPULNLMENT UF ELECLKICAL 
BLNGINDLHLNG DRAUGHISMAN, 

The Corpurativu uf Liverpool invites APPLICA- 
TIUNS fur the rUSILTIUN of ELbULrKICAL ENUI- 
DHLEKLING DKAUGMIDMAN, at a salary of £320 per 
a@uuum, risiug by annual increments of £15 to £35U 
ber auuulm, 

Yhe person appointed will be responsible under the 
Chief biecurical Assistant fur the carrying out of all 
drawiug-vilice Work assuciated with tne lay-out and 
installation of tne eiectrical equipment of large 
Seucratiug stati and sul i 

Cauuiuates uiust Nave served a recognised appren- 
ticesuip aud hulu the Higher National Certiticate in 
tlcctrical Kugiueering, or eyuivalent technica 
Quadiucations. 

f¥reiereuce will be given to candidates who, in 
addition to possessing a sound training in a manu- 
facturing firm, bave had some experience in an 
icciric Supply Unuertaking. 

‘Khe appuiutinent will ve a designated post under 
the ivcal Guvermment and Other Utticers’ Super- 
anuuuation Act, 1lvzz, and the successful candidate 
Will ve required to pass a medical examination. 

Applicativus must ve made on a form obtainable 
from tne City Klectrical Kugineer, 24, Hatton-garden, 
Liverpuul, 3, aud must be forwarded aud aduressed, 
accuupanuied by copies of not more than three recent 
testiumuuials, to the ‘town Clerk, Municipal Buila- 
lugs, Liverpool, 2, 80 as to be received by him not 
laver thau the first post on Wednesday, 18th May, 
1vss. ‘rhe envelope containing the bg pane es must 
ve endorsed ** biectrical Mugineering v. 

Cauvassing of memvers of the City Council is pro- 


hivited. 
. H. BAINES, 
‘Yown Clerk. 





Municipal a 
Liverpool, 


23rd avell, 1938. 4389 





City of Nottingham. 

WATER DErakTMENT, 
PUMPING STATION DEPUTY SUPERINTENDENT. 
VITED DEPUTY 


APPLICATIONS are IN for a 
SUPERINTENDENT at a Pumping Station, about 
22 miles from Nottingham, at a weekly wage of £4 


gross (£3 13s. 7d. after deduction of superannuation 
and National Insurance contrivutions), with house, 
fuel, lighting, and uniform. 

The position is a designated post under the Local 
Government and Other Officers’ Superannuation Act, 
1922, and the successful candidate will be required to 
pass a medical examination in connection therewith, 
and to contribute to the fund established thereunder. 
should be between 30 and 40 years of 





‘THE METALLURGIST.” 


This Supeiemest, which deals with the Science and 
Practice o tallurgy, both ferrous and non-ferrous, is 
published free with last issue of THE ENGINEER 
each alternate month. Next due, June 24th. 


ADVERTISEMENTS. 


The charges for Classified Advertisements is 1/- per 
line up to one inch—minimum charge 4/-; those occupy- 
ing one inch or more at the rate of 12/- per inch. Orders 
must be accompanied by a remittance. The rates for 
Displayed Advertisements = Ld ee on applica- 
tion. Classified Advertisem 
unless delivered before TWO ')ian on Wednesday 
afternoon. 
Letters relating to the Advertisement and the Publishing 
of the Paper are to be addressed to the 
uther letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 


This Directory, which is published in the interests 
of advertisers in THE ENGINEER, may be obtained 
free of eharge_ on application to the Pub! Dlisher. 





Pesta) i Atte, 38, 
Teleg. Address, ‘ 
Leaden.”’ 


Essex-street, Strand, Lond W.C.2. 
, nes Sora Retrand, 
Tel., Central (10 lines). 





w.. must have had good workshop experience, be 
capable of maintaining large Triple-expansion Water- 
works Engines, avie to Carry Out Kunning Repairs, 
and be accustomed to the Control of Labour. 
Applications, in candidates’ own handwriting, 
giving particulars of experience, present and previous 
set sory Ba eo and present wages, and accom- 
panied by t testimonials, must reach me 
not later ‘ae ‘the Tab May, 1938. 
Canvassing _is prohibited and will disqualify 


applicants. 
a (oes J. E. RICHARDS, 
Town Clerk. 
Guildhall, 
Notting’ 


ham, 
27th April, 4431 


1938. 





(Jounty Borough of Southamp- 


APPOINTMENT OF ENGINEERING ASSISTANT, 
APPLICATIONS are INVITED for the APPOINT- 

MENT of ENGINEERING ASSISTANT in the South- 

ampton Corporation Waterworks Department, at a 

salary of £350-£450 per annum. 

Applicants should not be more than 35 years of age, 

and mus’ Associate Members of the Institution ol of 

Civil Kngiueers. Previous experience in Waterworks 

Design and Construction is essential. 

Couditions of the appoiutment and form of aooie 
tion must be obtained from the weceunenes. and al 
applications must be arith 
those conditions on or before Friday, the 20th May, 


JOSEPH mevaeet. M. Inst. ©.E., 
Waterworks Engineer and Manager. 





May, 1938. _ 





L. LANG- COATH, 
‘Town Clerk, 
Guildhall, 
Swansea, 
26.4.38 4432 





(Jounty Borough of Tynemouth 


WATER Da rARTMEn t' 
APPLICATIONS are INVITED or “the Sellewinn 
APPOLN'IMEN'IS in the Water Engineers’ Omi 

1, ENGLNEBRING ASSISTANT, at a comtenenaing 
salary of £300 per annum, increasing by 
annual increments of £25 to £300, suvject to 
satisfactory service. 

Candidates must be Associate Members of 
the austitution of Civil Kngineers, aud have 
had experience in Waterworks Construction 
and Maiuteuance, especially in the Design 
and Construction of large Service Keservoirs 
in Reinforced Concrete. 

2. ENGINE ®# KING DKAUGHTSMAN, with Sur- 
veying Kxperience, at a commencing salary 
of £2v0 p.a., iucreasing by annual iucremeuts 

of £10 to £240 p.a., suvject to satisfactory 


service. 
The positious are designated under the Local 
Government and Other Umeers’ Superannuation Act, 
1y22, and the selected Cauuidates will be required 


to pass a medical examination. 

Applicatious, stating age, experience, and qualifica- 
tious, accompanied vy copies of three recent testi- 
mouials, must be delivered to the A aes aan not 
later thar 1U a.m. on the lvth May, 133. 

Canvassing directly or indirectly ‘will disqualify. 

Dated this 6th May, 19338. 

FRED G. EGNER, 
Town Clerk. 


14, Northumberland-square, 


North Shields 4464 





fypgineering Draughtsmen Re- 
wUIKED at une Nationa: s’hysical arp aA 
Leudi The work will be of 
General Engineering Nature, and will include the 
Design of Small Mechanisms. Candidates should not 
Le less than 25 years of age, and the wages will be 
from £4 to £5 5s. per week, depending upon age and 
experience.—Applications, eiving full particulars of 
age, qualifications, an rience, should be 
addressed to the DIRECLOR not 1 later than — e- 








outh Welland Drainage Board 
The above Board REQUIRE tue SERVICES 

of a qualified ASSIS’ LANT ENGLNEER, 
Applications for the post should be made to the 
Clerks, who will furnish particulars of the salary, 


duties, &c. 
CALTHROP and LECPOLD HARVEY, 
Clerks. 
11, Market-place, 
Spalding. 4466 





SITUATIONS OPEN. 





COPIES oF aes” Not ORIGinaLs, UNLESS 
SPECIFICALLY REQUESTED. 


eens COMPANY REQUIRES a Young 
ned in Production Methods and 
Time Studies. Applications from University graduates, 
will be treated confidentially, and must state age, 
education, qualifications, and experience, if any.— 
Address, 4439, The Engineer Office. 4439 4 





eee a INSPECTOR a TRGHNICAL 
SSISTANT REQUIRED, age 23 to 26; must 
gene served apprenticeship with PE, engineering 
firm and reached A.M.I.E.E. standard. Equivalent 
bee M.I. sate. 3 E, standard also an advantage. Experi 
in Testing Electrical Ejuipment essential. 
Knowledge ot Electric Cables or Internal Combustion 
ification.—Applications, 
training, experience, and 
three testimonials, 





an 
stating age, education, 
salary required, with copies of 





Box A.B., care Waterlow and Sons, Ltd., Great 
Winchester-street, E.C.2. 4474 4 
Lids, Closures, 


NXPERT ENGINEER for — 

fin tampings. Ae skilled DESIGNER 

DRAUGHTSMAN, Lon —Write, stating experi 
ence, age, salary, 4373, The ‘Engineer Office. 4373 a 





PB ba ENGINEER REQUIRED IMMEDIATELY 
in Technical Department. Good knowledge of 
Mathematics and Mechanical Theory essential. ‘ac- 
tical experience an advantage.—Address, giving ful 
particulars of experience, age, and salary required, 
4455, The Engineer Otfice. 4455 A 





Paaierp BRUSHWARE.—REPRESENTATIVE 
by Well-known manufacturers for 

London aed Bab urbs ; applicants must have good 
knowledge of Painting Brushware. Splendid oppor- 
tunity for a man with a live connection amongst 
Builders, Decorators, and other users who can supply 
good references. Write fully, in confidence, stating 
apestanee in selling painters’ <nd decorators’ brush- 
are, age, and remuneration.—Address, 4473, The 

Engineer Office. 4473 a 





EPRESENTATIVE ENGINEER, 25-35, Prefer 
ably with a axeeente in the Design and Execu 

tion of Reinforced Concrete Work, for Leeds Office of 
the LIVERSEDGE R.C, ENGINEERING COMPANY 

Salary £350 p.a., plus commission and expenses. Car 

provided.—Write, stating full qualifications and 
experience, 4423, The Engineer Office. 4423 A 





ar vagy phen to Take Charge of London 

ffice, fully qualified, with good connection 

A Builders, Architects, and Buyers of Struc- 
tural Steelwork and Castings. Give fullest par 

ticulars, age, &c.—Address, 4465, The maging, Gene. 
A 





EPRESENTATIVE REQUIRED, Tanks, Steel 
Plate Structures. Large London Works.—Address, 


stating experience, age, salary, 4440, The Engineer 
Office, 4440 A 





EINFORCED CONCRETE DESIGNERS RE. 
QUIRED, one good Senior and Two Juniors ; 
permanencies with good prospects for suitable men. 
State age, full particulars of experience, training, and 
salary required.—Address, 4458, The sae 
A 





RM oxi se for Important West Country Works, 
ONE SENIOR and ONE JUNIOR DRAUGHTS. 
Must be experienced in General Mechanical 
Resiseuinr Work, or Jig and Tool Work.—Address, 
giving full details of experience, age, —“ salary 
required, 4426, The Engineer Office. 4426 





TEELWORK ASSISTANTS 


THREE VACANCIES FOR SENIOR POSTS. 
In Civil Engineer’s Office, Westminster. 
ledge of 


Know Bridge and Structural Steelwork 
tt po nd salary desired 
tate x sala 
“EVERY APPLICATION WILL BE 
ACKNOWLEDGED. 
Address, 4456, The Engineer Office. 4456 a 





UPERVISING ENGINEER REQUIRED for Con 
S structi on Department of a well-known Firm of 
Reinforced C must be 
real live men, able to iam First-class Results with 
Economy, and be conversant with General Building 
and | Allied Practice. Up-to-date knowledge of Modern 

of a Construction and 








TO ADVERTISERS UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION. 

For the benefit of ee the Proprietors are 

that are 


“a tial 


0 prospects for 
weet man.—Address, giving tull particulars of age, 
experience, and salary required, with references, 
4433, The Engineer Otfice. 4433 A 








prepared to insert brief 
filled, upon receipt of notifications from the Adver- 
tisers. These notices (limited to one line) will be free 
of charge, and co-operation is asked for. 





jANTED, = atte a Fully Qualified STRUC- 
TURAL INEER, holding a B.Sc 

A.M.LC.E., of on 

neers. 


Bn Structurai 
Engi Must ‘ton had at least 3 years’ expe- 
rience in designing with a constructional firm of 








repute. Able to take — of estimating department, 

and be for of working 

drawings; 6-year he mmencing salary 

Rs. 750 per month, = Rs. in five years 
rite, giving full details 


Single man preferred. 
training, age, present occupation, to 
Deacon’s, 5, St. Mary Axe, London, E.C.3. 
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A Seven-Day Journal. 


The Kelvin and Ewing Medals. 


On Tuesday evening, May 3rd, in the Great Hall 
of the Institution of Civil Engineers, the Kelvin 
Gold Medal for 1938 was presented to Sir Joseph 
Thomson, O.M., F.R.S., Master of Trinity College, 
Cambridge, in recognition of the services he has 
rendered to engineering science. The presentation 
was made by Lord Rayleigh, F.R.S., on behalf of 
the Memorial Fund Committee, representing nineteen 
British and American institutions. The Kelvin Gold 
Medal is, it will be recalled, awarded triennially 
as a mark of distinction in engineering work or 
investigation of the kinds with which Lord Kelvin 
was especially identified. Immediately before the 
James Forrest Lecture, delivered by Sir Frank 
Smith on ‘ Disorderly Molecules and Refrigerating 
Engineering,’ and reported elsewhere in these pages, 
Mr. 8S. B. Donkin, the President of the Institution 
of Civil Engineers, presented the James Alfred Ewing 
Medal to Mr. Charles Samuel Franklin. This medal 
is awarded to a person, whether a member of the 
Institution of Civil Engineers or not, for specially 
meritorious contributions to the science of engineering 
in the field of research, on the recommendation of 
the Presidents of the Royal Society and of the 
Institution of Civil Engineers. Mr. C. 8. Franklin 
is well known for his inventions and developments 
in connection with beam wireless. The rotating beam 
aerials installed experimentally at Poldhu in Cornwall 
were designed by him, whilst he was also responsible 
for the concentric feeder system for supplying energy 
to radio aerials and enabling extremely high-frequency 
currents to be transmitted along a line without loss. 
These feeders are used in the beam system and are 
essential to television transmission circuits. 


Biological Action in an Oil Tank. 


On May 25th, 1937, an explosion occurred at the 
Citex Oil Wharves at Killingholme, Lincolnshire, 
while kerosene was being pumped into a storage tank 
from a tanker. No one was injured, but the Citex 
Company could not account for the explosion, and 
on the following day Dr. H. E. Watts, H.M. Inspector 
of Explosives, visited the dep6t and inquired into 
the accident. Dr. Watts’ report to the Home Secre- 
tary has now been issued. The two main phenomena 
to be accounted for are the presence of an explosive 
mixture inside the tank and the existence of an agency 
initiating the explosion of this mixture. After 
examining various possibilities Dr. Watts concludes 
that the explosive mixture was created by the libera- 
tion-of hydrogen and methane—or ethane—from the 
water bottom in the tank, supplemented, possibly, 
by the accidental presence of petroleum spirit which 
may have entered the tank through a leaking valve. 
The ignition was, in his opinion, “caused by the 
biological conditions obtaining in the tank.” After 
the explosion the water bottom in the tank was 
found to contain a fairly large number of bacteria, 
amongst which sulphate-reducing bacteria were 
present. In this connection we may recall Dr. 
Watts’ previous report on the explosion of a petrol 
tank at Hull on April 16th, 1936—see our issue of 
October 16th of that year. In that instance, as in the 
case of the Killingholme explosion, water from the 
river Humber had been used to clear out the pipes 
connecting the jetty and the tank and had formed a 
“water bottom” in the tank. In accordance with 
the theory of biological action it is to be supposed 
that the sulphates of the Humber water were reduced 
by bacteria with the liberation of sulphuretted 
hydrogen, which, attacking the walls of the tank, 
formed a scale of iron sulphide. One of the several 
forms of iron sulphide—-namely, ferric sulphide—is 
pyrophoric. In his report on the Hull explosion of 
1936 Dr. Watts recommended that the biological 
production of iron sulphide in petroleum tanks and 
the conditions required to bring about ignition by its 
means should be investigated. In his report on the 
Killingholme explosion he renews that recom- 
mendation. 


R.A.F. Expansion. 


On Saturday, April 30th, it was announced that 
the Government had put into execution a new scheme 
for the expansion of the Royal Air Force, on the 
basis of a double-shift system in the aircraft factories. 
The speed-up of production will, it is expected, involve 
doubling the numbers of workpeople who are at 
present employed in the industry. There is to be an 
extension of factory equipment, and new factories are 
to be built. A further announcement with reference to 
the scheme is to be made by Earl Winterton, the 
Deputy Air Minister, when he speaks in the debate 
on aircraft production, which will take place in the 
House of Commons next week. A special inter- 
departmental supply committee, referred to below, 
has been formed to press forward the new scheme, 





which has been made possible by the sound pre- 
paratory work already carried out in connection with 
the “‘ F ’’ scheme, under which the Government aimed 
to produce a total of 1750 aeroplanes with appro- 
priate reserves and training machines, as front-line 
strength for home defence between March, 1936, and 
March, 1939. The Committee responsible for operat- 
ing the new scheme will be composed of Earl Winterton, 
Deputy to the Secretary for Air; Air Vice-Marshal 
W. L. Welsh, Member on the Air Council for Supply 
and Defence ; Air Marshal Sir Wilfrid Freeman, Air 
Member for Research and Development ; Air Vice- 
Marshal H. E. C. Pierse, Deputy Air Chief of Air 
Staff; Mr. A. H. Self, Second Deputy Under-Secretary 
of State at the Air Ministry; Sir Charles Bruce- 
Gardner, Executive Chairman of the Society of British 
Aircraft Constructors ; and Mr. E. E. Bridges, of the 
Treasury. The Secretary of the Committee is Mr. H. 
Russell, of the Air Ministry. It is understood that 
Mr. Bridges will be in a position to authorise without 
any further reference to the Treasury any necessary 
expenditure if financial questions arise during the 
meetings. This, it is pointed out, will result in a con- 
siderable saving of time in the Committee’s work. 


The Status of the Engineer. 


Ir may be recalled that on November 17th, 1937, a 
committee of engineers was appointed to investigate 
the possibility of improving the status of the pro- 
fessional engineer, and to report to a meeting to be 
called not later than May 17th, 1938. The report of 
the committee has now been issued, and is to be sub- 
mitted to a meeting of engineers to be held in the 
Caxton Hall, Caxton-street, Westminster, at 7 p.m. 
on Monday evening, May 16th, when the chair will 
be taken by Sir John Thornycroft. The committee 
has met nineteen times. Early in its investigations 
the need for an association embracing all branches of 
the profession became apparent, and proceeding on 
this basis the committee obtained the views of 
eminent engineers and inquired into the organisation 
of engineering and other professional societies, at 
home and abroad, whose objects were thought to 
pertain in any way to the terms of reference. Thanks 
are expressed to many of the societies and the good- 
will of members of several professions, without which 
progress would have been impossible. The majority 
report of the committee recommends the formation 
of “ The Guild of Engineers,”’ in accordance with the 
temporary constitution and by-laws given in appen- 
dices to the report. Membership would be open to 
members, associate members, associates of the prin- 
cipal engineering institutions and to graduates in 
engineering of a British university, not less than 
twenty-five years of age. Certain recommendations 
for the provisional government of the Guild are given 
in the temporary constitution and the by-laws and 
in the main body of the report suggestions for imme- 
diate and future activities are made. The minority 
of the committee recommends the formation of an 
** Association of the Engineering Profession,” with 
membership restricted, during its initial period, to 
members and associate members of the four founder 
institutions of the Engineering Joint Council, and the 
appointment: of a committee of the Association to 
draft a provisional constitution and to perform other 
initial functions. The hope is expressed that the 
meeting to be held on Monday, May 16th, will 
authorise the continuance of the work of the ‘* Com- 
mittee on the Status of the Engineer ”’ in one or other 
of the ways suggested. 


An Armament Manufacturing Offer. 


SPEAKING at the forty-second annual general 
meeting of Ransomes and Rapier, Ltd., at Waterside 
Works, Ipswich, on Saturday last, April 30th, Mr. 
R. R. Stokes, the chairman and managing director of 
the company, said that the directors of the firm felt 
that the patriotic course for manufacturers and share- 
holders was to place at the disposal of the Govern- 
ment a proportion of the capacity of their plant on a 
strictly limited profit basis, as a non-profit basis 
seemed to be too revolutionary. He recommended 
that the meeting should agree to the directors’ pro- 
posal to offer 30 per cent. of the output of the works 
to the Government for the production of such 
material as might be required, outside the firm’s 
normal manufactures at competitive prices, on the 
basis of 10 per cent. profit only. Such profit would 
be verified by a certificate from the firm’s auditors, 
stating that the necessary adjustment had been made 
to prevent increase of profit above that figure due 
to the over-absorption of overhead charges. Mr. 
Stokes said that he was confident that the men 
engaged on any such contract would forgo any 
inerease of wages during the contract period. The 
shareholders are to be invited to ballot by post, and 
if 75 per cent. of the ordinary shareholders endorsed 
the plan, then the offer to the Government will be 





duly made. There was a fundamental difference, Mr. 
Stokes went on to say, between the previous shell 
offer and the present proposal. In the shell offer the 
firm’s output would not have been interrupted, and 
the tools were to be supplied by the Government, 
whereas now the firm was proposing to employ 30 per 
cent. of the normal production capacity of the works 
on a basis that could be satisfactory both to the tax- 
payers and to the shareholders. In his opinion, had 
the control of profits been properly tackled by the 
Government in collaboration with manufacturers, 
there would have been no need to increase either direct 
or indirect taxation this year. 


The Leicestershire and South Derbyshire 
Coalfield. 


ON Monday the Fuel Research Survey Paper No. 43, 
dealing with the Stockings Seam of South Derbyshire, 
was published by the Department of Scientific and 
Industrial Research. The Leicestershire and South 
Derbyshire coalfield, the report points out, while one 
of the smallest, was one of the earliest wrought, coal 
being worked as early as 1204. It includes an area 
of about 60 square miles in the county of Leicester- 
shire, together with 16 square miles in Derbyshire. 
This area is, however, only approximate, as the 
boundaries of the concealed part of the coalfield in 
the west and south-east have not yet been fully proved. 
The Stockings Seam was selected as the first to be 
surveyed on account of its present and future import- 
ance in that area, and the work was carried out under 
the general direction of the South Derbyshire Coal 
Survey Committee, under the supervision of Mr. A. 
Dawe, the senior officer of the Department in that 
area. The seam was examined by means of eight 
evenly spaced samples, cut in the form of pillars of 
coal extending from floor to floor. The methods of 
analysis employed were those of the British Standards 
Institution. The data given in the report include the 
proximate and ultimate analysis, phosphorus and 
sulphur contents, calorific value, fusion point of ash, 
chlorine and carbon-dioxide content, and agglutinat- 
ing value. In addition, the behaviour of the coal on 
carbonisation at 600 deg. Cent. in the laboratory in 
the Gray-King apparatus is dealt with. Analyses 
were also carried out separately on the bright coal 
and the dull coal, and on vitrain picked from the 
seam. The results show that the seam yields clean, 
good coal. An outstanding feature is its low sulphur 
content, the combustible sulphur in the whole seam 
varying from 0-7 to 1-4 per cent., with an average of 
0-9 per cent. The volatile matter is fairly constant 
at about 40 per cent. on the dry ash-free basis, and 
the carbon content ranges from 80-4 to 81-6 per cent. 
dry ash-free coal. The coal is only weakly caking, a 
general characteristic of this area, and one of con- 
siderable advantage in many industrial processes. 
The general properties of the seam vary very little 
throughout the area, the bright parts being clean and 
producing a good quality household fuel, while the 
hard parts are well suited for locomotive use. 


The Kelvin Lecture. 


“ SratisticaL Laws oF NaTuRE”’ was the title of 
the Kelvin Lecture, delivered by Professor Mex 
Born before the Institution of Electrical Engineers 
on Thursday, April 28th. The idea of laws of nature, 
he explained was generally associated with strict 
necessity, whereas chance was the essence of arbitrari- 
ness. But it was well known that every chance had 
its laws, expressed by the mathematical discipline of 
probability. Many institutions of our social and 
economic life, not only the Bank of Monte Carlo, but 
all services which dealt with great numbers of indi- 
vidual cases, administration, business, and insur- 
ance, were based on the laws of probability, and relied 
on predictions from them, just in the same way as the 
physicist or engineer relied for their predictions on 
natural laws. It seemed as if there were two different 
types of laws from which all could derive predictions. 
But the natural philosopher resented such a dualism, 
and the real development of science had justified that 
doubt. It had been found that the laws of nature 
which had apparently the character of necessity were 
really an outcome of a very high probability. Statis- 
tical methods had entered more and more into 
science, and physicists were now convinced that all 
laws of nature had more or less a statistical character. 
That was only an abstract statement, but had imme- 
diate applications to practical problems, with which 
the electrical engineer was concerned. The most 
brilliant result of modern statistical theory in physics 
was the explanation of the properties of the materials 
with which the electrical engineer had to do, the metals, 
their strength, conductivity and thermal and magnetic 
properties. The electric discharge tubes used for 
advertising, rectifying and multiplying, and many 
other technical instruments could only be understood 
by statistical methods. 

k 
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Power Station at a Canadian Paper Mill. 


> 


PaprpeR INDUSTRY. 


DEVELOPMENT of special interest in the paper 
A industry of Canada is the new high-pressure steam 
turbo-generator station of Bathurst Power and Paper 
Company, Ltd., at Bathurst, New Brunswick, which 
recently went into commercial operation. As the 
station stands, the sub-structure and buildings for 
two turbo-generators and for one boiler—one-quarter 
of the ultimate project-—have been constructed and 
one complete unit with all necessary auxiliary equip- 
ment has been installed. 

Following preliminary investigations early in 1936, 
it was decided that the steam and power capacity 
available for the paper mill be increased, and intensive 
engineering studies were soon under way. The 
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The steaming equipment of the plant prior to the 
installation of the new unit, consisted of four Babcock 
and Wilcox 576 H.P. and five Wickes 500 H.P. 
boilers to operate at 200lb. per square inch and 
125 deg. Fah. superheat. These are equipped for 
coal firing, with stokers, but two of the Wickes 
boilers can be used to burn wood refuse. In addi- 
tion, a Penzold electric steam generator, rated at 
7500 kW, 2400 volts, furnishes steam during periods 
when surplus power is available from the hydro- 
electric station. 

The power supply from the Great Falls hydro- 
electric plant on the Nepisiquit River of 12,000 H.P. 
installed capacity was supplemented by two steam 
turbo-generator sets rated at 1875 kW, each arranged 
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for bleeding at 40 lb. per square inch, to mill process 


Space for the first and second future extensions of 
the new boiler room to house the second and third 
units has been provided, and the coal-handling system 
constructed in readiness, but the fourth future 
unit will require two of the existing boilers to be 
displaced. 

The new boiler occupies the space formerly occupied 
by the conveyor feeding the existing boiler plant. 
An entirely new coal-handling system was therefore 
installed, with a capacity of 75 tons per hour, suffi- 
cient for the needs of the combined boiler plants or 
for the contemplated requirements of the final stage 
of this steam development. A coaling trestle, with 
room for cars containing a day’s supply of coal, was 
built. The cars are pushed up the incline on to a 
tail track, from which they are drawn back by a car 
puller, to be emptied into the track hopper. <A 
reserve of some 5000 tons may be stored in the yard 
alongside the trestle. From the hopper an apron 
feeder delivers coal to an American ring-roll crusher, 
which discharges into the elevator boot. From there 
the coal is carried to a new overhead bunker by a 
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ARRANGEMENT OF STEAM TURBO-GENERATOR POWER STATION AND STEAM 


engineering and construction divisions of Power 
Corporation of Canada, Ltd., were entrusted with 
those studies, and the subsequent design and con- 
struction. All were based upon long-range planning, 
providing for an adequate initial installation and for 
future step-by-step development, when and as 
required, and they were conducted with due regard 
to the interrelation of the objectives of good opera- 
tion—reliability, high efficiency, and low first cost. 

In the situation finally selected, the station stands 
in well-balanced relation to the steam and electrical 
distribution systems, both as they exist and as they 
are forecasted to grow. Situated near to the paper 
machine room and the existing boiler house and turbo- 
generator room, there, nevertheless, is ample ground 
area for the final project, with provision for efficient 
cooling water, coal storage and handling, and ash- 
disposal facilities. 


steam lines, and equipped with jet condensers. These 
two sets were recently refitted with new steam ends, 
consisting of condensing turbines by Hick, Har- 
greaves, which increased their capacity to 2000 kW 
each, and greatly improved the steam rate. The 
original jet condensers are retained for the present. 


GENERAL ARRANGEMENT. 


The accompanying general arrangement of the 
plant suffices without lengthy description to indicate 
the general lay-out of the new power station. 
The new turbo-generator room is open to, and 
in reality forms an extension of, the existing 
one, and it should be mentioned that although con- 
structed to house two units, it may be extended 
as desired by encroaching upon part of an existing 
warehouse. This consolidation of existing and new 





facilities makes for efficient use of operating personnel. 





DISTRIBUTION DIAGRAM 


gravity discharge elevator-conveyor. One discharge 
chute delivers coal to the conveyor which feeds the 
existing boiler plant. The new conveyor needs 
only the addition of more discharge chutes to supply 
a bunker extension equal to that which has just been 
installed. The enlarged bunker will then be able to 
serve a group of four boilers, two on each side of the 
bunker, of which the new boiler is the first. The 
track hopper and coal-handling equipment were 
supplied by the Stephens-Adamson Manufacturing 
Company of Canada, Ltd. 


Steam GENERATOR. 


The new steaming equipment consists of a Com- 
bustion Engineering Company type “VU” steam 
generator, designed for a continuous output of 
110,000 Ib. per hour at 675 Ib. per square inch pres- 
sure and 225 deg. Fah. superheat when receiving 
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feed water at 285 deg. Fah. This unit is equipped 
with two Raymond bowl mills, each receiving coal 
from the bunker situated above the firing aisle. 
Leaving the bunker the coal travels through a gate- 
controlled tubular chute to Richardson automatic 
coal scales, thence into a feeder hopper on the firing 
floor, out of which the quantity to be fed to the bowi 
mill on the ground floor is adjusted according to boiler 
load requirements. 

The pulverised coal is drawn from the bow! mills 
by air currents produced by integral fans, and the 
resulting coal air is delivered to four burners, two for 
each pulveriser, the burners being placed diagonally 
above each other on the front wall of the boiler. Each 
mill is capable of supplying the boiler with pulverised 
coal sufficient for a continuous operation of 70,000 Ib. 
of steam per hour at the specified pressure and tem- 
perature when burning the lowest grade of coal 
specified, and is capable of operating the boiler satis- 
factorily when the output is as low as 36,000 Ib. of 
steam per hour. 

The bowl mills and burners receive hot air from an 
air preheater, which is built into the gas passages 
between the boiler and the stack, the preheated air 





and down to 11,500 B.Th.U. per lb. dry, and 1900 deg. 
Fah. ash fusing point. 

The efficiency guarantee, 86 per cent., is based 
upon a 24-hour test run when burning coal of the 
following analysis :—Ash, 10 per cent.; sulphur, not 
over 2 per cent.; volatile, 31 per cent.; fixed carbon, 
57 per cent.; moisture, 5 per cent.; B.Th.U., 13,500 
per lb.; fusion point of ash, 2300 deg. Fah. 

An Allen-Sherman-Huff wet system of ash handling 
is built into the boiler bottom. It consists of five 
troughs, parallel to the firing front and sloping to a 
transport trench placed at and parallel to the side of 
the setting. The ashes falling through the water 
screen floor are cooled by streams from quencher 
nozzles arranged along the front, one side, and the 
back of the boiler. The actual removal of the ashes 
is accomplished by high-pressure sluicing streams, 
from breaker nozzles which carry them down the 
troughs to the transport trench, where further move- 
ment is accomplished by two transport nozzles, also 
operated at high pressure, the streams from which 
carry the ashes to an outdoor concrete collecting pit. 
The ashes which accumulate in the stack base are 
also handled by a breaker nozzle stream, and carried 

directly to the same 
collecting pit. From 








GREAT FALLS POWER STATION ON NEPISIQUIT RIVER} 


temperature being 500 deg. Fah. at full boiler output. 
A by-pass around the air preheater allows direct 
escape of combustion gases to the stack, so that the 
boiler can be operated, if desired, under natural 
draught, but at reduced capacity. No economiser is 
provided, recovery of heat from the flue gases being 
directed towards air preheating. 

The boiler furnace is completely water cooled, 
with plain tile-backed tubes forming the front wall 
and roof and fin tubes forming the side walls. There 
is the usual water floor screen and the first rows of 
boiler tubes are exposed to radiant heat. The super- 
heater coils are placed between the first and second 
baffles and the combustion gases, leaving the boiler 
at the top, are drawn downward and through the air 
preheater by an induced draught fan, mounted on the 
ground floor, in the duct leading to the stack base. 

The stack is of self-supporting steel construction, 
169ft. 9in. high, and on a concrete base. From a 
diameter of 14ft. 6in. at the base, a conical section, 
35ft. 9in. high, merges into a cylindrical section of 
6ft. 9in. diameter, which extends to the top. The 
brick lining extends from a point in the concrete base, 
14ft. below the steel, to the top of the tapered 
section. 

Combustion air is drawn from the boiler room by a 
forced draught fan and passes through the air pre- 
heater into ducts leading to an air chamber on the 
front of the boiler. A certain portion of this air is 
forced through air ports arranged tangentially around 
the burners, on the inside of the boiler front wall. 
Another portion is delivered to the bowl mills, where 
it serves to dry and preheat the coal and picks up 
the powdered fuel, acting as transport medium, being 
drawn by the blowers and forced through the burners. 

The pulverisers and burners are designed to handle 
in normal operation coals of up to 20 per cent. ash, 
8-7 per cent. sulphur. and 12 per cent. moisture, 








this outdoor pit the 
ashes are removed by 
clamming into a car, 
which takes them to the 
disposal dump. Pump- 
ing may be resorted to, 
should it be desired to 
fill the waste land 
adjacent to the plant. 
All steam from the 
new boiler enters a dis- 
tribution header from 
which branches lead to 
the turbine and to a 
reducing and desuper- 
heating station, through 
which connection is 
made, in the existing, 
boiler room, to the 
175 lb. per square inch 
steam header, from 
which the pulp and 
paper mills are supplied. 


STEAM TURBINE. 


The turbine and its 
direct-connected 7500- 
kVA generator, with 
exciter, were built by 
Brown - Boveri, of 
Baden, Switzerland, 
and purchased through 
their Canadian  sub- 
sidiary, the Swiss Elec- 
tric Company of Canada. 
The set is designed for 
600 1b. persq. in. pressure 
at the throttle, 225 deg. 
Fah. superheat, and to 
handle the rated output 
of the boiler. It is con- 
structed as a two-cylin- 
der machine, arranged 
for bleeding steam for 
mill use and equipped 
with a surface condenser of sufficient capacity to enable 
it to deliver 3000 kW when bleeders are closed, with 
condenser cooling water at 70 deg. Fah. and with 
28-5in. vacuum. The choice of a two-cylinder 
machine promised not less than 3 per cent. greater 
efficiency than a corresponding single-cylinder 
design. 

The turbine is primarily a bleeder turbine, and its 
main outlet is for steam at 40]b. per square inch 
pressure, with a second bleed point at 175 lb. per 
square inch. 

When receiving 110,000 lb. per hour of steam at 
600 lb. per square inch pressure, 225 deg. Fah. super- 
heat, 70 deg. Fah. cooling water, and 28-5in. of 
vacuum, the service is as follows :—(a) 6000 kW 
electrical output ; 62,000 lb. per hour steam bled at 
40 Ib. per square inch ; 25,000 Ib. per hour steam bled 
at 175 lb. per square inch ; 23,000 Ib. per hour steam 
to condenser. (6b) 6000 kW electrical output ; 
90,000 Ib. per hour steam bled at 40 1b. per square 
inch ; 20,000 Ib. per hour steam to condenser. 

It is possible to bleed a maximum quantity of 
92,000 lb. of steam per hour at 40 Ib. per square inch. 
The unit is also designed to develop 6000 kW when 
bleeding a minimum quantity of steam of 40,000 lb. 
per hour at 40 Ib. per square inch gauge, the input at 
the throttle then being 79,000lb. per hour. The 
unit has a maximum capacity of 7800 kW at unity 
power factor. 

The 40 1b. per square inch bleeder outlet of the 
turbine connects with a new low-pressure steam dis- 
tribution system serving the paper machines, the 
black liquor evaporators, the 40 lb. per square inch 
feed-water heater, and the plant heating system. 
Steam discharged at the 175]b. per square inch 
bleed point is delivered into a main connected to the 
175 lb. per square inch header from the existing boilers. 





From this main are supplied various auxiliaries of 


the existing boiler plant, the digesters, and the steam 
engines driving the paper machines. 

A reducing and desuperheating station is pro- 
vided, capable of reducing up to 110,000 lb. of 
steam per hour from 650 Ib. per square inch pressure 
and 225 deg. Fah. superheat to 175 lb. per square 
inch pressure and 120 deg. Fah. superheat. The 
water required to do this is supplied from the second 
stage of the boiler feed pump at about 280 Ib. of 
pressure, and the steam quantity out of the desuper- 
heating station is increased by the number of pounds 
of water absorbed in the process. 

A low-pressure reducing valve is also provided to 
reduce steam of 175 Ib. per square inch pressure and 
120 deg. Fah. superheat to 40 lb. per square inch. 
The capacity of this reducing valve is 90,000 lb. per 
hour, and no desuperheater equipment has been 
installed for it. 

The reducing and desuperheating equipment and 
controls are of Swartwout manufacture, and were 
supplied by the Dominion Flow Meter Company, of 
Montreal. The control is designed to be actuated by 
water at 70 lb. per square inch pressure or by com- 
pressed air. 

A Cochrane de-aerating feed-water heater is pro- 
vided, capable of raising the temperature of 300,000 lb. 
of water per hour from 130 deg. to 285 deg. Fah. 
The steam for heating the feed water is taken from 
the 40 Ib. per square inch header, and has free access 
to the heater, giving complete de-aeration of the feed 
water, which assumes the temperature of the steam, 
285 deg. Fah. The desired water level in the heater 
is maintained, as usual, by a float valve. 

The boiler feed pumps, by the Canadian Ingersoll- 
Rand Company, are in duplicate, each having a 
capacity of 324 U.S. gallons per minute, or 160,000 Ib. 
per hour, against 1830ft. total head. 

A Cepes feed-water level regulator acts to maintain 
the feed-water pressure at the boiler at 60 Ib. per 
square inch in excess of boiler pressure by a built-in, 
spring-operated, regulating valve, at the same time 
holding the water level in the boiler at the proper 
height. 

The Nepisiquit River water, as it reaches the mill 
supply line, is of very good quality for boiler. feed, 
and no water softener or filters are at present installed, 
but a place has been assigned for a softener. Instead 
of a water softener, an extra chemical treatment is 
at present used, but should the chemical cost run 
too high, a water-softening plant will be mstalled. 


CooLinG WATER SUPPLY. 


The geographical location of the power station on 
the Nepisiquit River, at its outlet into Bathurst Bay, 
a part of Bay Chaleur, brings with it the advantages 
of ocean transportation and the disadvantages of salt 
contamination of the river water and of varying water 
levels due to tide movements. The fresh water supply 
essential to the pulp and paper mills is obtained from 
the Nepisiquit River, at a point above a waterfall, 
about 2 miles upstream. It is pumped to a screening 
station through a woodstave pipe line, and then again 
pumped into the mill water system. 

Having regard to the remote source of the existing 
fresh water supply and the cost of pumping, economy 
results from making use of salt water wherever 
reasonably possible. Thus the cooling water require- 
ments of the jet condensers on the existing turbo- 
generator sets were satisfied by a single pump and 
salt water intake close to the power station. The 
condensing water requirements of the larger new unit 
and for future units have been provided by the con- 
struction of a new pumping station, with a 24in. 
cast iron pipe line, 985ft. long. As the turbo-generator 
room is only 225ft. from the water’s edge. an mtake 
and discharge tunnel arrangement with circulating 
pumps located in the turbine room basement was 
possible, but consideration of first cost, construction 
hazards, &c., led to the adoption of the pipe line and 
remote pumping station scheme. 


STEAM DiIstTRIBUTION DIAGRAM. 


A diagram—on page 494— illustrates the source and 
character of steam generated, its distribution to the 
various uses, and the ultimate disposal foradefinite mill 
production programme designed as “‘ average require- 
ments.”’ The principal object of the designer was to 
make full use of the steaming capacity of the new high- 
pressure boiler by passing its whole output through 
the new high-pressure turbine to produce power 
before discharging as much as possible through the 
pass-out points to the mill mains for power or 
process steam, the existing boilers being called upon 
to supply the balance of steam required to meet the 
total demand. 

The two 2000-kW turbo-generators are without con- 
densate returns. They are equipped with jet con- 
densers at present. 

In winter fresh water is used for condensing the 
exhaust steam and cooling water and condensates are 
returned to the mill water system. 


ELECTRICAL FEATURES. 


The generator is of orthodox turbo-alternator 
design, being a 7500-kVA, 3600 r.p.m., 2400 volts, 
60-cycle, two-pole machine, with direct-connected, 
shunt-interpole exciter. It is capable of delivering 
continuously 7800 kW at unity power factor, without 
overheating or distress. It is equipped with a closed 
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ventilation system, including water-cooling arrange- 
ments for the ventilating air. 

The controls of the motors driving the pulverisers, 
the induced draught fan, the forced draught fan, 
and the coal feeders, are interlocked to prevent the 
starting of the motors in any but the correct sequence. 


HypDRO-ELECTRIC PLANT. 


The hydro-electric station is situated at Great 
Falls, where the Nepisiquit River flows through a 
spectacular gorge, some 18 miles from the town 
of Bathurst, and is illustrated on page 495. The 
dam is of the concrete gravity type with nine 
stop-log sections, and is 600ft. in length. The spillway 
section of the dam and the left bank of the river form 
the forebay. Water from the forebay is carried to 
the turbines, 70ft. below, by penstocks equipped with 
butterfly valves at the upper ends. As a precaution 
against excessively high backwater, the power house 
is unusually high. 


In 1921 the station went into operation with two 
installed units. Each unit comprises a Canadian 
General Electric vertical generator of 360 kVA capa- 
city, operating at 60 cycles, three-phase, and 440° 
volts, directly connected to a 4500 H.P. Boving Com- 
pany Francis type spiral casing turbine, operating 
at 110ft. head. 

During the fall of 1929 a third unit was installed, 
bringing the total installed capacity of the station 
up to 14,500 H.P. This unit is composed of a Canadian 
General Electric vertical generator similar to the first 
two and directly connected to a 5500 H.P. Francis 
type spiral casing turbine, manufactured by the 
Canadian Allis-Chalmers Company. 

In both design and construction on the new steam 
turbo-generator station, the personnel of the engi- 
neering and construction divisions of Power Corpora- 
tion of Canada, Ltd., worked in co-operation with 
Mr. Gordon Chalmers, mill manager of the Bathurst 





Power and Paper Company, Ltd., and his staff. 








Empire Exhibition, Glasgow. 
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THE PARK AND BUILDINGS. 
By D. BeTHuNe-WILLIAMS. 


I\HIS year will be made memorable in a time of 

international distrust and unrest by the opening 
on Tuesday of this week of the largest British Empire 
Exhibition that has been staged since the great dis- 
play of Wembley now more than a decade ago. The 
title of the exhibition may have caused comment or 
confusion, but in its origin lies the explanation. The 
Scottish Development Council, formed in the grim 
days of 1931 to attempt the task of alleviating distress 
by promoting and directing the country’s trades and 
industries, had considered the potentialities of 
exhibitions in this cause. That time was not, how- 
ever, felt to be opportune for such an undertaking, 
but with the days of returning prosperity the project 
was revived. The great success of the earlier Scottish 
expositions gave encouragement, and, broadening 
the basis on which previous exhibitions had been 
founded, the aim became to hold not merely a display 
of local national interest, but of great Imperial 


“Tre Enaineer 
, 
1. Lbrox Entrance. 18, United Kingdom Government 26. Gas Pavilion. 
2. Tent and Marquee Area. Pavilion. 27. British Railways. 
3. Physical Fitness Pavilion. 19. City of Glasgow Pavilion. 28. Palace of Industries, (North). 
4. Peace Pavilion. 20. Palace of Industries (West). 29. Burma. 
5. Timber Development Association. 21. Industries, Shipping, and Travel 30. Post Office Exhibit. 
6. Art and Industries Cottage. (North Ireland). 31. Women of the Empire Pavilion. 
7. Art and Industries Flats. 22. Agriculture, Fisheries, and Forestry 32. Tower of Empire. 
8. Administration Offices. 23. Wool Pavilion, West African 33. Garden Club. 
9. An Clachan (Highland Village). Colonies, South Rhodesia, 34. Grand Staircase. 


10. Church of Scotland. 
11. Palace of Art. 


12. Royal Reception Rooms. British West Indies, and 36. Main Electrical Sub-station. 
13. Royal Fountain. Colonial Exhibits. 37. Palace of Engineering. 

14. North Cascade. 24. Lake and Pylons. 38. Coal Pavilion. 

15. Scottish Pavilion, South. 25. Union of South Africa, New Zea- 89. Rubber Pavilion. 


16. Scottish Pavilion, North. 


17. Concert Hall. tralia. 


PLAN OF THE EXHIBITION, BELLAHOUSTON PARK 
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Victoria Falls, East Africa, 35. Army 
Empire Tea Pavilion, Malaya, 


land, Canada, Ireland, Aus- 40. Amusements Park. 
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importance. Embracing all the peoples of the British 
Commonwealth of Nations, the Exhibition aims at 
showing to the new generation, ignorant of the days 
of Wembley, the meaning of good Imperialism, the 
interdependence of the members of the Empire, its 
vast resources, and its progress. 

The site for an exhibition is a matter of para- 
mount importance ; considerations, such as trans- 
port facilities, hotel accommodation, distribution of 
population, and local attractions have all to be con- 
sidered before the final choice is made. The bulk of 
Scotland’s 5,000,000 inhabitants is concentrated 
between the Clyde and the Forth; the alternative 
lay between the industrial and historical capitals, 
Glasgow and Edinburgh. The constant and friendly 
rivalry between these two great cities was fortunately 
not exacerbated by prolonged dispute, and it was 
the Lord Provost of Edinburgh who moved the 
acceptance of the site offered by the Glasgow Cor- 
poration. 

This site is Bellahouston Park, situated about 
3 miles south-west of Glasgow, and forming one of 
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and Royal Air Force 


Pavilion. 


41. Car Park. 


the lungs of the city. Transport facilities are par- 
ticularly good, as access can be obtained from all 
sides, and on two by arterial roads with bus and tram 
services. There are also underground stations, and, 
in addition to the existing railway station adjoining 
Ibrox Stadium, which will be used for athletic and 
similar displays, a new station is being constructed 
close to the southern-most corner of the site. The 
grounds, about 175 acres in area, were occupied when 
handed over by a golf course, football pitches, riding 
schools, a cycle track, and so on, with a few groups of 
splendid trees. The central hill, rising 100ft. in 
pleasant grassy slopes from the lower level ground, 
provides a splendid setting, and, with its well-wooded 
summit forms an unusually attractive feature of the 
site. 

The Exhibition is fundamentally different from 
that last year in Paris or that to be held next year in 
the United States. This difference has apparently 
been overlooked by a number of critics, but it was 
fortunately early recognised by the Council promot- 
ing the enterprise. In the clash of an international 
display, prestige is considered by many to be enhanced 
and emphasised by the spectacular nature of the 
exhibitors’ building. The amount of discussion pro- 
voked is the measure of success—and diversity of 
structures the result. At Bellahouston the basic idea 
is of a united Empire, not a collection of rival nations 
striving for supremacy ; and it is a matter for con- 
gratulation that the feeling of unity has been main- 
tained by placing in the hands of one architect, 
T. S. Tait, of Sir John Burnet, Tait and Lorne, the 
control of the lay-out of the whole scheme and the 
designs of the pavilions. The planning of the avenues 
and the circulation through the Exhibition takes 
cognisance of the existing natural features of the site. 
The retention of the hill, with its trees and paths, was 
a basic feature, and thus naturally around its flanks 
run the main avenues that are themselves linked 
across the hill by the ornamental] stairways and 
cascades. The main avenues are three, one running 
parallel to Mosspark Boulevard, the next at right 
angles and parallel to Bellahouston Drive, and the 
third parallel to Paisley Road. The two main 
entrances lead into the first and third avenues, but 
there are a number of secondary entrances from the 
roads surrounding the site. The principle buildings 
are placed upon the level ground, and are linked by 
the avenues whose names are derived from the 
buildings served. 

The circulation is simple. The visitor is, naturally, 
led from the entrances across the hill, from which the 
whole scheme can be grasped, and returns along the 
level ground through the various pavilions. The 
Paisley-road entrance, with its shops, opens on to 
Scottish-avenue, here commencing in a square, at 
the centre of which is the Royal Fountain ; beyond, 
climbing the hill, are the monumental stairways and 
the triple-tiered cascades, 400ft. long and dropping 
70ft. Above all is the dominant signpost of the site, 
the Tower of Empire. The eastern side of the square 
is closed by the Art Gallery, one of the few permanent 
buildings, flanked on the southern side on the rising 
hillside by the Royal Suite and Arts Restaurant, and 
on the lower northern side by the Press Club. 

As the avenue continues westwards, standing either 
side are the Scottish pavilions, representing respec- 
tively the country’s historical and cultural and modern 
and social development. The western vista is closed 
by a striking glass and wood restaurant raised at 
first-floor level over the entrance foyer to the Concert 
Hall. 

In a short connecting avenue the principal building 
is the British Government Pavilion, and between 
two of the subsidiary circulation roads, leading to 
private pavilions, lies the large Palace of Industry 
(North) and smaller pavilions, such as those of the 
Glasgow Corporation and the Post Office. At the 
end of the United Kingdom-avenue is the Pavilion of 
Shipping, Travel, and Industry (Northern Ireland), 
and at the junction of this avenue, with the Dominions 
and Colonial avenues, is the curved front of the second 
largest building in the Exhibition, the Palace of 
Industry (West). The vista down which this Palace 
looks is flanked on either side by the pavilions of the 
five self-governing Dominions and the four Colonial 
pavilions. 

The natural advantages of the site did not include 
a river, but the architect has more than compensated 
Nature’s deficiency by means of a striking series of 
artificially-made features. The largest of these, the 
lake, is 400ft. long and over 50ft. wide. The 
south bandstand is at the centre of a large space, 
the eastern side of which is formed by the Palace of 
Engineering, the largest building on the site. On 
the southern side of the ‘“‘ place ”’ is the entrance from 
Mosspark Boulevard, with shops and kiosks. To the 
west of the entrance runs a subsidiary circulation 
road leading to the Shipping Industry and Travel 
Pavilion, the Wool Pavilion, and the Pavilion of 
Agriculture, Fisheries and Forestry. To the east a 
continuation of the road leads past the Coal Pavilion 
to the Amusement Park. Facing the entrance on its 
central axis are the southern cascades and stairways, 
leading to the Railway, Scottish Steel, and other 
pavilions. 

The success of an enterprise of this magnitude does 
not depend solely on its beauty ; utility has its claims 
for consideration, and services of all kinds are required 








by this temporary town of 500,000 people. The 
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consulting civil engineers, Messrs. Crouch and Hogg, 
and the consulting electrical engineer, Mr. Campbell 
Murray, have taken the burden of this work from the 
shoulders of the architect, and by their collaboration 
have assisted in the successful completion of the 
project. The main lines of the lay-out had to be 
settled before the final number of pavilions could be 
known, and it is a tribute to Mr. Tait’s and his 
adviser’s foresight that the plan was sufficiently 
flexible to absorb the additional pavilions without 
upsetting the arrangements for roads and services 
which of necessity had to proceed well in advance. 
Embodied in the agreement between the Corpora- 
tion and the Exhibition authorities is a requirement 
that after the Exhibition is over the grounds are to 
be returned to the condition in which they were 
received. This clause involves the removal of the 
buildings and all other defacements, such as the new 
special roads and paths, about 4} miles of which have 
been constructed. The problem facing the civil engi- 
neers was the provision of road surfaces suitable for 
the transport of heavy exhibits, some weighing 
30 tons each, and building materials, and yet pro- 
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THE TOWER OF EMPIRE 


viding the cheerful character and temporary nature 
required by exhibition conditions. The difficulty was 
solved by keeping the two categories separate and not 
attempting to satisfy two such different sets of 
requirements. Two heavy service roads, known as 
North and South Avenues, were constructed with 9in. 
bottoming. These roads released the other more 
numerous roads from heavy duties, which, as the 
traffic during the Exhibition will only amount to 
internal transport carrying sightseers in light slow- 
moving cars, were not required to be of heavy con- 
struction. Many considerations, such as cleansing 
cost and colour, had to be taken into account in the 
construction of the roads, and the choice between 
light coloured concrete and asphalt was weighed in 
favour of the latter by the advantages of quick- 
drying and non-dusting surface, free from glare, and 
affording easier removal. The l}in. top coat of red 
asphalt, as laid in the main avenues, is on a 4in. 
bottoming and has rolled into it 3in. red and white 
chips of Scottish granite. Subsidiary roads and those 
in the Amusement Park have a surface of bituminous 
macadam chipped with red whinstone. 

Drainage, another indispensable service, was also 
in the care of the civil engineers. The site had the 
advantage of sewerage on practically all sides. An 
internal system, some 3} miles long, was formed, the 
drains varying in size up to 18in. in diameter, laid in 
trenches generally. The contractors encountered 





amongst other subsoils, such as rock, peat, coal and 
clay, running sand, which, combined with ground 
water at only 2ft. below the surface, gave considerable 
trouble and caused increased cost in excavation on 
the southern area. Some of the clay encountered was, 
however, turned to advantage in connection with the 
construction of the ‘‘ Clachan,” or highland village, 
designed by Dr. Colin Sinclair, lying east of the Art 
Gallery. This village contains various traditional 
types of Scottish cottages and adding to its natural- 


ness is an artificial burn and sea loch, the beds of 


which are formed with turf and stones embedded in a 
lining of puddled clay. 

Contrasting with the quiet charm of the village 
stands the spectacular shaft of Tait’s Tower. This 
tower rises over 280ft. from the central hill, which 
itself is 100ft. above the general level of the avenues. 
It forms the Exhibition signpost, but it also serves 
the visitors in another way. From its three observa- 
tion balconies six hundred people can survey the 
Exhibition and the city, the distant lochs, and the 
highland hills. 

The tower is of unusual design, calling for close 
collaboration by the engineer with the architect, and 
presented an interesting problem for the designer, 
Mr. Mearns, of the Glasgow Steel Roofing Company, 
the fabricators and erectors. As the highest covered 
structure in Britain, wind pressure presented the first 
problem, for, in addition to deciding the maximum 
pressures to be carried, there was the further problem 
of the actual effect of the various projections and 
recesses creating eddies and pockets. 

Trials having been made to decide the worst 
possible wind conditions, further investigation had 
to be made into the additional stresses introduced 
by the live loading and the deadweight. At the top 
the two eighteen-passenger lifts travelling at 500ft. 
per minute and their machinery add to the loads 
caused by the 600 people on the observation balconies. 
The problem was complicated by the torsional effect 
of the 24ft. by 12ft. flag at the top of the flag pole 
and the vane to which it is attached. It was decided 
by the designer that on the four main legs of the 
tower, set out on a grid of 24ft. by 26ft., the maximum 
loads would be 700 tons compression and 400 tons 
uplift from all unbalanced balcony loads or wind. 

The heavy loading on the legs ruled out any single 
joist section. In normal building skeletons resort 
would have been made to double joist compounds, 
but for this structure they were unsuitable, owing to 
the unsatisfactory connections obtainable between the 
main legs and the diagonal bracing. The problem was 
found to be best solved by the use of a cruciform 
section, built up from back-to-back riveted angles, 
12 by 12 in size, and of “‘ Ducol”’ high-tensile steel. 
The lowest length is composed of four angles, reducing 
through three and two to one at the balcony level. 
These angles are stiffly tied across the face at 24ft. 
intervals by cruciform section main bracings, and 
diagonals, and at these points they are connected in 
plan by a further bracing system of horizontal lattice 
girders to counteract any tendency to twist under the 
wind load. The diagonal bracing at ground floor 
level would have interfered with head room in the 
lift entrance, and was replaced by a portal frame. 

The staircase and lift well structure form an 
internal framework supported by horizontal bracing 
and adding to the general stability. The three main 
** fins,” projected for floodlighting effects, are lightly 
constructed and are braced back to the main shaft, 
but the central projection where it is carried up at the 
top as a vane, 36ft. by 20ft., acts, in the words of the 
designer, ‘‘ as far as twist is concerned, in the nature 
of a rudder.” This twist has been eliminated from 
the structure by a system of horizontal bracing and 
vertical girders at roof level. The construction of the 
balconies provides an example of engineering design 
working in harmony with architectural conditions. 
The headroom was restricted, owing to the 12ft. 
floor-to-floor height and the construction of inter- 
lacing cantilevers and beams of plate webs and angles 
provided both the necessary support for the 600 
people and the lift gear and also the features of 
interest wanted on the floodlit soffites. 

The anchorage of such a tall cantilever awkwardly 
loaded by lifts and balconies and highly stressed by 
wind pressure constituted another important point in 
the design. The restaurant at the foot of the tower, 
with its continuous glass-windowed front and canti- 
levered floors, afforded insufficient lateral buttressing. 
The tower anchorage had therefore to be provided by 
the shape and weight of the foundation block. This 
block, 48ft. by 52ft. by 21}ft., the largest single base 
in Scotland, weighs some 3200 tons, and was poured 
in twelve days from the foundation bed of hard brown 
clay. The tower legs are embedded in the concrete 
for a depth of 3ft., and each leg is secured by eight 
34in. diameter bolts with bottom anchor plates, the 
whole group of bolts and plates being surrounded by 
a basket reinforcement of jin. diameter rods. The 
bolts were sleeved with 4in. ‘‘ Everite’’ asbestos pipes 
to afford the necessary adjustments during erection, 
and were grouted up after the erection and plumbing 
of the first 100ft. The great depth of the excavations 
necessitated the use of steel scaffolding to hold the 
bolts and rods until they were concreted. ‘Lhe con- 
struction of the foundations is illustrated on page 496. 

The erection of the tower, although placed in com- 
petent hands, presented many difficulties. Delivery 
of the material, for instance, involved hauling by a 





motor tractor and steam wagon coupled together 
to tackle the incline when handling the lower leg 
lengths weighing 6} tons and 45ft. long. The tower 
was erected in nine weeks of bad weather, and even 
allowing for the connections being only bolted for 
dismantling, its erection required good organisation, 
Poles, 40ft. long on each leg, were temporarily clamped 
to the previously erected lower skeleton. At the top 
of these poles block systems operated by petrol 
winches on the ground were fixed for the purpose of 
hoisting the next leg length. When this length was 
bolted, the prefabricated panels of bracing were landed 
and bolted. By means of further clamps on the last 
erected section the blocks hoisted the poles and the 
operation was repeated. 

It was eventually decided to sheath the tower with 
Robertson’s protected metal of the mansard pattern 
of which nearly 40,000 square feet were used. This 
sheeting as compared with other materials was held 
to have certain advantages, including reliability and 
strength under the very considerable wind pressure 
and exposed weather conditions, ease of fixing to the 
steel frame without inflammable framing, connections 
that could be made as and when required, and, of 
some importance, an aluminium finish, attractive 
in itself and suitable for floodlighting or for sunshine 
and for taking over-painting. T rails are fixed hori 
zontally in even courses of 6ft. throughout the height, 
and on their out-turned and exposed stems sit the 





pir toes ty 


peer e ee eelny 


| 

















SECTIONAL MODEL“OF THE TOWER 


sheets which are clipped to the vertical back. Special 
weather flashings are introduced at each course at the 
foot of the sheets. 

Particular care was taken to ensure that the corner 
rolls and the beads would be in true vertical alignment. 
A large number of special panels were laid out at the 
works before despatch to ensure a perfect fit. In 
order to complete the outside painting without the use 
of external scaffolding, a number of special sheets were 
provided, which when removed expose the framing 
to which is slung a travelling scaffold. 

The ‘‘ Tree Top ” Restaurant, the kitchen, and the 
balconies have timber floors, and the walls are finished 
in cedar sidings. The restaurant front is glass. The 
trees growing on the site were damaged as little as 
possible by allowing the upper branches to penetrate 
the floor of the restaurant, and among them the 
dining tables are set. 


EXHIBITS AT BELLAHOUSTON PARK. 


From time to time during the next few months we 
shall take occasion to deal with exhibits and displays 
of interest to engineers which are to be seen in the 
Exhibition. To-day we deal with a few items, but as 
the great revolving globe which dominates the stand 
of G. and J. Weir, Ltd., may fairly be regarded as a 
feature of the Palace of Engineering, we open with a 
description of it. 

THE REVOLVING GLOBE. 

The central feature in the Palace of Engineering 
in the Empire Exhibition is a large model of the world 
supported above the stand of G. and J. Weir, Ltd. 
As far as is known, this globe is the largest rotating 
globe in the world, being some 15ft. in diameter. It 
is rotated electrically, the drive being transmitted 
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GLASGOW EXHIBITION—G. AND J. WEIR’S REVOLVING GLOBE 
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from a motor through double reduction worm gearing 
contained in a housing at the base of the shaft. The 
whole is mounted above a circular-shaped office and 
display stand, and the globe itself is floodlit from 
lights hidden behind the facia. The general arrange- 
ment of the stand is shown on page 499. 

The surface of the sphere is modelled in low relief 


gear runs in oil, as does also the second and main 
driving gear. The driving shaft is carried in two sets 
of ball bearings, the lower being a 6in. self-aligning 
journal bearing and the upper an 8in. double-row 
self-aligning journal bearing. The thrust on the 
shaft is taken by a ball thrust bearing at the foot, 


lubrication, this result cannot be realised. It is 
claimed that the fitting of a mechanical lubricator 
will result in economies, both in operating and main- 
tenance costs. The Wakefield system of locomotive 
lubrication covers the mechanical lubrication of 
cylinders, valves, and axle boxes, with extensions of 
the system to the slide bars, regulator and piston 


glands. The firm claims that it is an advantage to 
use cylinder oil for valves, cylinders, and axle-boxes, 
displacing, in the case of axle-boxes, the trimming 
system and the use of light engine oil. It is said that 
a heavy bodied oil would universally be used, were it 
possible to siphon it through the trimmings usually 
employed. Furthermore, with this system no oil is 
used when the engine is standing, and consumption 
is automatically adjusted to the work the engine is 
called upon todo. The system has a further advantage 
that a tight joint is made at the axle-box oil inlet, 
thus preventing the entrance of dust, dirt, or water. 
Referring to the engraving, Fig. 5, a reciprocat- 


(see Fig. 1) to show the land formation and mountain 
ranges, and is accurately formed. The modelling 
was executed by Mr. Matthew Jackson, a Glasgow 
artist in seulptural work, the material used being 
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FIG. 3—DRIVING GEAR OF GLOBE—WEIR 





which, together with the lower journal bearing runs 
in oil. Lubrication of the upper bearing is provided 
by means of a grease gun fitted at platform level, 
connected to the bearing by a copper pipe. 

The weight of the complete pedestal and reduction 








FiG. 1—SURFACE OF REVOLVING GLOBE—WEIR 


= : ; : : FiG."5—LUBRICATOR FOR LOCOMOTIVE—WAKEFIELD, 
fibrous plaster. The earth's crust is carried on a light 
but extremely strong steel framework, the general 
constructional details of which are shown on page 499 
and by Fig. 2. It will be seen that the frame is built 
up on a solid steel shaft 8in. diameter at the point of 
maximum bending. Five sets of steel tubular spikes 
are carried on five hubs or sleeves welded to the 
shaft, and to the outer ends of the spokes are attached , ; ‘l in tt wwe 
steel rings forming a line round the equator and two on the return stroke, the oil in the pump barrel is 
circles above and below. From pole to pole runs a i et forced away through the non-return valve shown 
second series of steel bands forming the ribs, and to 4-8 'dig Quer 5 “ *e ” the outlets F. If the oil pga plug > 
these, and to the equator, were attached strips of + Weer Stee) screwed right down the pumps are working at thei 
wood to which the crust was later attached. The 


“ full capacity. One full turn outwards of the oil- 
formation of the hoops is shown in Fig. 4. The earth’s 


ing motion is given to the pump plunger by means 
of the excentric shaft A rotating in its bearings. 
When the pump plunger B and the sleeve valve C 
are at the outer end of the stroke, oil flows into the 
pump barrel D through the ports E. As soon as the 
ports E are covered by the plunger and sleeve valve 




















aT Sette Be. of Bios | regulating plug decreases the oil pumped by one-fifth. 
The casing H forms an oil reservoir, with a strainer J, 
through which the lubricator is filled. K is a drain 
plug. On the outside of the casing a hand wheel is 
—T ; y provided which enables the oil pipes to be fully 
‘ / charged. 

A fitting, known as a combined check valve and 
oil test plug (Fig. 6), is arranged at the terminal 
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FiG. 4-ARRANGEMENT OF FRAMEWORK OF GLOBE 
—WEIR 


gearing is nearly 5 tons, and the weight of the globe 
itself a little over 3 tons, of which 17 ewt. represents 
the weight of the shaft. 





C. C. WAKEFIELD AND Co., Lr. FIG. 6—-CHECK VALVE AND OIL TEST PLUG— 
WAKEFIELD 
A wide range of mechanical appliances for the 
lubrication of all types of engineering and industria] | point of each oil pipe. Oil from the mechanical 
plant is shown on the stand taken by C. C. Wakefield | lubricator enters the check and test valve at A, and 
and Co., Ltd., of Wakefield House, 30-32, Cheapside, | forcing the spring-loaded check valves B and C off 
London, E.C.2. We have recently described in these | their seatings, goes to the oil delivery outlet D. By this 
crust was modelled in segments of one twenty-fourth | columns the ‘‘ D.P.” pattern mechanical sight feed | means it is ensured that the oil pipes are always fully 
of the whole area, which were attached and knitted | lubricator, which is specially suitable for the mecha- | charged, and oil is delivered to the part to be lubri- 
together after the framework was erected in position | nical lubrication of oil engines. In addition to this| cated in regulated and constant quantities as soon 
ae latest pattern of lubricator, the company is showing | as the lubricator begins to operate. To test the oil 
rhe axis of the globe is attached to a lower shaft | a twenty-four feed mechanical lubricator for machine supply, the oil test plug EF is slacked back and the 
carrying the main bearings and driving gear, by means | tools and a twenty-four feed grease lubricator, the | flushing wheel on the lubricator is given a few turns, 
of a heavy flanged coupling (see Fig. 3). This illus- | last named of which we have also recently described. | whereupon oil should be seen at the oil release hole a. : 
tration also shows the general lay-out of the driving For the lubrication of locomotives, two types of | The oil test plug is then screwed down and the flushing ey 
mechanism, which includes a ‘‘ Radicon’’ worm equipment are shown, the first being a mechanical | wheel give a few more turns, so as to ensure the oil ie 
reduction gear of 1440/59 ratio and a second reduc- | lubricator known as the No. 7 pattern, which has pipe being charged. 
tion worm gear of 59/3 ratio. With the speed of the| been applied to the locomotives of many railway The above-described pattern of lubricator can be 
motor at 1440 r.p.m., the speed of rotation of the| companies and works. Works locomotives usually | supplied with a range of feeds from two to fourteen 
globe is therefore 3 r.p.m. Flexible couplings are | operate under arduous conditions, and are expected |in number, with oil capacities of from 1 quart to 
provided between motor and first gear, and between | to work efficiently over long periods without visiting | 2 gallons. When the system is to be used for lubri- 
first and second reduction gear. The “‘Radicon”’!the repair shops. Without adequate provision for cating axle-boxes, oil is delivered to the test and : 








FiG. 2—STEEL FRAMEWORK OF GLOBE—WEIR 
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check valve through lengths of armoured rubber 
hose with wired-on unions at each end, while for 
slide bar fittings a special connection is supplied for 
the slides, with a six-way reversible cock for auto- 
matically diverting the oil feed to the upper or lower 
slides, according as to whether the engine is in forward 
or reverse gear. 

The second type of locomotive lubricator exhibited 
is the “‘ Eureka” hydrostatic sight-feed displacement 
pattern, which is designed on the principles common 
to all condensation displacement lubricators. A 
practically constant head of water, formed of con- 
densed steam, contained in the lubricator condensing 
chamber, displaces the oil through a water-filled 
sight feed chamber to the outlets. Here the oil meets 
a jet of steam from the boiler, which carries it forward 
in an atomised state to the points of application. 
In the lubricators shown, the sight glasses are of the 
bull’s-eye pattern, and therefore unbreakable ; simple 
means are provided for cleaning the glasses by blow- 
ing through the sight chambers with live steam. 
The valve seatings are loose and renewable. A main 
shut-off valve is fitted, which enables the driver to 
shut off alternate sets or all of the feeds without inter- 
fering with the adjustments of the oil-regulating 
valves. The steam chest and cylinder connection is 
fitted with a throttle and an atomiser, the object 
being to ensure that the emulsified oil carried by the 
steam shall flow at a constant rate against all 
pressures. 


THE Monp Nicket Company, Lrp. 


The stand taken by the Mond Nickel Company, 
Ltd., of Thames House, Millbank, London, 8.W.1, in 
the Palace of Engineering, has two floors, the upper 
one being devoted to exhibits of a strictly technical 
nature, while the lower floor contains interesting and 
non-technical exhibits demonstrating to the general 
public the many applications of nickel alloys. The 
last-named exhibits consist chiefly of models and 
dioramas, in which attention is drawn to the uses of 
nickel and nickel alloys. 

Amongst the technical exhibits, an oxygen cylinder, 
manufactured by Vickers-Armstrongs, Ltd., is shown. 
It is a light-weight high-pressure alloy steel cylinder 
used for mine rescue purposes. With a free gas 
capacity of 10} cubic feet, the outside diameter of the 
cylinder is 4: 2in., and it is subjected to a test pressure 
of 230 atmospheres. By the employment of a heat- 
treated nickel-chromium-molybdenum steel it has 
been possible to produce the cylinder with a weight of 
only 5} 1b. This weight compares with 13} lb. for a 
similar cylinder of the same capacity and test pressure 
made from a carbon steel of 40 tons tensile strength. 
The reduction in weight of some 8 lb., as the result of 
the combination of high mechanical properties of the 
alloy steel, lightens very considerably the equipment 
carried by those engaged in mine rescue work. 

Another application is shown with regard to the 
lightening of locomotive connecting-rods. Unsprung 
weight is claimed to be considerably reduced by the 
use of nickel alloy steels for locomotive motion parts. 
Sections are shown of the large and small ends of an 
alloy steel rod and of a carbon steel rod. They are 
both designed to meet the same piston load of 
34,600 Ib.; the difference in their weight, however, 
can be easily discerned by handling them. The com- 
plete alloy steel rod is some 30 per cent. lighter than 
the similar carbon steel component, whilst the reduc- 
tion in combined inertia and vertical stress is from 
13,100 lb. per square inch to 11,700 lb. per square 
inch. With the nickel steel rods, lighter balance 
weights can be used, thus reducing the hammer blow 
effect. 

An interesting use of nickel-bronze is shown by an 
exhibit of a cast roller bearing and pin for the door of 
a large sluice valve. The bearing assembly is made 
by Glenfield and Kennedy, Ltd., entirely from castings 
with a Brinell hardness number of 27v in an alloy of 
the type containing 20-30 per cent. nickel, 8-10 per 
cent. tin, with the remainder copper. The alloy 
can be hardened if necessary by small additions of 
silica. In bearing problems connected with hydraulic 
engineering, resistance to wear is determined by such 
factors as hardness, resistance to corrosion, &c., and 
an alloy of the type described above is stated to prove 
a satisfactory solution. 

A means for measuring the thickness of electro- 
deposited metals is demonstrated in the electro- 
deposition exhibit. In work of this nature it is 
essential to have definite thicknesses of nickel, and 
reliance cannot be placed on the amount of metal 
deposited by a known current density and the time 
that the articles are in the vat. The reason for the 
discrepancies which exist is that, as a result of the 
peculiar shapes of some articles the more prominent 
parts receive a thicker deposit than the recessed 
portions. Moreover, bad electrical contacts both in 
racking parts and at the cathode bar during plating 
produce an uneven distribution of current, whilst the 
thickness loss as the result of polishing may also vary. 
The thickness test demonstrated has been developed 
by the Research Department, Woolwich, in collabora- 
tion with the British Non-Ferrous Metals Research 
Association, and the apparatus is manufactured by 
British Drug Houses, Ltd. The test is known as the 
B.N.F. jet test, and the method is stated to be 
economical and to give the thickness at any desired 
point. The test itself occupies only one or two 
minutes for coatings of ordinary commercial thick- 





ness and the degree of accuracy is said to be within 
15 per cent. It is, moreover, non-destructive to the 
basis metal, which can be stripped, if necessary, and 
replated. 

The method of testing is to ascertain the time 
required for perforation of the nickel coating by a jet 
of a suitable corroding solution which is allowed to 
impinge on to the surface from the testing apparatus. 
A graph is provided with the apparatus showing the 
time taken to penetrate unit thickness (0-000lin.) 
at various temperatures. Knowing the temperature 
at the time of the test and the number of seconds 
taken to penetrate the deposit, the actual thickness 
can be readily ascertained from the chart. This test 
can also be used to determine the thicknesses of 
individual layers in composite coatings. 


THe British ALUMINIUM Company, LTp. 


The large-scale production of aluminium in the 
British Isles has, from its inauguration, been carried on 
by the Scottish undertakings of the British Aluminium 
Company, Ltd., of Adelaide House, King William- 
street, London, E.C.4 The first works at Foyers were 
followed by hydro-electric works at Kinlochleven, 
Argyllshire, and Lochaber, Inverness-shire. The 
Lochaber undertaking is perhaps best known for its 
civil engineering features, including a pressure tunnel 
15 miles long and 15ft. in diameter, driven through the 
solid rock of Ben Nevis foothills. Alumina, the oxide 
of aluminium, from which the metal is derived by 
electrolytic action, is produced in the company’s 
works at Burntisland, Fife, as well as in earlier works 
at Larne Harbour, Northern Ireland. The company 
has thus four extensive works in Scotland. 

Two stands have been taken by the company in 
the Palace of Engineering at the Exhibition. On 
one of these stands are displayed various applications 
of aluminium, the stand itself being utilised to show 
the architectural and decorative possibilities of the 
metal, using various modern finishes—in particular, 
anodic treatment in silver and coloured finishes, fine 
sand blasting and polishing. The exhibits include 
glazing bars, window sills, and door handles of 
aluminium and its alloys; mechanical finishes on 
aluminium sheet, including the process known as 
‘“‘Imprest,” whereby decorative patterns are pro- 
duced upon the metal surface; and examples of 
silver and chromium plating. Another exhibit 
consists of a demonstration of “ Brytal” reflectors, 
which are claimed to be non-tarnishable and to have 
a reflectivity of 85 per cent.; the process is that used 
for the Exhibition floodlights. Other exhibits consist 
of steel-cored aluminium conductors and accessories 
as used throughout the British national transmission 
system and examples of “ Alfol”’ and ‘“ Pyramid ”’ 
heat-insulating sheet. 

On the second stand the principal forms in which 
the metal and its alloys are produced in the company’s 
works are shown. Demonstrations are given of 
turning the company’s free-cutting aluminium alloy, 
spinning pure aluminium sheet into domestic utensils 
and other articles, and the hard soldering of alumi- 
nium as commonly practised in the manufacture of 
such articles as aluminium teapots and kettles. 


OPENING OF THE EXHIBITION. 


On Tuesday last, May 3rd, the Empire Exhibition 

-Scotland, 1938, at Bellahouston Park, Glasgow, 
was opened in a scene of great splendour by their 
Majesties the King and Queen. The opening cere- 
mony was performed at the nearby Ibrox Stadium, 
where their Majesties’ arrival was announced by a 
fanfare of trumpets. They were welcomed by the 
Right Hon. The Earl of Elgin and Kincardine, K.T., 
President of the Exhibition. 

Lord Elgin then read an address of welcome to the 
King, in which he stated that the Exhibition was an 
example of active goodwill and unity of purpose. It 
was inspired by the desire to focus thought and effort 
on constructive rather than destructive endeavour ; 
on harmony and co-operation rather than on distrust. 
It sought to promote better understanding of com- 
munities and individuals through personal contacts, 
and to contribute to peace and prosperity through 
expanding trade and commerce. Side by side stood 
the pavilions erected by the Home Government, 
the Dominions, and the Colonies, and at each 
end of the great main avenue the Palaces of 
Engineering and Industry gave evidence of vitality 
and progress. In July last year their Majesties 
visited the site and viewed the project in its 
early stages. To-day, by graciously consenting 
to unlock the doors, they had given unmistakable 
proof of the interest which they had taken in its pro- 
gress and successful issue. He then asked if his 
Majesty would be graciously pleased to declare the 
Exhibition open. 

In his reply to the address the King said that the 
Queen and he were very happy to be in Scotland once 
more. They had witnessed the completion of a great 
scheme, whose inception they had seen ten months 
ago. At that time the work had scarcely begun. At 
Bellahouston Park, looking out over the river Clyde, 
there was a whole town of more than 100 individual 
palaces and pavilions. That was a remarkable achieve- 
ment, and in recognition of it his first word was one of 
praise for the enterprise, enthusiasm, and hard work 
which had made it possible. The fine pavilions 





showed the variety of products for which the skill and 
the resources of the different countries of the Empire 
were responsible. They would, he hoped, provide a 
meeting place for men and women of many nation- 
alities, where ideas could be exchanged and points of 
view explained. It was in that way we could learn to 
appreciate the outlook and problems of others and, 
by so doing, help towards a better understanding of 
many peoples of the world. Confident as he was that 
the great Exhibition could make a real contribution to 
the general well-being, he had the greatest pleasure 
in declaring it open. 

A fanfare of trumpets was then sounded, an 
artillery salute of twenty-one guns was fired, and all 
the flags in the Exhibition were broken. 

After presentations to their Majesties, and after the 
Royal salute, their Majesties left the Ibrox Stadium 
with an accompanying procession and made a tour of 
the Exhibition, visiting first the United Kingdom 
Government Pavilion, then the Glasgow Corporation 
Pavilion, followed by visits to other buildings. After 
luncheon their Majesties resumed their tour, visiting 
the Tower and other buildings. Their tour culminated 
in a visit to the Palace of Engineering. 

The biggest Empire Exhibition since the famous 
British Empire Exhibition at Wembley in 1924, the 
Exhibition covers 175 acres in Bellahouston Park, 
Glasgow. It will remain open from May 3rd until 
October 29th. 

Some of the figures in connection with the Exhibi- 
tion are notable. For example, the attendance is 
expected to be in excess of 15,000,000 persons. 
There are more than 100 palaces and pavilions, 
many built by organisations such as the G.P.O., the 
B.B.C., and industrial firms. The biggest building, 
the Palace of Engineering, covers the same area as 
Buckingham Palace, and for many of the exhibits 
therein concrete foundations weighing more than 
100 tons have been laid. Of interest to the engineer 
are the spectacular water displays and floodlighting 
systems. A water supply of 12,500 gallons per 
minute is required for the fountains arranged in a 
lake 400ft. long situated between the Dominions and 
Colonial sections of the Exhibition. For the fountains 
and cascades six underground pumping stations 
have been built. Other notable facts are that ten 
power stations distribute electricity for the million- 
candle-power illuminations scheme and 13 miles of 
underground cables and 240 miles of wiring have 
been used. On another page of this issue we describe 
the construction of the 300ft. steel tower which has 
been built on a hill 170ft. above sea level in the 
centre of the Exhibition grounds. From three pro- 
jecting galleries on this tower a magnificent view 
of the Exhibition, industrial Glasgow, the ship- 
building yards on the Clyde, and the surrounding 
countryside are obtained. Two eighteen-passenger 
lifts travel to the top in less than one minute. The 
tower is stated to be the highest covered structure 
in Britain. Buildings and equipment, town planning 
the site, and installing public services equivalent to 
a city of 500,000 population, have brought the total 
cost of the Exhibition to £10,000,000. 

Most of the above enumerated facts and figures 
apply to all large exhibitions, and they do not 
necessarily imply a successful venture from the 
artistic and practical points of view. The Empire 
Exhibition, however, starting with the great advan- 
tage of a large park with natural scenic features, 
has been carefully planned from all points of view 
to be practical and not to offend the esthetic senses. 
Apart from the more obvious efficiency of the general 
plan, the impression is gained on a tour of the build- 
ings that they form a harmonious whole. This 
impression is not marred by the appearance of any 
of the smaller structures and that this commendable 
state of affairs should exist is greatly to the credit 
of the Administrative Committee ; to its Convener, 
Mr. Cecil M. Weir; and to the chief architect, Mr. 
Thomas 8. Tait, F.R.I.B.A. As evidence of the care 
which has been taken over the smaller details of the 
planning, the avenues inside Bellahouston Park 
are surfaced with red asphalt, in which white and 
pink granite chips are embedded, resulting in a com- 
position which prevents sun glare. The buildings 
are of a bold and simple style, and colour has been 
exploited as never before. All the buildings are 
characteristically tinted. For example, the Palace 
of Engineering is in shades of blue and grey, in 
order to symbolise steel; the Palaces of Industry 
are in rich reds and browns to symbolise the products 
of the industries represented therein. 

Turning more particularly to the sections of the 
Exhibition of interest to the engineer, it can be stated 
that the exhibits present the greatest show of Empire 
engineering and industrial products gathered together 
at one time since the display at Wembley. With 
improving trade, manufacturers have been looking 
for new markets, and in Bellahouston Park there 
has been erected a shop window for their goods. 
Six months before the opening not a single square 
foot of space remained unsold. The central feature 
of the Palace of Engineering is the large revolving 
globe, which we describe above. In this building 
are housed a representative collection of British 
products. As befits a Clydeside Exhibition, there 
is a large marine engineering section. All forms of 
engineering—heavy engineering, agricultural, building, 
transport, mining, gas, electrical—are well represented. 


(To be continued.) 
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Union Castle Liner ‘Capetown Castle.”’ 


No. 


IL. 


(Continued from page 471, April 22nd.) 


NAVIGATION EQUIPMENT. 


JHE navigation equipment of the ‘ Capetown 
Castle” is unusually complete, and it includes 
many of the latest improvements. A special feature 
is the “ Harlandic’’ system of automatic steering 
control, which works in conjunction with the gyro- 
compass supplied by 8. G. Brown, Ltd., and is directly 
connected to the electric steering gear. A special 
feature of the system is the arrangement whereby, 
when the ship is under automatic control, the course 
can be altered if required by movement of the steer- 
ing wheel, without having to make any changeover 
from automatic to hand steering. We noted that the 
latest form of Huson British Admiralty echo-sounder 
is fitted with a recorder for depths from 0 to 90 
fathoms. The Marconi wireless equipment comprises 
a 2-kW transmitter for long and medium wavelengths, 
a 1}-kW transmitter for short waves, and a }-kW 
quenched spark gap emergency set, together with 
receivers covering the whole of the commercial wave- 
lengths. The Marconi direction finder is of the double- 
loop frame aerial pattern, and two lifeboats are also 





The engine works on the uniflow principle of 
scavenging, air being admitted through side ports 
arranged in a tangential direction around the com- 
plete circumference of the liner. When the ports are 
uncovered by the pistons, the entering air is given a 
swirling motion, which provides the necessary tur- 
bulence for the good combustion of the fuel. The 
exhaust gases pass from the cylinder through piston 
valves arranged in the cylinder head. With this 
grouping of the ports and valves, the flow of gases is 
unidirectional, and a fresh charge of air is ensured 
for each stroke, with a uniform temperature gradient. 
The mean indicated pressure is high, being of the 
order of 96lb. per square inch, with a mechanical 
efficiency of about 90 per cent. A tuned exhaust pipe 
arrangement which assists scavenging by reducing 
the power required for the scavenging blowers is 
used. The blowers, which are of the latest B.T.H. 
pattern, are driven by variable-speed motors with a 
speed range of 2200 to 2800 r.p.m., the horse-power 
of each motor being 590 B.H.P. A feature of the 
design is the provision of a small motor-driven fan 
for cooling the commutator of the motor. Although 

















MAIN ENGINE UNDER ERECTION 


provided with wireless transmitters and receivers. 
Other fittings we noted on the bridge included Kelvite 
compasses and sounding machines, Siemens engine- 
room telegraphs, loud-speaking telephones, and revolu- 
tion and rudder indicators, Kent clear-view screens, 
and the indicators for the water-tight door controls, the 
Lux-Rich fire control equipment for the cargo spaces, 
and the “ Grinnel”’ sprinkler automatic fire control 
and alarm gear fitted in the passenger accommodation. 
The builders designed and supplied the ‘* Harlandic ”’ 
electric heaters used in addition to the Thermotank 
equipment throughout the ship, and the ‘“ Har- 
landic ’’ patented system of electric clock control, 
by means of which correct ship’s time can be main- 
tained throughout the voyage without having to 
reset the clocks daily. 


PROPELLING MACHINERY. 

As recorded in last week’s issue, the main pro- 
pelling machinery conprises a twin-screw arrange- 
ment of ten-cylinder Harland-B. & W. double-acting 
engines working on the two-stroke principle with air- 
less injection of fuel. The cylinders have a bore of 
660 mm. with a piston stroke of 1500 mm. and the 
full service output of both engines is approximately 
24,000 S.H.P. at about 95-102 r.p.m., corresponding 
to a ship’s speed of 19 to 20 knots. In an accom- 
panying engraving we show a view of one of 
the main engines in course of completion in the 
builder’s engine shops. The engines differ from the 
units installed in the sister ship the “ Stirling Castle,” 
in that whereas previously the upper and lower 
exhaust piston valves were driven from a layshaft 
with side-rods, they are now operated directly from the 
main crankshaft by excentrics. The general arrange- 
ment of the excentrics and the crank pin with the 
bottom end of the connecting-rod and the journal 
bearings of the crankshaft is illustrated in another 
engraving. 





four blowers are installed, they are of such a capacity 
that three suffice to serve the main engines, the fourth 
remaining as a standby. 

The main engines follow in general the standard 
Harland-B. & W. design, and both the cylinder 
covers and the end parts of the main pistons are made 
from special steel. In each cylinder cover there are 
the exhaust piston valve, two automatic fuel injec- 
tion valves, a starting valve, and a safety valve. The 
fuel valves are so disposed that they are diametrically 
opposite each other, the sprays being so directed that 
they clear the exhaust piston valves. Oil cooling is 
used for the main pistons, and fresh water circulating 
in a closed system for the cooling of the cylinder 
covers and jackets. All oil and fresh water coolers 
are provided with cold sea water circulation. 


ENGINE-ROOM AUXILIARIES. 


The salt, fresh, and circulating water pumps, also 
the fuel and lubricating oil and general service pumps 
are all motor driven, and were practically all supplied 
by Weir and Drysdale. For recovering the heat 
from the exhaust gases there are two Harland and 
Wolff-Clarkson waste heat boilers in the engine-room 
upper casing, while for port use two oil-fired Cochran 
boilers are placed in compartments between the main 
and auxiliary engine-rooms. The silencers are 
arranged in the single funnel. The fuel and lubricat- 
ing oil systems are protected by Auto-Klean filters, 
and Monitor alarms are fitted in order to protect 
the salt and fresh water circuits, both main and 
auxiliary, and the lubricating oil circuits. De Lavel 
oil purifiers are fitted. The electrical requirements 
of the ship, which are made up of a connected load 
of deck and engine-room auxiliaries totalling close 
upon 7400 kW, including some 8000 lights throughout 
the ship, are met by an installation of five main oil 
engine driven generating sets of the builder’s own 
make, each with an output of 700 kW, giving a total 











available capacity of about 3500 kW. There is a 
50-kW oil engine driven emergency generating set, 
which is placed high up in the ship, while as an addi- 
tional precaution a battery with an output of 252 
ampere hours at the five-hour rate is provided, 
which on the failure of the main generating sets is 
automatically connected to the steering gear, the 
emergency lights, and other important circuits until 
such time as the emergency generating set can be 
started up. The main and auxiliary switchboards are 
of Harland design and construction, and the main 
board has no less than twenty-two distributing panels 
with a total length of over 62ft. Other electrical 
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auxiliaries include the J. and E. Hall CO, refrigerat- 
ing compressors which are three in number, and are 
each driven by a 160 B.H.P. motor. There are also 
two passenger lifts, and electric hoists for conveying 
food quickly from one deck to another, while a special 
lift is provided connecting the main starting plat- 
form in the engine-room with the engineers’ quarters 
on the boat deck. The ‘‘ Capetown Castle” is in 
every way an outstanding ship in her hull design, 
passenger accommodation, and her machinery equip- 
ment, and we wish her long and distinguished service 
in the Union-Castle fleet. 








A New Refrigerator Factory. 





A CONSIDERABLY increased demand for domestic and 
commercial refrigerating equipment has necessitated 
Coldair, Ltd., now associated with the General Electric 
Company, establishing a new factory at North 
Wembley, where advantage has been taken of the G.E.C. 
welfare engineering and research facilities. Designed 
for the production of refrigerators on a large scale, this 
two-storey factory, situated on the G.E.C. estate at 
East-lane, is one of the most modern of its kind. 

The ground floor comprises an unloading dock for 
incoming materials, a large inspection bay through 
which all material passes on its way to the material 
stores, a store department for completed products, a 
bay devoted to duration tests, and a loading dock for 
outgoing products. At the front of the building at this 
level are large showrooms, in which various products 
are displayed, with administrative offices above. In a 
spacious workshop devoid of partitions and other obstruc- 
tions on the upper floor all manufacturing operations are 
performed. 

Eleven standard domestic refrigerators for both A.C. 
and D.C. circuits are made with a net food storage capacity 
ranging from 3-1 to 20 cubic feet capacity. Commercial 
equipments cover the entire range of refrigeration extend- 
ing from ice cream and milk-cooling outfits, and display 
counters, to cold rooms for food of all kinds, as well as 
for storage. The cold rooms have a capacity up to 
3000 cubic feet, and not infrequently the larger equip- 
ments are built to individual specifications. 

All machinery in the factory is driven by G.E.C. motors 
fed with three-phase current from the North Metropolitan 
Supply Company’s sub-station on the estate. A steam 
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heating installation with electrically driven blower units 
at high level maintain the temperature of the building 
at a comfortable value. ‘ Osira’’ mercury vapour 
discharge lamps are used exclusively for illuminating the 
first floor. 

Production methods are based on well-devised schemes 
which enable batches of equipments to be increased or 
decreased in size without dislocation. By a lay-out 
which is in effect a series of consecutive production 
“lines,” each terminating in an inspection bay followed 
by a part stores, this has been made possible. All com- 
pressor parts, for example, travel through the machine 
shop (Fig. 1) into an inspection bay in which every part 
must be passed by an inspector before it is put into the 
stores adjoining it. In these stores a stock of all types of 
parts is maintained, so that compressor assembly may be 
switched from one type to another without immediately 
affecting the machine shop. Compressor parts are 
assembled on a second “ line,’ inspected, and passed 
into another stores for assembly into condensing units. 
Combined with inspection stores at suitable stages the 
one-way traffic principle is applied throughout the 
factory, from the incoming raw material, through the 
sheet metal shops, machine shop, and assembly lines, 
to the delivery of the,completed product, an arrangement 





close-grained non-porous cast iron known as Meehanite, 
which can be worked to very close limits, is employed. 
Cylinder bores, pistons, shafts, and other moving parts 
are ground to within two or three thousandths of an 
inch. 

After a thorough inspection of complete sets of com- 
pressor parts has been made by the inspector, they are 
issued to the assembly benches (Fig. 2), where they are 
assembled, and to ensure that each compressor works 
sweetly it is run in a sound-insulated room for four 
hours. Subsequently, tests are made to ensure that the 
pumping capacity and the tightness of the valves are 
well in excess of service requirements. Liquid control 
in the Coldair condensing unit is effected by the maker’s 
latest high side float, which enables the evaporator to 
operate at maximum efficiency under all conditions. 
A single-phase capacitor induction or D.C. compound- 
wound motor giving a high torque drives the compressor 
mounted on a bed-plate with the condenser, and high 
side float. The assembly is baked for eight hours in 
vacuum to remove all traces of moisture. 

The addition of the motor belt drive completes the 
condensing unit, and after the oil wells have been filled 
the unit is charged with the correct amount of refrigerant, 
which consists of sulphur dioxde in the case of the 





of white enamel are applied. The first is burnt in by 
baking for one hour at a temperature of 350 deg. Fah., 
and the second is baked for 1} hours at 285 deg. Fah., 
whilst the shells are carried through the thermostatically 
controlled ovens at the correct speed by an automatic 
conveyor. 

While the construction of commercial refrigerators 
varies widely and may be designed to suit individual 
requirements, the domestic types shown in the assembly 
shop (Fig. 4) are standardised and are made up of standard 
sheet metal shells, frames, heat insulation, and porcelain 
enamelled sheet iron interiors. After examination of the 
various heat-insulating materials for the cabinet, Tropal. 
which is a British-made quilted kapok, was found to be 
the most efficient, for its heat conductivity is extremely 
low and considerably below that of cork. It is also very 
light, verminproof, and it does not absorb moisture. In 
Coldair refrigerators for tropical service this insulation 
is 2in. thick, and is packed in bituminised paper bags, 
sealed with bitumen to exclude air. When the cabinet 
has been completed the condensing unit and evaporator 
are placed in position and bolted down, when the 
refrigerator is ready for the duration tests, which are 
carried out on the ground floor. 

These tests last in each case for seven days, during 



































FIG. 2—CONDENSING UNIT ASSEMBLY BENCHES 





























FIG. 3—SPRAY ENAMELLING SHOP Fic. 


that ensures complete flexibility and makes it impossible 
to pass on work to its next stage of production without 
having passed the inspector. 

No fewer than twenty separate tests are applied during 
production. Cylinder bores are ground to a limit of 
6-0003in., whilst in machining such parts as pistons, 
shafts, valve plates, and internal compressor components 
in general limits in the neighbourhood of ten-thousandths 
of an inch are standard. In sound-insulated rooms 
tests for silent running at different stages of manufacture 
are made, whilst every finished model is subjected to at 
least seven days’ continuous operation before it is finally 
inspected and packed. All parts of the cabinet shell 
are successively degreased, bonderized, washed, and 
dried, and finally spray enamelled and baked with two 
coats of synthetic enamel at temperatures in the neigh- 
bourhood of 285-350 deg. Fah. 

Non-electrical material is fully inspected on arrival 
at the works and passed on to the material stores, whilst 
motors and thermostats are subjected to the usual 
electrical tests. Considered to be the most efficient unit 
available the Coldair compressor is a low-speed, single- 
acting piston machine which, apart from two reed valves 
which merely “ breathe ’’ during the passage of the gas, 
has only three moving parts, viz., the shaft, strap, and 
piston, and as they operate at low speed very close clear- 
ances are permissible. Maximum compression efficiency 
is claimed to be secured and the slow running speed gives 
minimum wear. For the compressor parts a hard and 





domestic models, and methyl for commercial refrigerators. 
Besides its high efficiency the open condensing unit, 
which the firm has adopted, allows minor adjustments 
or repairs to be carried out without removing or replacing 
the unit. Ona system of two steel tubes and eight rubber 
blocks, the condensing unit is mounted, whilst at the 
bottom the machine compartment is lined with a sound 
absorbing material, a system which eliminates vibration 
and noise. The evaporator consists of copper tubes and 
plates welded together and tinned, with the front panels 
chromium-plated to give an easily cleaned and stainless 
finish. When the condensing unit has been coupled to 
an evaporator the equipment is tested as a refrigerating 
unit by running it under standard conditions in a sound- 
insulated room where the B.Th.U. extraction is measured 
and careful note made of any undue noise or vibration. 
High quality steel plates, cut to shape, blanked, formed, 
and welded, constitute the cabinet shell, which is prepared 
for enamelling by immersion in three tanks in succession. 
In the first it is degreased, in the second bonderized, and 
in the third a bichromate solution reinforces the anti- 
rusting effect of bonderizing. A final baking process to 
remove moisture eliminates any possibility of rusting, 
even if the enamel is damaged. By the use of the highest 
quality enamel, the high quality finish, which is one of 
the outstanding features of Coldair refrigerators, is secured. 
In the spray enamelling shop (Fig. 3) the work is carried 
out in a conditioned atmosphere and under completely 
clean conditions. To the metal parts of the shell two coats 





4—CABINET ASSEMBLY SHOP 


which the factors investigated include the number of 
refrigerating cycles per day under different conditions, 
the rate of heat loss from the cabinet, the accuracy 
of the thermostatic contro], economy in performance, and 
silence. Each requirement associated with these factors 
and various others must be fully satisfied during the 
seven days’ run, which is followed by a final inspection 
in a warm room in which the ambient temperature is 
maintained at 70-80 deg. Fah. The products are also 
subjected to the scrutiny of the G.E.C. Wembley 
laboratory staff, which examines a random selection of 
refrigerators taken from the factory at frequent intervals. 








A New Mininc Macatnery Factory.—A new factory 
is in course of construction for Hugh Wood and Co.. 
Ltd., Newcastle-upon-Tyne, on the Team Valley Trading 
Estate, Gateshead-on-Tyne. The company has taken 
a site of over 65,000 square feet facing on to Kingsway, 
the new main arterial road linking the Great North 
Road with the approach to Newcastle, which is only 
12 miles away. The factory which is being erected on 
this site is the only mining machinery factory on the 
North-East Coast, and is to be equipped with plant for 
the manufacture of the various types of ‘‘ Huwood ”’ 
mining machinery. The factory is provided with a main 
line railway siding. and a loading bay for road transport. 
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Volume II, The Theory 
By E. H. Satmon. 
Price 32s. 
WHEN we turn to our library for modern counterparts 
of the classic textbooks on applied mechanics, it 
appears at first sight that we must rely on American 
authors ; but, extending our search, we find a number 
of excellent books on mathematics, especially written 
for engineers by Briti>h authors, in which the chapters 
on vector analysis provide solutions to problems in 
statics, and a selection of books on the strength of 
materials, with information regarding those problems 
which depend for their solution on the behaviour of 
the materials used in the construction. 

** The Theory and Design of Structures,’ Volume II, 
of Dr. E. H. Salmon’s “ Materials and Structures,” 
comprises the essential principles of statics, the theory 
of structures, and strength and elasticity of materials, 
but a great deal more besides, including specifications 
of external forces and working stresses, the theoretical 
requirements for the preparation of design sheets 
and stress sheets, and practical instruction in the 
detail design of a variety of structures. 

“The Forces in Framed Structures ” are analysed 
in Chapter I and concise instructions are given for 
drawing stress diagrams for a selection of bridge and 
roof trusses. The Williot-Mohr elastic weight and 
bar chain methods of determining the deflection of 
framework are described in the same chapter and 
clearly illustrated by means of worked examples. 

The next three chapters are in the nature of ampli- 
fied specifications of loads, wind pressure, impact 
and working stresses, with an historical survey of the 
development of the various standards, and references 
to the experimental work on which these are based. 
Influence lines are very ably described in the chapter 
on “ Travelling Loads,” and clear instructions given 
for drawing influence lines for use with various types 
of bridge girders and trusses, and for direction fixed 
and continuous beams. 

The author refers to Chapter V in his preface and to 
his attempt to make this chapter on the strain energy 
theory as palatable as possible, and he has certainly 
succeeded. Descriptions are given of three methods 
of approach in the analysis of forces in statically 
indeterminate structures, the principle of work, the 
principle of least work, and the principle of virtual 
work. The principle of work and principle of virtual 
work are also used to determine the deflection of 
framework. The descriptions of the processes are 
remarkably lucid, especially so by comparison with 
American textbooks on this subject, which have 
recently come to our notice, and become crystal clear 
in the light of the fully worked examples. 

The following chapter is devoted to the thorough 
investigation of a number of important details :— 
** Bracket Loads on Stanchions,” “* Portal Bracing,” 
and ‘‘ Framework with Stiff Joints,’ the latter 
leading up to the calculation of “ Secondary Stresses 
in Framed Structures.” 

Elastic stability problems are studied as a pre- 
liminary to the investigation of the elastic vibrations 
of open web girders, the lateral vibrations of columns, 
and torsional effects in open web girders. 

So far the subject matter has been mainly theo- 
retical, but Chapter VIII on the ‘‘ Manufacture of 
Steelwork ” is, as the title implies, entirely practical. 
The principal processes of fabrication are described, 
and the second half of the chapter is devoted to 
electric arc welding and welded structures. This 
chapter serves as a useful introduction to four more 
which deal with the detail design of tension and com- 
pression members, beams and girders, girder bridges 
and roofs. 

The chapter on arches is theoretical in character 
and describes graphical and analytical methods of 
determining the stresses in three-hinged arches, 
three-hinged spandrel-braced arches, two-hinged 
arches, and arches direction fixed at each end. The 
effect of travelling loads on similar types of arches is 
investigated by means of influence lines. The chapter 
on suspension chains and bridges and long-span 
bridges is also mainly theoretical, and with a short 
chapter dealing with miscellaneous structures, includ- 
ing trussed beams and Vierendeel girders, the author 
concludes with steel structures, and turns his atten- 
tion to timber, stone, cement, and concrete, and con- 
siders the properties, strength, and methods of 
testing these building materials. 

Then follows a long chapter on reinforced concrete, 
including the design of a slab and beam floor, retain- 
ing wall, columns, and complete calculations for an 
arch with direction fixed ends. Slabs supported on 
four sides are not considered, either for distributed 
or concentrated loads. In the chapter on earth 
pressures and foundations, Rankine’s theory is used 
to determine lateral pressures with a horizontal 
ground surface and with surcharge due to sloping 
ground surface and to buildings. The wedge theory 
is also considered, analytically and graphically. 
Lateral pressures are also determined analytically and 
graphically for cohesive earths, and the experimental 
work of Bell and others is noted. A brief reference is 
also made to the work of Professor Terzaghi, in con- 
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nection with soil mechanics. The section on founda- 
tions is mainly practical, but a brief note is included 
of the method of applying Rankine’s rules in calculat- 
ing the minimum depth of foundations in loose earths. 
The greater part of the chapter on ‘“ Masonry, Brick- 
work, and Mass Concrete Construction” is divided 
between determining the line of thrust in a brick arch 
by Professor Fuller’s method, and the line of resistance 
for a masonry dam. The short final chapter on the 
“* Experimental Determination of the Stresses in 
Structures ” is mainly concerned with experiments on 
riveted joints. 

In a comprehensive treatise of this kind containing 
800 quarto pages it is inevitable that parts of the 
subject matter should have been prepared, if not 
written, some years back, and while reference has been 
made to all the modern standards and codes of 
practice, much of the text, rather than being based on 
these, leads up to them, and quite rightly so, when the 
preliminary matter takes the form of descriptions of 
experimental work or historical development. There 
are two exceptions where no such reason applies, the 
chapters on travelling loads and on the design of 
tension members. With regard to the first, more 
modern methods of determining maximum bending 
moments than those described in this chapter are 
actually used in some of the examples worked out 
in later chapters of the book, and with regard to the 
second, the inclusion of four-fifths of the net area of 
that part of the section measured along a diagonal- 
plane, according to British Standard Specifications, 
is very much simpler, if not quite so logical as the 
somewhat complicated methods set down in Chapter 
IX. 

A notable feature of the book is a classified biblio- 
graphy at the end of each chapter, comprising a total 
of over 800 references. There are also exercises, with 
final answers, at the end of most of the chapters, 
nearly 200 exercises in all, and over 500 illustrations. 

Frequent references are made to Volume I (‘‘ Elas- 
ticity and Strength of Materials’’), published in 
1930, the first half of which introduces notions of 
stress, strain, elasticity, bending and deflection of 
beams, and combined stresses in beams and columns, 
&c., the second part dealing with properties of 
materials and methods of testing. 


Timber Drying and the Behaviour of Seasoned Timber 
in Use. By R. G. Bateson, B.A. (Oxon). London : 
Crosby Lockwood and Sons, Ltd. 1938. Price 
10s. net. 

THE author opens with the statement that most 
people who do not actually handle timber—and quite 
a few who do—fail to appreciate why it is desirable 
to use seasoned timber, &c. The statement is a 
sweeping one, and if it goes a little too far, it is, 
nevertheless, a regrettable fact that there is some 
justification for it. He hopes that his manual may 
in a measure bring to the notice of the public how to 
avoid endless trouble due to using timber in a state 
unsuitable for the purpose to which it is put, and it 
is only necessary to read his clear exposition on the 
subject to feel that he is justified in his hope, pro- 
vided persons interested in using timber will only 
take the trouble to study the work. The book con- 
tains ten chapters, covering 131 pages, with 28 illus- 
trations. 

Chapter I starts with the reasons why seasoning is 
necessary and is followed by a description of what 
happens when timber dries. To help the reader to 
grasp what a quantity of sap, which is chiefly made 
up of water, is contained in green timber, a diagram 
is given on page 3, which may surprise many people, 
but is, nevertheless, a true exposition of the case. 
The part dealing with methods of drying timber is 
naturally divided into two parts, that on air season- 
ing and the other on artificial or kiln seasoning. The 
advice given on air seasoning is based on experiments 
carried out at the Forest Products Research Labo- 
ratory at Princes Risborough over a series of years, 
so that the information is reliable and based on long 
experience. The text on kiln-seasoning naturally 
covers more space than that on air seasoning, as the 
work goes into types of kilns in some detail, and many 
diagrams are given explaining the text. Of much 
useful information given in this section, mention 
should be made of the special schedules given for 
drying some of the timbers in common use in this 
country, and though the author very rightly does not 
claim them to be exactly what is best suited to any 
individual load, as the dimensions, quality, state of 
the timber before drying have all to be taken into 
consideration, the schedules given should be valuable 
guides as to what may be adopted. Some twenty 
pages on instruments used in kilns completes this 
section. 

The work passes on to deal with the construction 
and operation of a simple drying kiln and the type 
selected is an overhead internal fan kiln. Much 
detail is given which should be of use to any person 
contemplating the erection of such a kiln and its 
operation. A chapter follows with a heading that 
might be misleading, i.e., “‘ Timber Drying and the 








Small Man.’ The subject-matter deals with air 
seasoning followed by kiln drying or conditioning in 
a warm chamber, but why persons who are in a small 
way of business only should adopt this process is not 
stated. However, that may be beside the point, as 
it is a method of achieving an end which can be 
successfully employed and has economic benefits. 
The chapter is well worth study. 

Having dealt with the why and wherefore for season- 
ing and methods of seasoning, the author deals with 
the behaviour of seasoned timber when in use. It is 
a most instructive chapter, which gives information 
and data of first importance to architects, builders, 
furniture makers, and users of timber generally. 
Chapter VIII, ‘Seasoning Problems and_ their 
Solution,” describes, amongst other things, recon- 
ditioning, and also deals with the question of avoiding 
splitting and checking while seasoning, which diffi- 
culties are for ever cropping up with those handling 
timber, and Mr. Bateson gives constructive advice 
as to how to get over the trouble and to the extent 
to which faults can be avoided. 

The penultimate chapter is a review of the future 
of timber drying, an engaging subject which the 
author has approached with caution. The reviewer 
agrees with his statements as to the future, but even 
more important than the future development of new 
methods of seasoning is the question of getting those 
directly interested in timber, as also the general 
public, to appreciate how much expense and trouble 
could be saved if they would realise that to use 
timber in a state unsuitable for the purpose to which 
it is put is asking for trouble which could be avoided 
by a little forethought and expense. 

This text-book on seasoning should be in the hands 
of all architects, builders, timber merchants, furniture 
makers, and other users of timber, and is more than 
well worth its price. 


SHORT NOTICES. 

Are Welding Handbook. By Karl Meller. 1933. 
London : Hutchinson’s Scientific and Technical Publica- 
tions. Price 8s. 6d.—This is a translation from the German 
of a book on are welding by Dr. J. E. Webb Ginger. Its 
object is to describe the process of are welding, welding 
machines and accessories to enable practical men to 
familiarise themselves with the process and to select and 
operate equipment appropriate to the task. A detailed 
examination is made of electrodes, particularly regarding 
their welding characteristics and relative costs as well as 
of the weld itself. There are sections on the welding of 
steel, cast iron, and non-ferrous metals, the cost of arc 
welding and various methods of testing welded joints. The 
welding engineer may derive considerable assistance from 
the descriptions of equipment and more especially from 
the pages devoted to the choice and testing of electrodes. 
Finally, there is a résumé of arc welding covering such 
matters as setting up the work, connecting up the circuit, 
optimum current, and electrode diameter, penetration, 
effect of arc length and the nature of the run produced, 
magnetic blowing of the arc, manipulation of the elec- 
trode, and the heating effect. To the owners of small 
shops who frequently have to rely on their own resources, 
the book should prove particularly useful. 


Automatic Protection of A.C. Circuits. 1938. By G. W. 
Stubbings. London: Chapman and Hall, Ltd. Price 
15s.—Errors pointed out to the author in the first edition 
of this book have been corrected in this second impres- 
sion, and additional matter has been added, relating 
primarily to instrument transformers, bus-bar protection, 
testing and maintenance, and to negative relays and their 
applications. In accordance with the author’s original 
scheme, a considerable amount of space is devoted to the 
theory of protective transformers and their interconnec- 
tion, as well as to the theory of protective relays, before 
dealing in detail with modern protective circuits. The 
book may now be regarded as up to date, and although the 
subject is a wide and somewhat complicated one, it covers 
it pretty well and in a way that practical engineers 
familiar with A.C. work can understand. A useful feature 
is an appendix giving recent words and papers dealing 
with protective gear and apparatus. 


BOOKS RECEIVED. 

About Petroleum. By J. G. Crowther. 
Oxford University Press, Amen House, Warwick-square, 
E.C.4. Price 7s. 6d. net. 

The Efficient Boiler-house. Second edition. By J. J. 
Simmons. London: Technical Press, Ltd., 5, Ave Maria- 
lane, E.C.4. Price 3s. net. 

Mechanic’s Workshop Handybook. Tenth edition. 
By P. N. Hasluck. London: Technical Press, Ltd., 5, 
Ave Maria-lane, E.C.4. Price 3s. net. 


By R. E. Laidlaw and C. R. Young. 
House, 


London : 


Engineering Law. 


London: Oxford University Press, Amen 
Warwick-square, E.C.4. Price 18s. net. 
Sebastien le Prestre de Vauban, 1633-1707. By Sir 


London: Methuen and Co., 
Price 15s. net. 


Reginald Blomfield, M.A. 
Ltd., 36, Essex-street, W.C.2. 
British Engineers’ Association Classified Handbook of 
Members and Manufacturers, 1938. London: British 
Engineers’ Association, 32, Victoria-street, S.W.1. 

The History of the Telephone in the United Kingdom 
By F. G. C. Baldwin, M.1.E.E. London: Chapman and 
Hall, Ltd., 11, Henrietta-street, W.C.2. Price 15s. net. 

Airplane Structures. Vol. I. Second edition. By 
G. S. Niles and J. S. Newell. London: Chapman and 
Hall, Ltd., 11, Henrietta-street, W.C.2. Price 25s. net. 

Lubricating Oil Tests and their Significance. _Vifth 
edition. By J. E. Southcombe. London: Germ Lubri- 
cants, Ltd., City Gate House, Finsbury-square, E.C.2. 
Price 3s. 6d. net. 
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Engine Bearing Temperatures.* 
By C. G. WILLIAMS and J. SPIERS. 


Summary and Conclusions.—A method has _ been 
developed for measuring the temperature of big-end and 
main bearings, and has been used in some preliminary 
experiments on a 2-litre engine operated at speeds up to 
3000 r.p.m. 

The temperatures observed suggest that an appreciable 
proportion of the temperature rise of the lubricant may 
occur not at the actual bearing surfaces, but in hot oilways 
through which the lubricant passes on its way to the 
bearings. 

Experiments on the effect of inlet temperature showed 
that a given decrease or increase in oil inlet temperature 
had approximately the same effect on all the other oil and 
bearing temperatures measured. These results sugyest 
that the lubricant is responsible for the evacuation of a 
large proportion of the heat generated ; additional support 
for this conclusion was obtained from experiments on the 
effect of rate of oil circulation, which showed that the 
temperature rise of the lubricant was roughly inversely 
proportional to the rate of oil circulation. 

Both crank pin and main bearing temperatures increased 
linearly with engine speed. Experiments on oils of three 
different viscosities showed that the lower viscosity 
oils gave considerably Jess increase in temperature with 
speed: it is, therefore, suggested that the use of an 
oil of lower viscosity may, under certain conditions, 
extend the useful life of a bearing. The lighter oils 
also showed considerably less decrease in actual operating 
viscosity with increase in engine speed. The reduced 
frictional losses with low-viscosity oils is illustrated in 
the torque speed curves obtained with the three lubricants. 

There was comparatively little change in bearing tem- 
peratures over a fairly wide range of engine load. 


INTRODUCTION. 


Problems relating to bearing design, lubrication, and 
materials are causing considerable concern nowadays and 
there is little doubt that one of the factors most responsible 
is the steady increase in operating temperatures which 
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Fic. 1—Effect of Temperature on the Cracking of White Metal 
Bearings. 


modern conditions entail. High bearing temperatures 
have two main effects: first, a lowering of viscosity of 
the lubricant and secondly, a reduction in mechanical and 
wear-resisting properties of the bearing materials. The 
evidence indicates that the latter is the more important 
effect; thus Fig. 1 shows the important influence of 
temperature on the cracking resistance of white metal 
bearings. These results were obtained on a_ special 
machine in which bearings were suljected to severe 
alternating loads under controlled temperature conditions, 
the operating time being noted at which pieces of bearing 
metal broke away from the backing. 

As part of a general research on bearings which is now 
being carried out, it was considered desirable to study the 
influence of various operating and design factors in regard 
to bearing temperatures. The technique for measuring 
the temperature of rotating parts was developed in the 
Institution’s laboratories about six years ago, and suffi- 
cient experience was available with this method to justify 
its application to an engine. The necessary modifications 
were carried out on a 2-litre six-cylinder engine which 
happened to be available ; this engine, while it had seen 
extensive service in a car, had been recently reconditioned. 
The results of the preliminary trials were so promising 
that a fairly extensive programme of tests was carried 
out, the results of which are described in the following. 
The experiments, while of considerable interest in them- 
selves, were also of value to the experimenters in indicating 
improvements in apparatus and technique which could be 
made in any subsequent application of the method to 
other engines. In the present tests the value of the results 
was limited by the inability of the engine to withstand 
continuous operation at 3000 r.p.m. or above, and because 
arrangements had been made to measure the oil feed to the 
engine as a whole and not to the actua] bearings whose 
temperatures were being measured. Two new engines 
are now being prepared for further bearing temperature 
tests, viz., a 4-litre six-cylinder engine with a maximum 
speed of 3400 r.p.m. and a 14-litre six-cylinder engine with 
a maximum speed of 4400r.p.m. On these engines arrange- 
ments are being made to obtain additional temperature 
measurements and to control and measure certain factors 
more closely. 


APPARATUS. 


Engine and Test Bed Apparatus.—The engine employed 
for the tests was a six-cylinder overhead valve water- 





* Issued by the Research and Standardisation Committee of 
the Institution of Automobile Engineers. 


cooled petrol engine, which had been used on the road for 
a number of years, but had been recently reconditioned. 
The bore and stroke were 65 mm. and 101-6 mm., giving 
a swept volume of 2022 c.c. The crankshaft was of normal 
design, running in four main bearings. The tin-base 
white metal of these bearings was carried in detachable 
brasses, while that of the connecting-rod bearings was 
run directly into the rods. All bearings, both main and 
big-end, were of the same nominal dimensions, namely, 
1-75in. long and 2in. in diameter. 

Lubrication of the engine was normally carried out by a 
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Oil temperatures at the inlet to the engine filter and at 
the exit from the sump were measured by mercury 
thermometers. 

The engine was coupled to a hydraulic brake and cooled 
from a water tank, the inlet temperature being main- 
tained at 65 deg. Cent. (approx.) throughout the tests. 
Measurements of petrol consumption were made and engine 
and oi] pump speeds were obtained with a hand tachometer. 

Bearing Temperature Measuring Apparatus.—Tempera- 
tures of No. 1 crank pin and of Nos. 1 and 2 main bearings, 
and of the oil supplied to these parts, were obtained by 
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Fic. 2—Engine Lubrication System. 


gear pump, submerged in oil in the sump and driven at 
half engine speed from the centre of the camshaft, all 
oilways being cast or drilled in the metal of the cylinder 
block and crank case. For the present tests the system 
was modified (see Fig. 2), the engine pump being removed 
and its driving shaft tunnel and oilways blanked off. A 
separate pump, driven by a variable-speed D.C. motor. 
supplied oil from a 3-gallon tank carried on a scale pan 
below the front end of the engine sump and fitted with a 
1-kW immersion heater. An adjustable spring-loaded 
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Fic. 3—Thermo-couple Positions, Nos. 1 and 2 Main Bearings. 
Oilways and Couples of both Bearings Shown in one Drawing. 


pressure release valve was fitted on the delivery side of the 
pump, and from the latter oil passed to the engine through 
a water-tube cooler. Oil entered the engine at the base 
of a wire gauze filter mounted on the cylinder block, and 
from this point its path through the engine was the same 
as when the engine-driven pump was in operation. 

From the filter oil entered a gallery cast in the cylinder 
block and extending along its side, branch passages from 
the gallery supplying each main bearing, while a separate 
pipe carried oil up to the valve gear. The crankshaft was 
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Fic. 4—Crank Pin Thermo-couple Positions. 


drilled to convey oil from the main bearings to the crank 
pins, No. 1 big-end bearing being lubricated with oil from 
No. 1 main bearing, while Nos. 2 and 3 big-ends were 
both supplied from No. 2 main bearing. Oil drained into 
the sump and reached the external tank through a pipe 
in which a stop cock was included to enable the quantity 
of oil fed to the engine to be measured. The engine thus 
worked on the “‘ dry sump ”’ principle, and both the quan- 
tity and temperature of the oil supplied could be con- 





trolled over a fairly wide range. 


means of thermo-couples. These were of copper constantan, 
the leads being double cotton covered wire of 24 S.W.G., 
while the hot junctions were formed by brazing the two 
wires together to form beads approximately 1-5.mm. 
diameter. 

Temperatures of the main bearing white metal were 
measured by soldering the hot junctions into the metal 
itself (see Fig. 3). Junctions were placed at two points in 














Fic. 5 


the cap half of each of Nos. 1 and 2 bearings. The leads 
were additionally insulated and mechanically protected 
up to the junction by “ Systofiex” tubing and were 
brought away through holes drilled in the bearing caps. 
Couple positions are shown in Fig. 3, couples 2 and 3 being 
fitted to No. 1 bearing and couples 5 and 6 to No. 2 
bearing. 

Couples were also inserted in the oilways to these 
bearings as near as possible to the point of entry of oil to 
the bearing. The leads were brought away through holes 
drilled through the bearing supporting webs into the oil- 
ways, the couples being held in position, and oil leakage 
prevented, by means of wooden wedges. In Fig. 3, 
couple 1 is the oil inlet coupled of No. 1 bearing, and 
couple 4 that of No. 2 bearing. All the leads from these 
main bearing couples were held against the crank case by 
clips at several points and brought out through a hole in 
the side. 

Four couples were placed in No. 1 crank pin in positions 
shown in Fig. 4. Nos. 3 and 4 couples were inserted in 
holes drilled in the body of the crank pin and were held in 
position, with the junctions in contact with the crank pin 
metal, by means of wedges. The junction of No. | couple 
was carried on the head of a fibre plug and projected into 
the crank pin oilway near the inlet to the big-end bearing ; 
the plug was a driving fit in the hole drilled to accommo- 
date the couple leads, and prevented oil leakage as well’ 
as insulating the couple wires. No. 2 couple was wedged 
in a position proud of the crank pin metal, in the corner 
of the fillet where oil might be expected to leave the big-end 
bearing. Readings of this couple were, however, erratic 
and no results are quoted in this report. 

The leads of all crank pin couples were clipped to the 
crank web at several points, and taken through the hollow 
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front end of the crankshaft. Each lead was soldered to a 
slip ring (Fig. 5) of the same metal as the wire, and these 
rings were mounted on a carrier bolted to the front of the 
vibration damper. The rings were well insulated from 
both the carrier and each other and each lead was indi- 
vidually insulated up to the joint with its ring. Brushes 
of the same materials as the rings were held in contact 
with the latter by light springs, and the leads from these 
brushes, as well as from the main bearing couples, were 
connected to a double-pole multi-throw switch, which 
enabled each couple in.turn to be connected to the common 
cold junction and the measuring instrument. 

The latter was a potentiometer, so that true E.M.F.’s 
were measured, while the cold junction, common to all 
couples, was formed at the terminals of the instrument, an 
adjacent mercury thermometer being used in order to 
correct for variations in cold junction temperature. 

Calibration of Thermo-couples.—This was carried out 
with the actual potentiometer used during the tests. Hot 
junctions were immersed in an oil bath, the temperature 
of which was raised to 150 deg. Cent. and then allowed to 
cool, readings of E.M.F.’s being taken with temperatures 
both rising and falling. Comparative measurements were 
made with stationary hot junctions and with junctions 
rotating in the bath and connected to the potentiometer 
through the slip rings and brushes used in the engine 
tests. In all cases, provided the slip rings were kept clean 
and lubricated with oil, the recorded temperatures of both 
stationary and rotating couples agreed within +1-5 deg. 
Cent. of a common calibration curve, over a range of 
speeds from 500 to 2000 r.p.m. 7 





(To be continued.) 








Manufacture of Weldless Steel 
Hollow Forgings. 


Ir is claimed by the Chesterfield Tube Company, Ltd., 
whose works for the manufacture of weldless steel cylinders, 
bottles, and tubes, are situated at Chesterfield, Derbyshire, 
that the new shops which it is now equipping will contain 
heavy tube-making plant of a size and power exceeding 
any other of a like nature operating in the world to-day. 
The extensions were deemed necessary to meet the 
recurring demands for hollow forgings of sizes and weights 
far in excess of the capacity of the company’s present 
plant and the constantly increasing use of gases, air, 
and steam under high pressures for Government and 
commercial ~urposes. Towards the end of 1936 the 
company decided to meet this demand and adopted a 
lay-out scheme which will add considerably to its existing 
range of productions. The new equipment will permit 
the manufacture of pierced and drawn weldless steel 
hollows of a size and weight hitherto unobtainable by the 
same process. While it has been laid down mainly 
with a view to commercial requirements, there is little 
doubt that it will also be found to be of great value to 
many Government departments. 

As the decision to lay down the plant coincided with 
the intensification of the Government’s rearmament 
programme, it was inevitable that delays in the progress 





smaller bay is 615ft. long by 50ft. wide, the height to the 
eaves 33ft. 6in., and the total glazed area 17,200 square 
feet, the sheeting area 20,000 square feet, and the asbestos 
roofing area 15,500 square feet. The covered floor space 
is 30,750 square feet. The structural steelwork used in 
erecting the entire building amounted to about 2000 tons 
of steel joists, stanchions, columns, &c. 

The plant will consist of a vertical hydraulic, triple- 
cylinder, billet-piercing press of a maximum power to 
operate on a billet or ingot having a weight of 16 tons. 
Auxiliary hydraulic cylinders are fitted for moving the 
container from under the press and ejecting the pierced 
blooms. The press is capable of producing a hollow forging 





FOUNDATIONS FOR BILLET PIERCING \PRESS 


9ft. long in one operation, and has a total weight of approxi- 
mately 850 tons. The horizontal tube draw bench is 
also of the triple-cylinder type and is hydraulically 
operated. The maximum stroke is 40ft. and hollow blooms 
of approximately 16 tons can be mandril drawn. The 
draw bench has an overall length of 146ft. and weighs 
about 510 tons. The furnace equipment comprises a 
bogie tunnel furnace of the multi-pass regenerative 
type with a temperature variation of 900 deg. to 1300 deg. 
Cent., a soaking pit furnace of the multi-pass regenerative 
type designed for a maximum working temperature of 
1500 deg. Cent., and a recuperative tube re-heating furnace. 





HYDRAULICALLY -OPERATED TUBE DRAW BENCH 


of installation should arise, and furthermore, when 
excavations for the foundations—which, in some cases 
reached a total depth of 45ft.—were proceeding, seams 
of coal were encountered, and much extra work by way 
of additional reinforcement and the insulation of the 
coal measures had to be undertaken. The plant is, how- 
ever, now approaching completion and it is hoped to have 
it in operation by July. 

The standard manufacturing range will comprise 
weldless steel products up to 40in. outside diameter with 
a maximum length of 35ft., and also “ specials’ up to 
52in. outside diameter. The maximum billet or ingot 
weight that can be operated will be 16 tons, and the weight 
of the heaviest finished product approximately 12 tons. 

The new plant is being erected in a building consisting 
of two bays, the main bay measuring 660ft. long by 100ft. 
wide, the height to the eaves being 59ft. 6in. The total 
glazed area is 38,250 square feet, the sheeting area 63,850 
square feet, and the asbestos roofing area 71,600 square 
feet. The covered floor space is 66,000 square feet. The 





These furnaces will be fired by gas piped from the coke 
ovens of local collieries. 

The hydraulic power unit for the piercing press and 
draw bench consists of three pumps, each driven by a 
600 H.P., 6600-volt, three-phase, synchronous motor. 
The accumulator is of the air-hydraulie type consisting 
of air bottles and water bottles. The pumps are arranged 
to run continuously when the plant is working, and elec- 
trically operated valves control the supply of pressure 
water to the accumulator as the demand of the piercer 
and draw bench lowers the water level. 

Other equipment includes a 50-ton crane fitted with 
duplex hoists, a 20-ton guided crane, a 20-ton general 
purpose crane, and a 12-ton crane with two separate 
6-ton crabs. Included among the new machine tools 
provided for the service of the shops are lathes of 30in. 
centres and 33ft. and 45ft. between centres, driven by 
75 H.P. motors, and a vertical turning and boring mill 
capable of boring production tools up to and including 
84in. by 3ft. long. The boring mill will be driven by 





25 H.P. and 7-5 H.P. motors running at 900 and 1000 
revolutions respectively, the table speed being 1:58 to 
34-55 r.p.m. 

With one or two minor exceptions the whole of the 
plant and equipment is being manufactured in England. 
It is being erected in co-operation with, and to the detailed 
design of, the Loewy Engineering Company, Ltd., of 
London, which is acting as consulting engineers to the 
Chesterfield Tube Company, Ltd. The accompanying 
illustrations show the horizontal tube draw bench in 
course of erection and the 85-ton cast steel base plate of the 
Davy and United billet-piercing press being lowered into 
position on its foundations. 








Heat Transmission through 


Condenser Tubes. 
(Contributed.) 


In their paper on “Some Factors in the Design of 
Surface Condensing Plant” presented to the Institution 
of Mechanical Engineers in 1934, Messrs. Guy and 
Winstanley gave a series of curves showing how the overall 
rate of heat transmission in a condenser varied with the 
velocity and the temperature of the water in the tubes. 
The curves, which covered a range of temperature from 
40 deg. to 120 deg. Fah., and a range of water velocity 
from 3ft. to 9ft. per second, indicated what rates of heat 
transmission could be obtained in commercially clean 
condensers of good design, with some margin to cover 
reasonable departures from the ideal conditions. 
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These curves attracted the attention of Professor 
W.W. F. Pullen, who stated, in a written contribution 
to the discussion of the paper, that the whole group could 
be accurately represented by the equation : 

K=210 /p+2-28t—45 
for values of v and ¢ within the range of condenser opera- 
tion. In this equation K stands for the rate of heat 
transmission expressed as B.Th.U. per square foot per 
hour per degree Fahrenheit; v denotes the velocity 
through the tubes in feet per second, and ¢ is the arith- 
metical mean of the inlet and outlet water temperatures. 

This equation has been employed in the construction 
of the accompanying nomogram, but a plain support line 
has been substituted for the scale of ¢, and two scales 
have been added to enable the actual inlet and outlet 
temperatures of the circulating water to be brought under 
consideration. 

The uses to which the nomogram can be put are fairly 
obvious. Suppose, for example, that it is required to 
find the outlet temperature of the circulating water 
when the inlet temperature is 50 deg., the velocity 
through the tubes is 5ft. per second, and a heat trans- 
mission coefficient of 550 is assumed. A line is drawn 
through the data points on the scales of v and K, and 
continued until it meets the support line. Another 
line, drawn from 50 deg. on the inlet temperature scale 
through the point of intersection of the first line with the 
support, will cut the right-hand scale at the value 62 deg. 
Fah., which gives the temperature required. Conversely, 
if inlet and outlet water temperatures were given in the 
first place, the point between them on the support scale 
will always lie on some straight line joining corresponding 
pairs of values of v and K. Hence, if either the velocity 
of the water, or the rate of heat transmission be assumed, 
the value of the other can be immediately determined. 








Russer Researcu.—The annual report of the Rubber 
Growers’ Association gives particulars of some of the work 
done by its Technical Research and Development of New 
Uses Committee. Experiments with various catalysts and 
modification of procedure have resulted in the prepara- 
tion of a much improved synthetic resin containing rubber 
which is definitely thermo-setting, and contains the rubber 
in chemical combination, an effect believed to be entirely 
novel. Technological development work on the new type 
is proceeding, amongst the results achieved so far being a 
marked reduction in cost. Standard tests have indicated 
that the electrical properties of the synthetic resins con- 
taining rubber are superior to those of comparable, 
standard, non-rubber containing materials. Under suit- 
able conditions of temperature and pressure, commercial 
chlorinated rubber can be moulded to yield semi-trans- 
parent, machinable products. From the purified deriva- 
tives transparent, almost colourless mouldings have been 
obtained. Transparent films of chlorinated rubber, with 
and without plasticisers, have been prepared, and power 
factor tests on these products show that chlor-rubber is 
superior to the best ebonite. 





ee 








3 
| 
ae 
é 


























SS Seale 





| 
i 








May 6, 1938 


THE ENGINEER 


507 








Rail and Road. 





STRENGTHENING SNAayoitt Viapuct.—The London, 
Midland and Scottish Railway Company is to strengthen 
Snaygill Viaduct, on the Leeds-Carlisle line. It is proposed 
to fill in the northern span and rebuild the other two 
spans with a steel and concrete superstructure. 


Cocutn Harsour Raitway ExtTension.—At an esti- 
mated cost of rupees 13-65 lakhs, the Shoranur-Cochin 
State Railway is.to be linked up with the Cochin Harbour 
Railway. The new extension, which will be about 4 miles 
long, will begin at a point between Idapalli and Ernakulam 
stations. 

FuEL CONSUMPTION ON GERMAN Rariways.—lIt is 
reported that as a result of locomotive stock improve- 
ments on the German State Railways, the fuel consump- 
tion has dropped from 53-8 tons per million kilometres 
run in 1935 to 50-9 tons in 1937. Coal consumed in 1937 
totalled 154 million tons. 

LeEeps Sration.—On Monday, May 2nd, Wellington 
Station and New Station at Leeds, which belonged to the 
London, Midland and Scottish Railway Company and the 
London and North-Eastern Railway Company respec- 
tively, were combined as one station, to be known as 
Leeds City. The new station has sixteen platforms and 
covers nearly 20 acres, 


ProposeD New Coast Highway 1n. AMERICA.—Pro- 
posals have been put forward for the construction of a coast 
highway from Fairbanks, in Alaska, to the British 
Columbia-Washington border, at a cost of 14 million 
dollars. It would be 2256 miles long and-run straight 
north from the international boundary. In British 
Columbia there would be 1400 miles of road, costing over 
7 million dollars; in Yukon 530 miles,. costing nearly 
5 million dollars ; and in Alaska 126 miles, costing nearly 
2 million dollars. 


A Pre-cast ConcrETE StaB Bripce.—To avoid inter- 
ruption in train working, the superstructure of a conerete 
bridge, near Groveton, on the Montreal and Portland line 
of Canadian National Railways, was pre-cast in two 108- 
ton slabs, and lifted into position. Whilst the abutments 
and sub-structure were being built, the tracks were carried 
across the bridge opening by a timber trestle, and the deck 
slabs were being cast on a platform at the side of the tracks 
some 200ft. away. The slabs were placed in position by 
two locomotive cranes with capacities of 150 and 120 tons 
respectively. 

TITANIUM-TREATED Rarts.—The United States National 
Bureau of Standards has issued a report on the service 
performance of 1000 tons each of titanium-treated and 
untreated rail laid in 1921 by the Illinois Central Rail- 
road. The rail was of the 33ft. long, 90 lb. type. All 
the titanium-treated rails were laid in groups in heavy 
traffic. It was found that after fifteen years’ service, 
47-5 per cent. of the titanium-treated rail was still in 
service, as compared with 35-5 per cent. of the untreated 
rail. Transverse fissures occurred in only seven of the 
titanium-treated rails, as compared with 185 in the 
untreated rails. 


TRANSPORT ON British Rartways.—In a recent paper 
before the Institute of Transport, Mr. R. Bell said that 
during the fifteen years that the British railways had been 
amalgamated, there had not been any remissions on their 
part in providing an adequate service. Since 1929 
26 million pounds of capital has been invested in per- 
manent way, rolling stock, and workshops, and nearly 
14 million pounds has been put into docks, ships, road 
transport vehicles, and hotels. Standards of mainten- 
ance have been raised to meet the strain of fast-moving 
traffic, and the search for devices to save labour and 
improve working methods has gone on ceaselessly. 
Mr. Bell considered that a good test of operating efficiency 
is the average number of ton miles moved in a total engine 
hour. This figure in the London and North-Eastern 
Railway was 501, and was the first time the 500-mark 
had been reached by any company. 


L.M.S. Trarn SpEED-vup.—In view of the opening of the 
Empire Exhibition at Glasgow, the London, Midland and 
Scottish Railway Company has introduced a new seven- 
hours schedule for the ‘* Royal Scot ” express from Euston 
to Glasgow. This is the fastest schedule to which the 
‘** Royal Scot ” has ever run over the 401} miles between 
London and Glasgow, the acceleration to both Glasgow 
and Edinburgh being 45 min. The “ Royal Scot” is one 
of more than 1350 L.M.S. trains which were speeded-up 
with the introduction of the spring time-table on Monday, 
May 2nd. Hitherto non-stop passenger trains to and 
from London have had to slow to 30 m.p.h. over Stafford 
Junction, but in consequence of improved alignment and 
new track equipment, this speed restriction has been 
amended to 55 m.p.h. With the introduction of the new 
time-table, the L.M.S. has in operation sixty-four trains 
making daily start-to-stop runs at 60 m.p.h. or over, the 
total daily mileage so covered exceeding 6400 miles. 


An ELevaTeD TRAFFIC RounpDABouT.—At a meeting 
of the Surrey County Council held recently it was decided 
to proceed with the construction of an elevated round- 
about for main road traffic, which, it is expected, will be 
the first of its kind in this country. It will be built at 
the junction of the Caterham by-pass road with the main 
London and Eastbourne road at Wapses Lodge, Caterham. 
At this point four roads converge, and the proposal, which 
has been approved in principle by the Ministry of Trans- 
port, is to raise the roadways about 12ft. above their 
present level and to form on that level an island for traffic, 
having a diameter of approximately 180ft. On the present 
road level there will be four subways, which will enable 
foot passengers to pass under the carriageways. In sup- 
porting the scheme, Alderman L. A. Ellis, the Chairman of 
the Highways Committee of the Council, said that it was 
in the nature of an experiment, and if successful it was 
likely that similar schemes might be considered for other 
parts of the country. He regarded it as of little use to make 
subways with steps or slopes, as experience showed that 
pedestrians would not use them. With the arrangement 
which it was proposed to adopt, pedestrians would pass 
under the traffic, while remaining on the ordinary road 
level. 








Miscellanea. 





ExtincuisHine Coat Mine Fires.—A gob fire in a 
German coal mine was extinguished recently by means of 
liquid carbon dioxide. The fire was confined by a sand 
seal and the liquid was carried to its seat by pressure pipes 
perforated with holes between }in. and }in. in diameter. 


Hypro-ELEcTRIC PowER STATION AT KeEGUMs.— 
According to a recent report on Latvia, the hydro-electric 
power station on the river Duagava at Kegums will be 
completed next year. The greater part of the equipment 
is being purchased in Sweden, Germany, and Switzerland. 


BritisH [ron OrE OutputT.—According to the quarterly 
statistics of the Mines Department, the iron ore and lime- 
stone output of this country during the quarter ended 
December 31st last totalled 3,755,934 tons, valued at 
£1,028,108. There were 10,012 persons employed in these 
mines at the end of the quarter. 


Orn Borine rn ScoTtanp.—At Cousland, near Dalkeith, 
in Scotland, where the Anglo-Iranian -Oil Company is 
boring in search of oil, a large flow of natural gas was 
encountered at a depth of about 1652ft. The presence of 
gas is not necessarily a sign of the presence of oil, but the 
well has been mudded in and oil tests are to be made 
shortly. 


SpecraL ArEAS.—It is reported by the Commissioner 
for the Special Areas in England and Wales that up to the 
end of March, 1938, offers of contributions towards rent, 
rates, and income tax had been ‘made-to-forty-three indus- 
trial undertakings to induce them to set up factories-in the 
special areas of England and Wales. A number of further 
negotiations are in progress. : early 

Low TEMPERATURE COAL, CARBONISATION.—Twenty- 
four ovens, consisting of nearly half the low temperature 
coal carbonisation unit of the plant of Modern Fuels, Ltd., 
at Seaham Harbour, have now been put into operation. 
It will be remembered that this company was formed 
with the assistance and collaboration of the Nuffield 
Trust for the Special Areas and the Treasury, and took 
over the whole of the Seaham Harbour assets of Coal and 
Allied Industries, Ltd. The coal. to. be used will be 
obtained from the adjoining Vane Tempest Colliery. 


SELF-SUPPORTING Prpes.—A very long self-supporting 
pipe structure has been completed:across the river Platte 
at Denver, in the United States. The pipe is a continuous 
structure, 210ft. long, and supported in the middle by a 
concrete pier. It is fixed at the centre and has expansion 
joints at each end. Stiffener rings are welded to the pipe 
at each end and the centre. With an inside diameter of 
78in., it varies in thickness from fin. at the ends to I}in. 
at the centre. It is used for the conveyance of sewage, 
and has been designed for a combined vertical load of 
5000 Ib. per lineal foot. 


Giass Tare Insutation.—A note in the Electrical 
World says that glass tape insulation in heavily overloaded 
traction motors operating at high temperatures is success- 
fully undergoing severe field tests. Coils insulated with 
the tape, which is made from fine strands of pure glass, 
have been installed in mine motors and motors in tramears 
and electric locomotives. Glass tape is said to be able to 
withstand high temperatures without losing its mechanical 
characteristics. Its mechanical and dielectric strengths 
are high and it does not rot or decay. It is also moisture 
and acid proof and its insulation resistance is very high. 
It is obtainable in thicknesses as low as 0-005in. 


Post Orrice RreGionaL Controt.—When the Post- 
master-General laid the foundation stone-in Leeds of 
what will be the headquarters of the North-Eastern 
Region of the Post Office, he said that it had been decided 
to establish another six regions in_the country. This 
system of regional control follows successful experiments 
begun at Leeds and in Scotland in 1936 whereby chief 
officers in the headquarters of each region made decisions 
with regard to postal, telegraphs, telephones, and staff 
control, without reference to the London headquarters. 
Other regions to be established: are the Midlands, con- 
trolled from Birmingham; the -North-Western, con- 
trolled from Manchester; the South-Western, controlled 
from Bristol ; the Home Counties, controlled from London; 
the Welsh and Border Counties, controlled from Cardiff ; 
and the Northern Ireland controlled from Belfast. 


Trin ResEearcu.—The synopsis of the second general 
report of the Internationa] Tin Research and Development 
Council, which has just been published, gives details of 
the main activities of the Council] since the publication of 
the previous report in 1934. During this period the 
Council has continued to serve the needs of the tin- 
consuming industries and to conduct fundamental 
researches in order to develop new outlets in the future. 
The particular objects of the. various researches are 
explained and the present stage of progress in each is 
described. Tin-plate, one of the biggest outlets for tin, 
is the subject of numerous researches designed to over- 
come such difficulties as are met with in the canning and 
packaging industries. Bronzes, type metals, bearing 
metals, hot-dipped and electro-deposited coatings, fusible 
alloys and solders are other major outlets for tin that are 
being investigated. 

THe GUARDING OF CALLENDERS AND ExTRUDERS.—In 
view of the technical difficulties encountered in making 
the callenders and extruders used in the rubber industry 
safe, a comnittee, comprising representatives of the Chief 
Inspector of Factories, the India Rubber Manufacturers’ 
Association, and the Cable Makers’ Association, met to 
consider the question of suitable fencing for these machines. 
This committee, after holding seyen meetings, has issued 
an interim report, which has just been published by His 
Majesty’s Stationery Office. The report shows that 
extruders generally can be securely fenced, but that 
callenders, owing to the diversity of their design, present 
problems that have not yet been completely solved. 
Agreement has, however, been reached on the methods of 
guarding the more dangerous nips of the bow]s of ordinary 
or vertical callenders, on the question of emergency 
stopping arrangements, and on the lighting of the nips 
of bowls. 





Air and Water. 





GERMAN SuipsuiLpInc.—The shipyards of Germany 
have at present on order 310 ships, aggregating 1,141,108 
tons gross, and uf these, ninety-six, of 623,943 tons, are for 
foreign owners. 

New AUSTRALIA-ENGLAND Arr Recorp.—Flying a 
Percival “* Vega Gull” monoplane, Mr. H. F. Broadbent 
has set up a new Australia-England record by covering the 
distance of 9612 miles in 5 days 4 hours 21 minutes. 


PortucurEs—e Navy.—The Portuguese Government 
has decided to spend 2} million pounds on new warships. 
New ships to be built include three destroyers, three 
submarines, and a number of seaplanes, to work in con- 
junction with the navy. 

New TRANSATLANTIC LineR.—A new 36,000-ton liner 
for Transatlantic service has been ordered by the Hamburg- 
Amerika Line from Bluhm and Voss. It is reported that 
the contract speed of the ship will be 23 knots, and that she 
will carry 1300 passengers in three classes. 


Tue ‘ Ark Royau.”—The new aircraft carrier ‘“ Ark 
Royal ” left the fitting-out basin of Cammell, Laird and 
Co., Ltd., at Birkenhead on Saturday, April 30th, and 
steamed down the Mersey to Gladstone Dock, where she 
is to be fitted with two propellers. It is expected that she 
will leave for her speed trials on May 14th next. 


RENFREW AERODROME.—At a luncheon given to cele- 
brate the opening of a new daily air service between 
Renfrew, Perth, Inverness, and the Orkneys and Shet- 
lands, Major D. K. Michie intimated that Renfrew Aero- 
drome was to be closed. This aerodrome is the airport for 
Glasgow, and the chief aerodrome for the West of Scot- 
land. 

THe Unitep States NAvAL EXPANSION PROGRAMME.— 
Asum of more than 231 million pounds has been authorised 
for the expansion of the United States navy. In addition 
to a number of large batt ships, two 20,000 tons aircraft 
carriers, nine. cruisers, twenty-three destroyers, nine 
submarines, twenty-six auxiliary vessels, and 950 aircraft 
are to be built. 

Tue Navy Docxyarp Accounts.—For the year ended 
March 31st, 1937, the estimates and supplementary esti- 
mates of the Navy dockyards totalled over £31,927,600, 
whilst; actual expenditure amounted to over £31,866,300. 
Dealing with large repairs, the Comptroller and Auditor- 
General states that the ‘“ Renown ” is undergoing repairs 
estimated to cost over £2,792,500, of which £362,827 was 
spent during the year under review. 


New SvuBsIpDIseD JAPANESE Mororsuips.—Two new 
motorships are to be built for the Pacific service of Nippon 
Yusen Kaisha, at a cost of 48 million yen. A subsidy of 
nearly 29 million yen towards the cost of the ships has 
been given to the company by the Japanese Government. 
The ships will each be of 26,500 tons and it is expected 
that the first one will be completed by the beginning of 
1941 and the other in the following year. 


Friytnc Boat Base in THames Estuary.—Plans are 
being considered for the establishment of a flying boat 
base in the Lower Hope Reach of the Thames Estuary. 
Officials of Imperial Airways and the Air Ministry con- 
sider that the reach is sufficiently large to enable flying 
boats to land and take off. If the plans materialise, Lower 
Hope Reach would become the terminus for Imperial 
Airways Empire and Transatlantic routes. 


Westianp “ Lysanpers.”’—It is officially announced 
that a licence agreement. has been completed between 
Westland Aircraft, Ltd., of Yeovil, and the National Steel 
Car. Corporation, Ltd., of Canada, whereby the latter 
company will manufacture Westland “ Lysander” Army 
Co-operation Aircraft for the Canadian Government. 
The National Steel Car Corporation is one of the largest 
manufacturers of rolling stock in Canada, and it is under- 
stood that its Hamilton, Ontario, factory is eminently 
suited for aircraft production. An initial contract for a 
number of machines has been placed by the Canadian 
Government. 

OBSOLETE SMALL Suips.—On. account of the fact that 
for several years past the number of mercantile ships 
built has been relatively small, there is a very large per- 
centage of old or even obsolete tonnage, and about one- 
fifth of the world’s fleet of cargo and passenger ships is 
over twenty-five years old. According to the Motor Ship, 
there are even more obsolete small vessels than is the case 
with larger craft. Considering ships of under 2000 tons 
gross, 37 per cent. in tonnage have seen more than twenty- 
five years’ service. In the United~Kingdom the position 
is no more satisfactory than in other countries. We have 
600,000 tons gross of vessels of this class which are more 
than a quarter of a century old, and are building ships of 
the type totalling only 60,000 tons gross to replace them. 
Whilst it is true that there are more vessels, and particu- 
larly oil-engined craft of under 2000 tons, now being built 
than a year ago, it is considered that insufficient attention 
is being devoted to the problem. 


Tue Busk STUDENTSHIP IN AERONAUTICS.—We are 
informed that a vacancy has arisen for the Busk Student- 
ship in Aeronautics for the year 1938-39. The studentship 
is of the value of about £150, tenable for one year from 
October Ist, but a student may be reappointed on the same 
terms for a second year. It is open to any man or woman, 
being a British subject and of British descent, who has not 
attained the age of twenty-five years on October Ist next. 
The object,of the studentship is to enable the holder 
to engage in research or preparation for research in aero- 
nautics, and specially in those subjects, su_h as stability 
problems, meteorological questions bearing on flight, or 
the investigation of gusts, treated either experimentally 
or mathematically, in which Edward Busk was specially 
interested. The student will be expected to devote his 
whole time to research on a subject approved by the 
Trustees, and at the close of his studentship to make to 
them and to the University of Cambridge a report on his 
work. He may also be asked to deliver a lecture on the 
subject. Further particulars may be obtained from 
Professor B. Melville Jones, Engineering Laboratory, 
Cambridge. 
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HOLIDAYS WITH PAY. 


THE publication of the report of Lord Amulree’s 
Committee removes any remaining particle ot doubt 
that holidays with pay tor workpeople are to become 
in the early future as firmly established as the 
Saturday half-day. Already about seven and 
three quarter milion working people, or 40 per 
cent. ot the working population, are allowed a week 
or a fortnight on pay, and since there is every 
reason to expect that the recommendation of the 
Committee will be adopted by the Government, we 
may expect to see the annual holiday with pay 
incorporated ‘‘ as part of the terms of contract of 
employment of all employees covered by the com- 
pulsory State insurance schemes.’ In making this 
recommendation, which it does after very careful 
inquiry, the Committee reflects the wish of the 
general public. Holidays with pay are by no means 
a novelty, for many years they have been given in 
certain industries, but within the past year or less 
a feeling has grown that the workman at the 
machine or bench should not be differentiated 
from the equivalent worker in the office, 
and that all alike should be paid for a week 
or fortnight of consecutive leisure. Whether 
the public will be so pleased if it finds that 
the logical development of the argument leads 
to a holiday fund being included amongst the social 
services of the State, remains to be seen. ‘‘ The 
case for a general enactment imposing holidays 
with pay,” says the report, “‘ at once rests there- 
fore on its financial side primarily on the assump- 
tion that industry as a whole has more to give to 
the workpeople than the amount at present received 
in wages. To meet the claim of the Trades Union 
Congress General Council for a fortnight’s holiday 





with pay, this extra remuneration might in some 
cases have to be available up to the extent of 
4 per cent. of the wages bill.”” All may go well as 
long as industry can meet that charge, but when 
harder times come we have little doubt that in 
order to prevent those inequalities of treatment 
which are so distasteful to the present age, the 
State will decide that the burden shall be distri- 
buted over the backs of the taxpayers. 


The emotion which moved the public to 
approve holidays with pay was a sense of injustice. 
It felt that it was not fair that certain people 
should not be paid whilst on holiday, whilst 
others were paid. A little reflection has shown that 
the argument is far from sound, and now the 
movement is being supported on the ground that it 
will improve the health and fitness of wage- 
earners and make them more profitable to industry ; 
in other words, that the employer will be recouped 
for his outlay by the greater efficiency of his work- 
people. That is a line of argument which has 
always irritated wage-earners. They resent being 
kept fit for their employers’ benefit. If they want 
to keep fit it should be for themselves and them- 
selves alone. What they gain in happiness and 
health should not be ear-marked as an asset to 
their employers. It is probable that they are more 
sensitive on this point than non-manual workers, 
who as a rule appreciate the improvement in their 
mental alertness which is secured by an annual 
holiday. But however that may be, we suggest 
that it would be wise not to lay much stress 
upon the increase of efficiency argument, but 
still to give workpeople holidays for the reason 
that other people get them and no other. 
And here it is well to be quite clear upon 
an important point. There is an _ essential 
difference between giving holidays and giving 
money for holidays. Speaking in general terms, 
it is safe to say that if a workman approached 
his manager and said he would like a week’s holi- 
day, he would be told that he could take the holiday 
if he liked, but that the job could not be kept open 
for him, and he must not be surprised if it had gone 
when he returned. In the northern parts of the 
kingdom that difficulty does not often arise, for 
there are traditional holidays of several days’ 
duration, during which all works close down. But 
in the southern parts there are no such breaks. 
If, then, there was a national agreement that al: 
workpeople in the Kingdom should be allowed to 
take one or two weeks’ holiday a year without loss 
of employment, a step would be made in the 
desired direction. But, it is said, what is the use 
of this concession if they have not the money to 
take advantage of it ? In this respect the workman 
is in no different position from that of the doctor, 
the lawyer, the commission agent, the free-lance 
journalist, and dozens of others, whose income is 
directly dependent on their personal efforts, and 
is often more uncertain and less than that 
of workmen. In all these cases earnings cease, 
either wholly or in part, during the vacation. The 
enjoyment of holidays therefore depends upon the 
ability of the worker to put by enough to pay for 
them. Where manual workers are concerned, “ it 
has,’’ to quote the report, “‘apparently been assumed 
on both sides that the wages paid during the working 
period would enable the employed person to make 
provision for holidays.” The italics are ours. 
To put this another way. The employer engages 
someone in his office staff and agrees that the 
annual salary is to include a fortnight’s vacation. 
In other words, he estimates ‘the salary for fifty 
weeks of work. In the case of the workpeople, he 
estimates the annual sum paid to the wage-earner 
on fifty-two weeks of work. The difference is only 
in the form of the contract. The employer does not 
pay the staff worker for fifty-two weeks, and say 
you may take two weeks off. He knowingly pays 
him for fifty weeks. The same arrangement occurs 
in the contract with the workpeople. The assump- 
tion is that the workers can, and a great number 
of them do, put aside enough to pay for a break of 
one or two weeks. Their wages are sufficient to 
permit that. In fact, as the report notes : 
‘Advances (in wages) have been made on the 
understanding that the wages include payment for 
holidays.” 

It should be recognised that to pay for a fort- 
night’s holiday for all manual and office workers 
covered bythe National Insurance Scheme aloneand 
in receipt of less than £250 per annum, will increase 
the cost of production in many industries, of which 
engineering is one, by an appreciable amount. If 
the whole working population be taken approxi- 

mately ten million persons in round numbers 
will have to be provided for, omitting the seven 





and three-quarter millions already enjoying paid- 
for holidays. On the lowest estimate, that must 
mean an expenditure of twenty million pounds 
a year, and probably of something nearer 
forty million. Let it be remembered that 
the purchaser has to find that money, and 
that the expenditure of it will, as the Com- 
mittee justly admits, diminish the power of 
this country to meet foreign competition in over- 
seas markets. It will tend also to augment foreign 
competition on the home market. Hence the total 
effect one way and another must inevitably be to 
lower the purchasing power of the pound sterling. 
We do not remind our readers of that fact with 
intention to oppose the recommendations of the 
Committee, but solely because it is so often for- 
gotten that every addition to the burden which 
industries have to bear is accompanied by a 
reaction. In this case it is true that the work- 
people will receive a week or a fortnights’ pay for 
a week or a fortnight’s leisure, but inevitably they 
will find that the cost of living during the fifty-two 
weeks has increased. One cannot have something 
for nothing in the industrial field or in any other 
field. That is a general principle which seems to be 
all too often overlooked. On the narrower issue 
of how the money for holidays should be paid, it 
appears to us after careful perusal of a report 
which commands admiration, that the simplest 
and perhaps best way is to regard it as a supple- 
ment to the wages, and to leave it to the work- 
people to employ it as suits them best. Com- 
pulsory holidays are, we believe, impracticable for 
various causes which are indicated in the report, 
but into which we have no space to enter. We 
conclude by advising all who have gravely con- 
sidered this matter already or who have lightly 
given their accession to it, to study the report. 
For fair discussion and impartiality, it could not 
be excelled. 


Compulsory Apprenticeship in France. 


A PROPOSED measure providing for compulsory 
apprenticeship that has been passed on to the 
present French Government by its predecessor is 
ukely to continue its normal course when the 
problem of industrial re-adaptation is finally taken 
in hand. Some means of turning out a larger and 
mereasing number of skilled workers must be found 
if industry is to survive the crisis arising out of 
social reforms. The method proposed is to render 
compulsory the existing system of training youths 
as mechanics, but how that compulsion is to be 
made effective is not yet clear, though the Bill 
provides for all youths of seventeen years of age 
or thereabouts being required to enter technical 
schools after undergoing a preliminary stage with a 
view to ascertaining their suitability for particular 
trades. There is no danger of union opposition 
to an unrestricted training of apprentices. Even 
the unions see that shorter hours are not possible 
without an ample supply of skilled hands to keep 
pace with industrial development and fill up gaps 
in the ranks of workers. Moreover, every new 
skilled hand aids in lessening unemployment among 
the unskilled; his work necessitates help from 
others. As compulsion is based upon a main- 
tenance of the existing apprenticeship system itis 
hardly conceivable that it will be adopted without 
serious modifications by a Government which 
seeks to give flexibility to the new social system 
by adapting it to the fundamental needs of pro- 
duction. 

The apprenticeship problem began with factory 
restrictions that reduced the hours of work for 
youths who could, in consequence, not be employed 
as apprentices without the almost constant super- 
vision of inspectors. Rather than allow inter- 
ference with the normal shop routine, and incur the 
risk of penalties, the great majority of employers 
dispensed with apprentices. Then employers were 
given the option of taking on a number of appren- 
tices in a fixed proportion to the total number of 
men employed or of paying a tax towards the cost 
of technical schools. They generally adopted the 
latter alternative. Excepting the bigger engineer- 
ing firms which have continued to adopt their own 
apprenticeship methods, they were not prepared to 
organise shops specially for the training of appren- 
tices. The considerable number of technical 
schools that exist in industrial centres, generally 
subsidised by the State from the apprenticeship 
tax fund, could turn out an ample supply of skilled 
workers if there were a sufficient number of youths 
attending them. But the attendance is poor because 
the earnings of specialised, but unskilled, labour are 
high. Hence, if these schools are to carry out their 
functions fully, something must be done to per- 
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suade or oblige youths capable of being turned into 
good mechanics to sacrifice immediate gain while 
learning their trade. That is the position. It is 
admittedly a curious one, and the method of com- 
pulsion envisaged by the proposed legislation would 
without doubt be acceptable if there were complete 
certainty that the schools are really capable of 
doing what is expected of them. That it can be 
done is claimed to be proved by the successful 
working of schools formed by groups in some 
branches of the engineering trades, but for the 
most part private schools are hampered by insuffi- 
cient financial support, and their equipment is 
often of practically no value for practical training. 
Apprentices receive theoretical instruction, and 
finally obtain certificates which convey to them 
themselves a sense of having attained the status of 
mechanics. Employers do not invariably look upon 
the training in such a favourable light and there 
is a feeling that before compulsion is decided upon 
some definite standard should be set for technical 
schools and their mechanical equipment, failing 
which it would be necessary to seek some more 
practical alternative. The best apprenticeship 
training is that obtained in engineering works, 
where youths, even though they may be separated 
from shops where normal work is carried on, are 
yet living in the same atmosphere as the journey- 
men, learning much from what they see, and acquir- 
ing a sense of social values in contact with workers, 
or, in other words, losing the idea that a little 
theoretical knowledge is sufficient to give them a 
superiority over men with experience at the 
bench. They are trained with a view to becoming 
mechanics, and not with the idea of stepping at once 
intothe higher grades. The employer knows the valu- 
of the young men so trained in his works. Unfor- 
tunately, he does not fully benefit from his enter- 
prise. For a year or more the State factories have 
been in need of mechanics, and, by the offer of 





better pay and privileges, have drawn from 
engineering works apprentices who have been 
trained at great expense to theiremployers. Hence, 
many engineering firms feel that they have made 
too great a sacrifice in endeavouring to provide 
their own mechanics. Yet the system is the best, 
and is the only satisfactory one for large employers 
of high-class skilled workers. In view, therefore, 
of the cost of technical schools, which cannot be 
expected to give equally good results, the question 
arises whether some of the money spent on these 
schools would not be put to a better purpose by 
subsidising employers for the training of appren- 
tices. 

In view of the complexity of the apprenticeship 
problem in France, the Bill seems to have been 
inspired by the much-discussed plan to extend the 
school leaving age by a short pre-apprenticeship 
period, during which youths will be given an 
opportunity to show their bent and abilities and be 
drafted into suitable trades. That the State may 
make a selection and reorganisation of technical 
schools seems likely from the system of State 
control provided for in the Bill, and as all young 
hands of an apprenticeship age employed in works 
and factories will come under the law, there is no 
obvious reason why they should not remain as 
State subsidised apprentices, if the interests of 
employers are satisfied and the interference of 
trades unions is checked. The course ultimately 
followed will be examined with interest by British 
employers, for the apprenticeship problem is 
becoming as acute here as in France. It is grow- 
ing rarer and rarer for men to rejoice in the skill 
of their hands, and an ever-increasing number of 
young men who in the past would have become able 
mechanics are educating themselves, not that they 
may be more capable and more intelligent work- 
men, but that they may escape from the bench 
altogether. 








Disorderly Molecules and Refrigerating 
Engineering.” 
By SIR FRANK SMITH, F-.RB:S. 
No. I. 


INTRODUCTION. 


IR WILLIAM BRAGG, the James Forrest 
\O Lecturer of last year, explained how the structure 
of every crystal contains the solution of an engineering 
problem. He pointed out that the atoms of which 
crystals are made are held together by forces which so 
operate that the atoms are grouped together in some 
regular geometrical pattern. In his inimitable 
manner, Sir William Bragg pointed out that this 
study of the way in which atoms arrange themselves 
is of great interest to the engineer, inasmuch as every 
substance used by him to build structures is more or 
less crystalline in character, and its properties depend 
on the orderly manner in which the atoms are held 
together. 

My lecture this evening touches on another branch 
of atomic behaviour. I hope to interest you in the 
disorderly movements of atoms and molecules. 
There is, I think, little doubt that, just as Nature 
in the inorganic world arranges the atoms in crystals 
to form substances having diverse properties, and 
in the organic world builds up groups of atoms to 
fulfil definite functions in plant and animal life, 
so the disorderly movements of atoms and molecules 
are designed primarily to facilitate changes of 
composition and structure and to be the main agent 
in the transmission of heat and power. 

In the same way as the engineer has measured 
toughness and hardness in iron and steel without 
associating these properties with the orderly grouping 
of atoms, so has the engineer, by the decomposition 
of coal, produced heat to raise steam and afterwards 
to produce power, without more than a passing 
thought of the disorderly movements of the molecules 
on which these changes depend. 

These disorderly motions, whether the substance 
be solid, liquid, or gaseous, represent definite amounts 
of mechanical energy, and it is on the hypothesis 
that this energy is identical with heat that thermo- 
dynamics and mechanics become united. With this 
conception of the nature of heat, it follows that the 
quantity of heat in a substance is a measure of the 
total kinetic energy of the molecules, and temperature 
is a measure of the intensity of their translatory 
movement. When the movement is zero the tem- 
perature is also zero on the absolute scale. In recent 
years one of the great advances in science has been 
the attainment of very low temperatures—that is, 
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the slowing down of molecular motion. Indeed, 
temperatures on the absolute scale of not more than 
a few thousandths of a degree have been reached, 
and the properties of materials at these temperatures 
are being studied. With this increase of knowledge 
and a better understanding of the motion of liquid 
molecules and the evaporation of liquids, there has 
been a corresponding advance in engineering tech- 
nique, and gradually, but surely, there has arisen the 
new industry of refrigerating engineering. This 
new industry is a direct consequence of our greater 
knowledge of the properties of molecules in motion, 
and I have therefore coupled refrigerating engineering 
with the main title of my address. 

Although still in the infancy of its development, 
refrigeration has already entered almost every phase 
of human activity. The Great War emphasised its 
value for preserving food; indeed, its use for pre- 
serving fruit, vegetables, and meat is extending year 
by year as we find out more about the biological 
nature of the things we eat. In civil engineering 
refrigeration is employed for tunnelling and mining 
work; the chemical engineer uses it to extract 
nitrogen from the air and hydrogen from coke-oven 
gas, and thereby obtains the elements needed for 
the synthesis of ammonia; the mechanical engineer 
uses for oxy-acetylene welding oxygen obtained 
from the air by refrigeration ; the electrical engineer 
employs argon and neon, similarly extracted, for 
illumination purposes, whilst the air conditioning 
of public buildings, state rooms in large steamships, | 
and railway trains in tropical climates relies much 
upon refrigeration for its efficiency. To the non- 
technical mind, refrigeration implies ice cream, 
and it is of interest to note that the United States 
of America produces over 180 million gallons of ice 
cream every year. 


Krvnetic THEORY oF MoLecuLAR Morion. 


I do not propose to deal with the historical aspect 
of the subject, nor shall I approach it from a mathe- 
matical standpoint. Instead, I shall endeavour to 
explain the phenomena associated with refrigeration 
by consideration only of the nature of molecules, 
their movements, and their interactions. Such 
conceptions may be mere approximations to the 
truth, but, having regard to the number of phenomena 
for which they can provide a satisfactory explanation, 
I think we may accept them as sufficiently trust- 





worthy for our purposes. 


Every engineer is acquainted with Boyle’s law 
and its modified forms, connecting the pressure and 
volume of a gas. It is, however, well to remember 
that none of these equations is based on a quantitative 
knowledge of the electro-magnetic properties of 
atoms; yet there is little doubt that it is 
because of these electomagnetic properties that 
atoms sometimes attract and sometimes repel one 
another. Indeed, the equations are based on data 
obtained from experiments on atoms in bulk, and 
not on isolated atoms. 

Let us consider for a moment the molecules of 
oxygen, nitrogen, carbon dioxide, argon, and other 
gases in this room. If they were reduced to the 
absolute zero of temperature, all the atoms and 
molecules would be perfectly still, and gravity would 
cause them to fall to the floor. At present, although, 
of course, gravity acts on them, the molecules of 
oxygen in this room move, on an average, at a 
speed of about 50,000 cm. per second. Their motion 
is disorderly. They move in all possible directions, 
colliding with one another, with the molecules of 
nitrogen, argon, &c., and with the walls of the room. 
If the temperature conditions outside the room remain 
the same as those within, this disorderly motion 
would never diminish in intensity, for molecular 
motion does not’ become degraded. The disorderly 
motion is, as I have already stated, heat itself, and 
although gravity is continually acting on the mole- 
cules, the only effect of gravity is for the velocity 
upwards to be slightly less than the velocity down- 
wards. Such disorderly motion is most manifest 
in gases, to a lesser extent in liquids, and to a still 
smaller degree in solids. 

Atoms and Molecules.—In the kinetic theory of 
gases it is usual to think of an atom of a gas as an 
infinitely small particle having no volume. An alter- 
native is to think of it as a sphere like a billiard ball, 
but of very small size. Such conceptions, although 
useful, are not sufficient for my purpose this evening. 
I must ask you to take a more modern view. The 
atom is not a sphere ; we believe that all atoms con- 
tain a nucleus which is charged with positive elec- 
tricity, and that around the nucleus there are electron 
shells. The space between the charged particles is 
great compared with the size of a particle, so that an 
atom is largely empty space. We may assume that 
the number of electrons associated with every atom 
is equal to the number of unit positive charges in the 
nucleus, so that, taken as a whole, the atom is 
neutral. It may be that the electrons move round the 
nucleus as the planets move round the sun, or the 
motion may be of a more complex nature. It is 
possible that each electron forms a sort of gaseous or 
jellified loop around the nucleus. While, for my 
purpose, the exact nature of the movements is not 
very material, it is important to emphasise that the 
atoms and molecules are largely empty spaces. 
When collision takes place it should be possible for 
one atom to pass through another, and even if it does 
not do so the stresses set up are of quite a different 
character from those resulting when two billiard 
balls collide. 

The distribution and behaviour of the electrons are 
matters of great importance, but I cannot deal with 
them in this lecture. However, it is of interest to 
note that on them depend the optical, chemical, elec- 
trical, and magnetic properties of the atom; the 
properties of the individual atoms are largely repro- 
duced in atoms in bulk, and it is material in bulk 
which the engineer uses in his structures. While, 
however, something is known of the distribution of the 
electrons, precise knowledge has not been obtained. 
We do know, however, that the atoms have internal 
degrees of freedom, and it is to these that we must 
turn for explanations of many physical phenomena. 

The space in which the nucleus and electrons per- 
form their motions may be taken as equal to that of 
a sphere about 1x 10-* inch in diameter. It will, 
however, be apparent that such atomic structures 
searcely allow their size to be exactly defined. As 
we shall see later, when two atoms are side by side in 
equilibrium and in apparent contact, as in a liquid, 
all that is implied is that certain attractive and 
repulsive forces balance. We know that by applying 
pressure the atoms can be forced nearer together. 

In solids the vibratory motion which constitutes 
heat is due to the vibration of the atoms only, and not 
that of complete molecules. The atoms in many 
simple substances, such as sodium chloride and 
potassium chloride, have been shown to be so placed 
that they are linked to neighbouring atoms in pre- 
cisely the same way, the structure rendering it diffi- 
cult, if not impossible, to imagine a rigid molecular 
combination. Indeed, the atoms appear to be inde- 
pendent units. The atoms in a solid can only travel 
about their mean positions, and the distances travelled 
are minute in extent unless there is some form of 
disruption. Disruption occurs if the temperature 
increases beyond a certain point, for with increase of 
temperature the average vibratory energy of the 
atoms increases, and ultimately many atoms break 
away from their equilibrium positions and do not 
return. Instead they occupy new positions of equili- 
brium and vibrate about new centres, but, even so, 
only temporarily. This change in relative positions 
results in the body becoming plastic. When there is 
constant rearrangement of positions and the energy of 
vibration is great, the substance becomes liquid. 
The forces between the atoms now result in their 
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combination to form molecules, and in liquids it is 
not the atoms but the individual molecules which 
vibrate. They thread their way through their neigh- 
bours, and at the surface, if the temperature is suffi- 
ciently great, the more energetic molecules break 
away from their neighbours and evaporation results. 
In the new gaseous state, the atoms still remain in 
combination to form molecules, and it is the vibration 
of the molecules which constitutes heat. 

Distribution of Energy.—In the case of any molecule 
consisting of more than one atom, it is conceivable 
that when energy is given to it, whether in the form 
of heat or otherwise, the energy absorbed may be 
accounted for by (1) an increase in the kinetic energy 
of molecular motion in straight lines, (2) a displace- 
ment of the atoms within the molecule, (3) an increased 
rotational energy of the molecule, or (4) the setting up 
of electromagnetic stresses within it or the con- 
stituent atoms. However, my purpose this evening 
is not the study of all these complex motions but the 
association of the straight-line motion with problems 
of refrigeration. Except for this passing reference 
to rotational and stress energy contained within the 
molecule itself, I shall therefore limit my remarks on 
energy transformations to the translatory motion of 
the molecules and to changes of kinetic energy into 
potential energy. In the casé of monatomic gases 
like argon, the bulk of the molecular energy is in the 
kinetic form. 

Translatory Motion.—I have spoken of the molecules 
of gas in this room and have referred to the fact that 
the average intensity of their translatory motion is 
a measure of the temperature. The air of this room 
consists of molecules of many gases, including oxygen, 
nitrogen, argon, carbon dioxide, and:water vapour. 

The average diameter of a molecule of this mixture 
is about 3-7 x 10-8 em.; the average speed of move- 
ment is about 50,000 cm.:per second, and the average 
distance apart is such that 1 cubic centimetre con- 
tains about 2-7x 10'® molecules:..The mass of an 
oxygen molecule is about 5x 10-** gram. 

The kinetic energy of a molecule in motion is pro- 
portional to its mass and to the square of its velocity, 
but notwithstanding ‘the variation in mass of the 
molecules which constitute air, the average kinetic 
energies of the different kinds of molecules are equal. 
in practice the lighter molecule moves faster than the 
heavier one, : 

It is customary to think that the molecules of a gas 
at normal atmospheric pressure and temperature are 
much further apart than the molecules-of a 
liquid. This, however, is not so. Under ordinary 
conditions of temperature the density of a sub- 
stance in the solid or liquid condition is about 
1000 times as great as the same substance in the 
gaseous condition, and the average distance apart of 
the molecules in a gas may therefore be takén as 
being roughly ten times as great as in the-solid or 
liquid. The molecules of air in this room are roughly 
10 diameters. apart; that is, approximately 
4x 10-7 cm. apart. They move in straight lines with 
an average velocity of the order of 50,000 cm. per 
second, and since neighbouring molecules are about 
10 diameters away, it is not surprising that a molecule 
collides with a neighbour for about every 150 dia- 
meters of travel. The average distance travelled 
between two consecutive collisions is about 
6 x 10-* cm., and every molecule collides with another 
or with the walls of the room about 8000 million times 
a second. When two molecules collide the collision 
changes, in general, the “direction of movement of 
both, and they also assume new velocities. It is such 
disorderly movements of comparatively empty spaces 
that are of such great importance to the engineer, and 
without them modern refrigerating engineering could 
not exist. 

At any particular moment it is most unlikely for 
all the molecules in this room to possess the same 
kinetic energy. Collisions alone would prevent such 
a thing. Yet normally the air of this room would be 
regarded as being in a steady state. However, this 
only means that no change can be detected by our 
senses with or without the aid of ordinary instruments. 
But the velocities of the individual molecules do in 
fact vary, and the term “ steady state” only implies 
that the general limits of variation do not change, not 
that the energy of any particular molecule does not 
vary. Maxwell’s law of the distribution of velocities 
tells us how many molecules of a gas at any particular 
instant possess a certain velocity or are within certain 
limits. Thus, for oxygen at 0 deg. Cent.:— 

No. of molecules, 

Velocity. per cent. 
Below 10 cm. per second cos Sabato * bes “4 
Between 10,000 em. and 20,000 cm. per second 
Between 20,000 cm. and 30,000 cm. persecond 1 
Between 30,000 cm. and 40,000 cm. persecond 21- 
Between 40,000 cm. and 50,000 cm. persecond 2 
Between 50,000 cm. and 60,000 cm. persecond 1 
Between 60,000 cm. and 70,000 cm. per second 
Above 70,000 em. per second Me eS 

Collisions Between Atoms and Molecules.—Let us 
consider a single atom, with its one or more shells of 
electrons, being suddenly struck by another one 
travelling at an enormous speed. Normally, two 
similar atoms would lie peacefully side by side, 
neither intruding in to the domain of the other, for 
although in bulk each atom is electrically neutral, 
its parts are definitely electrically charged, and there 
is opposition to the entry of other charged particles. 
When, however, one atom is hurled at another at an 
enormous velocity, the resistance to intrusion may be 





overcome and the atoms may pass through each 
other. In this passage some loss of electrons may arise, 
either temporarily or permanently. However, the 
atoms of oxygen and nitrogen in this room, although 
they are travelling at about 50,000 cm. per second, 
are not moving, in my sense of the word, at an 
enormous speed; the velocity is, indeed, compara- 
tively sluggish compared with that necessary for 
interpenetration of parts. In practice, at present, 
the engineer is not concerned with changes involving 
the loss of electrons. 

When two atoms or molecules collide or approach 
very near to one another, a different kind of dis- 
turbance is set up. It may be that the electronic 
paths are disturbed, thus producing an electro- 
magnetic stress. Certainly some stressed condition 
results, and the stress is probably electro-magnetic 
in character. If we imagine that two atoms collide 
and that, for a very small fraction of time, both are 
stationary, then the kinetic energies will have dis- 
appeared and the electro-magnetic stresses will 
simultaneously have reached their maximum values ; 
afterwards the stressed systems cause repulsion to 
take place, and the atoms move away from one 
another. If, therefore, either by violent impact or 
some other means, two atoms get very close together, 
stresses will be set up and there will be some con- 
version of kinetic energy into potential energy. If 
two atoms of different substances collide, the stresses 
may be so great that some form of union results. In 
other words, there is chemical combination. It is 
not surprising, therefore, that chemical reactions are 
promoted by increasing the temperature and that at 
very low temperatures many substances are inert. 

Attractions Between Molecules.—Atoms and mole- 
cules also attract one another, as otherwise they 
would never condense to form liquids and solids. This 
attraction is possibly of the nature of electro-magnetic 
induction, but again precise knowledge is not avail- 
able. The average kinetic energy of the liquid mole- 
cules of boiling water is about the same as the kinetic 
energy of the molecules of water vapour, or steam, 
above the surface. The water molecules and the 
molecules of steam are, we know, at about the same 
temperature. In water at ordinary temperatures the 
vibrating molecules thread their way through the 
liquid and some with more than average energy leave 
at the surface. Thus evaporation takes place. To 
tear the molecules apart requires work to be done, 
and this is supplied in the form of heat. If no heat is 
added the average kinetic energy of the liquid is 
lowered. The latent heat of evaporation is thus a 
measure of the energy required to tear the molecules 


apart. 
THE JoUuLE-THOMSON EFFECT. 


If a gas is at high pressure and is allowed to expand 
the molecules will separate and work must be done. 
The energy is taken from the kinetic energy of the 
molecules and the gas is therefore lowered in tem- 
perature. The heat or energy thus absorbed from 
the gas is converted into potential energy represented 
by a change in the electro-magnetic stress in the 
molecules. This cooling action on expansion, known 
as the Joule-Thomson effect, is used to-day in many 
commercial processes for cooling gases, and in some 
cases for liquefying them. We shall see later that 
exceedingly low temperatures are in practice attained 
in this way. 

Such a presentation of the case is not, however, 
complete. The molecules are not only in constant 
motion, but are in continual collision with one 
another, and these collisions result in electro-magnetic 
stresses being set up. Thus the energy of a number of 
molecules is divided into two parts: one is kinetic 
energy, the average intensity of which is a measure 
of the temperature, and the other is the potential 
energy represented by the electro-magnetic stresses 
set up by collisions. If we imagine, at a particular 
instant of time, all the molecules of a gas to be in 
collision and stationary, the electro-magnetic stresses 
would be at their maximum, and the kinetic energy 
would be zero. The whole gas would, for a small 
instant of time, be at the absolute zero of temperature. 
The next instant repulsion between the molecules 
would take place and the kinetic energy would rise 
to maximum value and corresponding maximum 
temperature. In practice, of course, such exceptional 
conditions do not arise in a mass of gas; instead, 
there is an average condition. It is, however, because 
of this continual transformation of part of the kinetic 
energy of the molecules into potential energy, and 
vice versd, that a gas on expansion tends to be heated. 
Thus, when the volume of a gas is doubled the number 
of collisions per second is halved, and whatever the 
average potential energy was before, the amount will 
now be one-half; on the other hand, the average 
intensity of the kinetic energy will be greater and the 
temperature is correspondingly increased. If, before 
expansion, the temperature were increased, the 
potential energy per impact would also increase and 
the fall in potential energy on expansion would be 
greater than before. In other words, the effect is 
more marked with increase of temperature. 

In every gas there are therefore two effects on 
expansion, one tending to cool the gas and the other 
tending to heat it. The cooling effect depends on the 
degree of separation of the molecules. The heating 
effect depends on collisions and increases with increase 
of temperature. In consequence in all gases at suffi- 





ciently high temperatures the net effect of expansion 
is a rise in temperature. At a temperature known as 
the inversion temperature there is no change, and 
below it there is a fall in temperature on expansion. 

Joule-Thomson Refrigerators.—The Joule-Thomson 
effect is by no means small. Thus at 0 deg. Cent. air is 
cooled 0-29 deg. Cent. for a fall in pressure of 1 atmos- 
phere. For a fall in pressure of 200 atmospheres the 
cooling effect is about 40 deg. Cent. Roughly speak- 
ing, if the molecules are about 2 diameters apart and 
they are separated so as to be 10 diameters apart, 
they lose about 15 per cent. of their kinetic energy. 
It would appear, therefore, that to liquefy air, which 
has a boiling point of about —194 deg. Cent., or 
79 deg. K., a fall in pressure of about 1000 atmospheres 
would be required. However, in practice, expansion 
to atmospheric pressure is rare, for whilst the cooling 
produced depends on the fall in pressure, the work 
done in compressing a gas is proportional approxi- 
mately to the logarithm of the ratio of the air 
pressures. Again, liquefaction of air at ordinary 
temperatures is impossible, for the air must be below 
the so-called critical point, which for air is 132 deg. K. 
Hence some preliminary cooling is necessary. 

Very high pressures and very low initial tempera- 
tures are, however, unnecessary. About the same 
time as the Joule-Thomson effect was discovered a 
device known as a cold regenerator or heat exchanger 
was invented. In general, this consists of a series of 
closely coiled tubes, through one of which the com- 
pressed gas proceeds on its way to the expansion 
nozzle, and through another in close thermal contact 
with the first the relatively cold expanded gas returns. 
The oncoming gas is thus progressively cooled. This 
progressive cooling continues until part of the gas 
liquefies. At the same time, stable gradients of 
temperature are established in.the two tubes. 

The first commercial machines to be constructed on 
these principles were by Linde and by Hampson. 
With such machines liquid air can be produced within 
a few minutes from starting up. 


THE CLAUDE EXPANSION METHOD OF LIQUEFACTION. 


A compressed gas is necessarily cooled when, by 
expansion in an engine, it does external work. The 
bombardment of the rapidly moving molecules of gas 
on the piston constitutes the pressure, and as the 
piston moves forward and does work some of the 
kinetic energy of the molecules is transformed into 
external work. The temperature of the expanding 
gas is thus lowered. 

This principle was applied by Claude. ‘The gas to 
be liquefied is compressed and cooled by water or air. 
Part of it then passes into an engine, does work by 
expansion, and is thereby cooled. It then passes into 
a condenser, in which it serves to cool and liquefy 
another part of the gas from the compressor ; a heat 
exchanger is employed. As with the Joule-Thomson 
apparatus, it is essential for the temperature of the 
condenser to be lower than the critical temperature 
of the substance if the gas is to be liquefied. To 
liquefy air necessitates the compressed gas in the 
engine being at a very low temperature. In practice 
it is about —120 deg. Cent. In consequence, lubrica- 
tion troubles were at first experienced. They were 
overcome by Claude by using petrol ether mixed 
with cylinder oil as a lubricant until liquid air was 
formed, when the liquid air itself served as a lubricant. 

In the liquefier designed by Kapitza, who adapted 
the Claude method for the liquefaction of helium, a 
small gap was left between the piston and cylinder, 
so that the two are never in contact and no lubricant 
is therefore required. Loss of gas through the gap is 
minimised by working the piston at a rapid rate. 
The cooling by Kapitza’s expansion engine can be 
carried below 10 deg. K. 

(To be continued.) 








New Bripcss over THE Der.—Schemes for the con- 
struction of two new bridges over the river Dee at Aber- 
deen and Aboyne have been approved by the Minister of 
Transport, who has made grants towards the cost of the 
work to the Aberdeen Town Council and Aberdeen County 
Council. One of the bridges, estimated to cost over 
£30,000, is on the Birsemore—Aboyne road, and will take 
the place of the century-old suspension bridge at Aboyne. 
It will be in the form of a reinforced concrete arch, with 
a span of 170ft. On the south side, supporting the 
approach there will be five smaller arches, and at the 
north side there will be a single small flood arch. The 
width between parapets will be 32ft., allowing room for a 
20ft. carriageway and two footpaths. Included in the 
scheme is the construction of nearly 300ft. of new road on 
embankment as part of the approach to the bridge from 
the South Deeside-road. The scheme is expected to be 
completed by the spring of 1940. The other bridge is 
part of the new approach to the City of Aberdeen from the 
south and will enable traffic to avoid the narrow and weak 
Bridge of Dee, which is scheduled as an ancient monu- 
ment. It will be a ferro-concrete structure, crossing the 
river in three spans of 100ft., 120ft., and 100ft. respec- 
tively. The scheme also includes the widening of Allen- 
vale-road from its junction with Whinhill-road to River- 
side-drive. On both road and bridge there will be dual 
20ft. carriageways and two 15ft. footpaths. The cost of 
the scheme is estimated at over £150,000, and it will 
probably be completed in about three years. A further 
section of the new route, between the bridge and the 
Stonehaven-road, will be put in hand next year, and on 
the completion of this work the route will be opened to 
through traffic. 
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A New Cable Works. 


eeeccesscetene ereepasinneenn 


RGED by the chairman of the “ Special Areas 
Reconstruction Association,” and in response 
to the Government’s appeal, it was decided by a 
group of industrialists to form a new company to 
manufacture electric cables in one of the areas 
most urgently needing a new enterprise—South 
Wales. 
The board of this newly created company acted 
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speedily and made rapid preliminary arrangements 
to enable the Minister of Labour, in his first statement 
in the House of Commons on “‘ New Industries for 
the Distressed Areas”? to announce that a company 
was going to establish a factory in Aberdare which, 
in past years, was one of the best-known and most 





Neath and Rhondda, all within easy distance, and 
although officially designated a “ distressed area,” 
it lies in delightful surroundings. 

It was decided to erect a factory to manufacture 
all classes of paper-insulated cables up to a working 
voltage of 11,000 volts, and to specialise in the 
production of this class of cables only. The building, 
in steel, concrete, and glass, is 450ft. long by 150ft. 





GENERAL VIEW OF THE ABERDARE CABLE WORKS 


wide, and stands on a site covering 30 acres. The 
main structure has been erected in such a way as to 
leave space for future extensions, and the building, 
plant, &c., have been designed to comply with the 
new Home Office (1937) regulations. 

Concrete roads run round the site and the factory 





LEAD COVERING PRESS 


prosperous mining towns in South Wales, but which 
is now hard hit by unemployment. 

Aberdare has been found to be an admirable 
choice for the enterprise. It is the hub of four of the 
greatest industrial valleys of South Wales—the 
Aberdare Valley itself, Merthyr Valley, the Vale of 








STEEL 


has its own railway siding. All materials before 
entering or leaving the works are carefully weighed 
on a 60-ton weighbridge. An oil locomotive belonging 
to the company is used for shunting. The factory 
is equipped with the most modern type of plant, 
laid out in such a way that the process of production 





flows continuously through the length of the building 
and back, starting at the unloading deck at the far 
end, moving up one side and down the other, to 
finish at the opposite flank of the deck from which it 
began. The main shops are served by 10-ton overhead 
travelling cranes. 

The factory is self-contained. Wire is drawn from 
fin. diameter electrolytic copper rod on the 
most modern machines, and carefully checked for 
tensile strength, elongation, conductivity, and gauge. 
After drawing, the copper is annealed by the most 
modern type of dry-annealing plant. For this 
annealing process the company produces its own gas, 
and the annealing is done in a thermostatically 
controlled electric furnace. 





All types of stranding machines are installed, 
capable of stranding anything from seven wires to 
127 wires, and every machine is equipped with the 
latest pre-twisting device. 

For applying the paper insulation the machines 
are fitted with variable-speed, special tangential 








TAPE ARMOURING MACHINE 


heads by which it is possible to get accurate tight 
lapping and registration of the papers as near per- 
fection as is possible. 
high-speed paper lapping machines are employed. 
Wood pulp or manilla paper is used as may be required 
by the customer. The laying-up machines are fitted 


For small-size cables vertical 
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with special micrometer adjustment to each flyer 
to ensure that pre-twisted cores are correctly set 
in position before and during the laying-up process. 
Drying and impregnating ovens are provided for 
pre-drying. 

The impregnating plant is claimed to be the most 
modern in the country. The oil is delivered to the 
factory by road in 12-ton heated tankers direct 
from the oil refinery. Immediately it arrives it is 
pumped into the dehydrating plant in which it is 
dehydrated and filtered. The jacketed impregnating 
pans are heated by superheated hot water and the 
vacuum is as perfect as it is possible, and to ensure 
that it is obtained all vacuum valves are oil sealed. 

As the impregnating plant operates on the closed 
system the compound is never in contact with air. 
Thus no oxidation of the compound can take place 
and the impregnation of the cable is as perfect as 
possible. Impregnation can be carried out at atmo- 
spheric pressure or at 80 lb. per square inch, a treat- 
ment that is rarely given to cables of the class the 
company is manufacturing. 

Lead presses are installed for lead covering of 
cables up to a diameter of 4in., the presses having 
electrically heated and thermostatically controlled 
die boxes. Each lead melting pot is actually a 
double pot. The lead is first put into a pot standing 
slightly higher than its twin pot to which it is joined 
by sealed channel. Thus dross or the oxide constantly 
rises to the top of the first pot, and pure lead drawn 
from the bottom of the first pot is fed into the second 
pot or “ feeder,” which, being sealed, is not affected 
by any contamination. The result is that the lead 
press container itself is only fed (from the second pot) 
with pure lead, absolutely free from impurities of 
any kind. These special twin pots have been 
installed for the sole benefit of the customer, who is 
thus assured of the most efficient product possible. 

Armouring is done on steel tape armouring 
machines. Wire armouring machines are also 
provided arranged so that both jute servings and 
hessian servings can be applied. The waterproof 
compounds used in these armouring machines are 
the best obtainable, containing no tar or any other 
substance which is likely to attack the lead sheath. 

An interesting feature of the cable-making plant 
is that practically all parts on each of the machines, 
such as gear wheels, &c., are interchangeable, and 
that all the bobbins on the stranding and armouring 
machines are of one size and common to all the 
machines. This is said to be unique in the eable 
industry and permits of a quick change over of 
operations. 

All the company’s cables are tested many times 
during manufacture to ensure that no faulty material 
goes through. Provision is also made for testing 
raw material chemically, physically, and electrically, 
and all raw materials are purehased to rigid speci- 
fications. 

The works are airy, adequately ventilated, illu- 
minated, and there is plenty of room round the 
machines, which are well guarded. Mercury vapour 
lamps are used for illuminating the factory, and the 
efficiency of the illumination may be judged by the 
remarkable clarity of the general view which is from 
a photograph taken at midnight. 

Electricity is taken from the South Wales Power 
Company at 11,000 volts, three-phase, 50 cycles, 
through two kVA transformers. All the motors were 
manufactured by Laurence Scott and Electromotors, 
Ltd., and the starters by George Ellison, Ltd. 

When laying out the works it was decided to adopt 
the modern method of heating for process work 
and for warming the building. 

The heating installation is the ‘‘H.K.” super- 
heated water heating system, introduced by the 





IMPREGNATING 
Hobdell Engineering Company, Ltd. It differs 
from other hot-water-under-pressure systems in 


that its circulating pumps are on the return side of 
the system instead of the flow side, thus making the 
boiler pressure the maximum with which any parts 
of the system has to deal, and avoiding any danger 
of the boilers being pumped dry in the event of a 
pipe fracture. As a further safeguard the flow and 
return pipes are fitted with automatic isolating valves 
designed to close by virtue of any abnormal flow. 
The whole of the piping, except round the circulating 
pumps and wherever ease of removal is of importance, 
is welded, so that joint leakages are avoided. 

The pump which circulates the water through the 
system is at the same time used for circulating the 
water through a La Mont boiler. The water is 
circulated at 120lb. per square inch with a flow 
temperature of 350 deg. Fah., and a return tempera- 
ture of 300 deg. An Ivor gun-type mechanical soot 
blower is provided in each of the furnace side walls 
so as to clean the heating surface at regular intervals 
and so maintain the high efficiency of the boiler. 
These blowers retain the main characteristics of the 
Ivor blowers, but are of a smaller type than those 
fitted to large water-tube boilers. The boiler 
is fired by a Robot stoker supplied by the Riley 
Stoker Company, and is utilising Powell Duffryn 
coal having a calorific value of 14,520 B.Th.U.’s 
per pound. 

Another special feature of the plant is the installa- 
tion of mechanical coal-handling plant. A separate 
coal store is provided from which the coal is taken 
into the boiler-house by means of a U link conveyor. 
A small storage bunker is provided above the stoker 
into which the U link conveyor discharges the coal, 
the coal being fed by gravity into the stoker hopper. 
Special control equipment is a feature of the coal- 
handling plant, ard a Radio-visor equipment is 
provided in the coal bunker so that the coal conveyor 
is started up immediately the coal level falls below 
a predetermined point, and again is automatically 
stopped when the bunker is filled. 

Special safety devices have been adopted to by-pass 
any water from the flow pipe wid the circulating 
pump, back to the boiler in the event of all the factory 
plant being shut off. At present only one boiler is 
employed, but the pumps are designed so that a 
second boiler can be installed and run in parallel 
if required at a later date. A by-pass enables return 
water to be injected into the flow to control the tem- 
perature of the latter \within a margin of about 30 deg. 
Fah. below the initial saturated steam temperature, 
as an alternative to lowering the boiler pressure. 

All the valves are of a special full-bore Y type, 
with inseparably cast-in seats and valve facings. 
The bearings and glands of the pumps are water 
cooled. Ample provision has been made im the lay-out 
of the pipe lines for expansion stresses, and, in 
addition, bellows joints with inserted sleeves have 
been introduced in the main piping. 

The process and building heating are carried 
out in one circuit and supply the requirements of 
the drying plant, pickling vats, compound pots, 
drying oven, unit heaters, and radiators. The 
impregnation plant, which was supplied by the 
General Engineering Company (Radcliffe), Ltd., 
consists of jacketed vessels, and the control of tem- 
perature is carried out by means of adjusting the 
various valves fitted to the vessels. The compound 
pots are coil heated and the temperature is similarly 
regulated as on the impregnation plant. Ten large 
unit heaters take charge of the building heating, and, 
of course, can be employed without heat in the 
summer for air circulation. The offices also are 
heated by superheated water at boiler pressure. A 
separate vertical calorifier, with a maximum thermo- 





statically controlled output of 250,000 B.Th.U.’s 
per hour is provided for the office hand basins. 

The main contractors were: Buildings, 
Walker and Slater, Ltd., Derby ; electrical installa- 
tion, B. French, Ltd., Kidderminster ; boiler-house, 
International Combustion, Ltd., and Ivor Power 
Specialty Company, Ltd., King’s Langley ; impreg- 
nating plant and heating system, General Engineering 
Company, Ltd., Radcliffe, Lancs. 

The chairman of the company is Mr. George C. 
Usher, managing director of International Com- 
bustion, Ltd. 


Gee, 








OBITUARY. 





H. A. RATCLIFF. 


WE regret to record the sudden death of Mr. H. A. 
Ratcliff, formerly deputy chief engineer of the Man- 
chester Corporation electricity department, and since 
1927 chief electrical engineer to the London Power 
Company. Mr. Ratcliff, who was sixty years of age, 
had a long period of service with the Manchester 
Corporation being first appointed as a meter tester 
in 1897. Under his direction the Polygon depot. 
Ardwick, grew into one of the most extensive. and 
up-to-date electro-technical centres in the elec- 
tricity supply industry. He also carried out pioneer 
work with the electric lighting of the city. He was 
appointed chief electro-technical engineer in 1919, 
and deputy chief engineer in 1925. In 1927 he left 
Manchester and became chief electrical engineer to 
the London Power Company under his old chief, Sir 
Leonard Pearce, the former chief engineer and 
manager of the Manchester Corporation electricity 
department. 

He received his technical education at Nottingham 
University. He was a member of the Institution of 
Civil Engineers, a member of the Institution of Elec- 
trical Engineers, and a member of the American 
Institute of Electrical Engineers. He served on the 
Council of the Institution of Electrical Engineers, and 
particularly on the Papers Committee and the Member- 
ship Committee, of which he was Chairman for some 
years. 








An Air and Gas Filtering Plant. 





WE recently inspected one of a number of Traughber 
froth flotation air and gas cleaning plants which have 
been installed in this country by the International Cor- 
poration, Ltd., 19, Ebury-street, London, 8.W.1. These 
filters are not only used for the cleaning of air and gases, 
but also for the recovery of metal and chemical dusts 
and the elimination of fumes. 

A typical plant is shown in the accompanying drawing. 
The lower compartment, into which the air or gas to be 
cleaned first passes, forms a reservoir for the washing 
liquid and a sump for the collected sludge. This washing 
liquid has on it a thin coating of oil which has a very 
low surface tension, and its level is maintained constant 
by an overflow. The oil film is maintained by a drip 
fe One or more troughs in the chamber are filled with 
oil-covered washing liquid, and over these troughs and 
just touching the surface of the liquid are mounted plain 
cylinders carried on ball bearings. 

These cylinders are rotated, and as they spin pick 
up a film of the washing liquid, which drags with it a 
thin film of the low surface tension oil, and throws it 
out in a uniform dense mist into the chamber. 

The density of the mist, the size of droplets which form 
the mist, and the distance to which the mist is thrown, 
are governed by the speed of rotation, the depth of 
immersion, and the diameter of the spray rotor. Virtually, 
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every droplet in the mist is covered with a molecular 
film of the oil. Because this oil has a lower surface 
tension, relative to the solid particles, than the air which 
is adsorbed upon the surface of the particle and forms 
an envelope around it, the oil displaces the film of air. 
It thereby increases the mass of the particle and also 
changes its electrostatic charge. As a consequence, the 
particles have a tendency to coagulate and becoming 
thoroughly wetted are washed down into the sump in the 
chamber. 

On entering” the receiving chamber the hot gases 
expand and are instantly cooled and saturated with 
moisture. The resultant reduction in volume and speed 
releases a portion of the heavier particles of dust. In 
effect, the gases are brought into contact with an enormous 
surface of oil. The oil retards evaporation and at the 
same time is a considerably more powerful solvent for 
soluble gases than water would be. In consequence, the 
Traughber filter has proved to be a very effective eliminator 
for SO,. It is claimed that no other dust collector can 
at the same time serve as an SO, absorber. As the gases 
travel upwards through the mist the film of air surrounding 
the dust particles on being displaced by the oil allows 
the particles to drop down into the washing liquid. 

Between the receiving chamber and the upper exhaust- 
ing chamber is what is known as the “ bubble ”’ floor, 
which removes any of the finer particles of dust suspended 
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AIR AND GAS FILTERING PLANT 


in the gases. This floor comprises a series of troughs 
containing washing liquid covered with a film of oil. 
Over these troughs are set inverted channel-shaped 
deflectors, the sides of which are serrated and pass below 
the surface of the liquid in the troughs. As the gases 
from the receiving chamber pass upwards they are caught 
by the deflectors and flow through the serrations in finely 
divided streams, which bubble up through the washing 
liquid into the exhaust chamber above. The bubbling 
of the gases as they pass through the liquid creates an 
oil froth on the surface which effectively removes the 
finest remaining particles of dust. An adjustable overflow 
maintains the froth at a constant level and carries off 
the dust-laden surplus to the reservoir below. A layer 
of impinger plates over the bubble floor prevents the 
froth being carried up into the expansion chamber from 
which the cleaned gases are discharged through eliminators 
which retain any remaining moisture. The sludge which 
collects at the bottom of the reservoir may be discharged 
periodically or continually by a conveyor equipment. 

The installation described above is for dealing with 
hot gases or air carrying a heavy burden of dust. When 
air or gas at normal temperature with a relatively light 
load of dust or impurities has to be cleaned the froth- 
fuming floor alone is sufficient. Naturally, the water 
consumption of an installation depends to some extent 
upon the temperature of the gases to be cleaned. We are 
informed that a rotor spray unit operating on air at 
100 deg. Fah. requires between } and } gallon of water 
per 1000 cubic feet per minute of dust-laden air. When 
operating on gases at about 1500 deg. Fah. an installation 
will require between 2} and 2} gallons of water per 
1000 cubic feet per minute. 








A Large Boring and Turning 
Mill. 


WE illustrate herewith a large vertical boring and turn- 
ing mill recently completed by George Richards and Co., 
Ltd., of Broadheath, Manchester. The machine will swing 
work up to 22ft. diameter, and has a table 20ft. in dia- 
meter. A total height of 12ft. can be admitted under the 
tool holders, and 12ft. 5in. under the cross slide. The 
tool bars have a down feed of 6ft., and are balanced by 
weights sliding on the outside of the top portion of the 
ram covers. The heads can be swivelled for taper work 
up to 30 deg. on either side of the vertical, and any inter- 
mediate angle can be obtained by means of a circular index 
on the saddle and a pointer which swivels with the head 
itself. The swivelling is accomplished by means of a worm 
and wheel, and a spur pinion engaging with teeth on the 
saddle. Twelve rates of feed, ranging from 0-0098in. 
to 0-434in. are provided to the heads, and can be applied 





either vertically, horizontally, or angularly. Hand feed 
motion is also available, and is operated from the front 
of the saddle, dial indicators being provided enabling 
adjustments to 0-00lin. to be made. Rapid hand adjust- 
ment is also provided to the tool bar vertically by means 








of these fins are open to the steam in the cylinder and 
the liquid in the tank. As the steam passes out between 
the fins it is cooled and partially condensed by the 
surrounding water, and emerges in the form of very 
wet steam or hot water. 


We are informed that during 





22-FOOT BORING AND TURNING MILL 


of a hand wheel on the front of the ram cover. The main 
speed gear-box gives six mechanical changes of speed, 
ranging from 0-33 to 10 r.p.m., but further speed changes 
are available through the 3 to 1 variable speed 70 H.P. 
motor, which is mounted on top of the gear-box and 
transmits through laminated gears. Rapid power traverse 
to the heads in all directions, and to the cross slide vertically 
is provided through a separate 174 H.P. reversing motor 
mounted on top of the cross girth. Both motors are fitted 
with push-button control. 

Automatic lubrication is applied to the main speed gear- 
box by means of a mechanical oil pump driven from a 
constant speed shaft in the gear-box and to the main 
spindle and the white metal bearings of the table by addi- 
tional oil pumps driven by a small motor at the back of 
the machine. Operating platforms are arranged on each 
saddle, and the top of the cross girth itself forms a plat- 
form for the inspection of the higher parts of the machine, 
a ladder being fitted for this purpose at the left-hand side 
of the machine. The complete machine without elec- 
trical equipment weighs about 190 tons. With it there is 
being supplied a grinding attachment consisting of a slide 
mounted on the end of the ram. On this slide the grinding 
attachment has a small adjustment. The attachment 
consists of a 3 H.P. motor with a 12in. diameter grinding 
wheel mounted on the spindle, and is used for grinding 
both flat and taper tracks. 








A New Water Heater. 
In the accompanying illustration is shown a new 
condensing heater of the immersion type known as the 

















CONDENSING WATER HEATER 


Highfield and made by Meldrums, Ltd., of Timperley, 
Manchester. The method of heating water in a tank 
by means of live or exhaust steam issuing from an open 
pipe is usually very noisy and often causes severe vibration. 
This new heater has been designed to eliminate these 
undesirable features, and at the same time give a good 
circulation without disturbing the surface of the liquid. 

The feed pipe is coupled to a cylinder on which are 
mounted a number of hollow fins. . The internal passages 





operation excellent circulation is produced which gives 
an even temperature rise in all parts of the tank. 








SIXTY YEARS AGO. 

THE great “plot to burn London,” disclosed -in a 
pamphlet by an anonymous writer and discussed in a 
leading article in our issue of May 3rd, 1878, was ingenious 
in its simplicity. On November 9th, 1876, according to the 
pamphlet, thirty conspirators, disguised as clergymen, 
were to have engaged rooms at certain of the principal 
hotels. Each was to carry a conventional portmanteau, 
within which there would ke hidden a “ bachelor’s kettle,” 
a pint of petroleum and a screw-driver. Arriving in his 
bedroom each conspirator was to pull the chest of drawers 
close to the bed, open the lower drawer, and in it place the 
kettle filled with the petroleum. Before the final act was 
perpetrated the small grub screw securing the outer door 
handle to its spindle was to be removed. All being ready, 
the ‘“‘ clergyman ”’ was to light the spirit lamp under the 
kettle and quickly leave the room. After shutting the 
door he was to remove the handle which he had freed and 
then to strike the projecting end of the spindle in order to 
send it and the other handle back into the room. There- 
after, when the conspirator had safely made his escape, the 
petroleum, warmed by the spirit lamp to the igniting point, 
would start a conflagration, which would soon imperil the 
whole building. ‘The first fire was timed to occur at 
4.30 p.m. in a hotel near the British Museum and was to 
be followed quickly by others near the Crystal Palace, at 
Paddington, Victoria, London Bridge, and elsewhere. No 
fire was to be kindled east of London Bridge, for it was 
part of the plot that the great industrial population and 
dangerous classes of East London should find their way 
westwards for the purposes of riot and pillage. The plot 
was never carried out, for two good reasons. At the last 
moment it was countermanded by its foreign instigators. 
Secondly, the whole story detailed in the pamphlet was 
fictitious. The pamphlet was, in fact, an artistic piece of 
propaganda designed to call public attention to London's 
lack of proper provision for fighting fires. From that 
point of view we took it seriously. We agreed with the 
commonly expressed opinion that two great fires occurring 
simultaneously would sorely tax, and very likely over- 
whelm, the fire-fighting forces at the disposal of Captain 
Shaw. Three large fires raging at the same time would 
make the case desperate and any further addition would 
present a contingency as terrible as that contemplated 
by the ingenious author of the pamphlet. Parliament, the 
City Corporation, and the Metropolitan Board of Works 
were becoming aroused to the danger. Hydrants were 
being installed at a number of points in the streets for 
the first time and efforts were being made to ensure that a 
service of high-pressure water would always be available 
at them. Some people even argued that, solely as a fire 
protection measure, the six or seven separate companies 
supplying London with water should be amalgamated 
into one authority or board. ... It is curious to note that 
once again, after a lapse of sixty years, the provision of 
means and equipment for tackling the simultaneous out- 
break of a large number of fires is providing a subject of 
much preoccupation for the London Fire Brigade. In 
the modern version of the story, however, the con- 
spirators disguised as clergymen have taken to the air and 
for bachelors’ kettles we now have incendiary bombs. 
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The Southern Railway Motor Car 
Ferry “ Lymington.” 


On Friday last, April 29th, the new motor car ferry 
** Lymington,” which has been built by William Denny 
and Brothers, Ltd., of Dumbarton, for the Southern Rail- 
way Company, made its first trip across the Solent, with 
a large party of guests interested in the transport of 
passengers, goods, and vehicles from the mainland to the 
Isle of Wight. The new vessel is of special technical interest 
on account of the use of the Voith-Schneider system of 
propulsion for the first time in this country, and because 
of the special design of the ferry, which allows motor cars, 
goods vehicles, and cattle to be driven on and off 
direct. In the past all cars travelling by the Lymington- 
Yarmouth route had to be loaded into barges and were 





principle with airless injection of fuel. They are of the 
trunk piston pattern with the firm’s patented C frame 
design, giving easy access to the crankshaft and all working 
parts, without the necessity of unusual headroom. The 
valve gear is completely enclosed by a removable cover 
which assists in promoting silent running. In the engine- 
room we noted two Ruston-Hornsby generating sets, also 
Hamworthy and Reavell air compressors for the provision 
of starting air. The usual arrangement of service pumps 
is provided, most of the pumps being of the Drysdale 
pattern. The switchboard which controls the power and 
lighting circuits and the gangway winches is of the G.E.C. 
type, and the electrical equipment for the main and 
auxiliary generators and the winches for lifting and lower- 
ing the two end gangways was supplied by Laurence 
Scott and Electromotors, Ltd., of Norwich. 

The ferry is controlled from the bridge, and the controls 
consist of Mechan engine-room telegraphs and a steering 














Fic. 1—S.R. MOTOR FERRY “‘LYMINGTON"’ 


then towed between the mainland and the Isle of Wight. 
The new ferry, which we illustrate in Figs. 1 and 2, has 
also been provided with excellent accommodation for 400 
passengers in two classes, first and third, with lounges 
and refreshment rooms with buffet and bars. On the 
roomy main deck there is provision for sixteen to twenty 
motor cars and lorries. 

The * Lymington ” has been built to comply with the 
Board of Trade 8.T.4 certificate, and the principal hull 
dimensions are as follows :- 


Hull Particulars. 


Length overall : ag 148ft. 
Length on car deck 133ft 
Breadth moulded .. os 4 26ft. 
Breadth extreme : fue. 5 36ft. 8in. 
Depth moulded amidships ..._ . . ft. 
Maximum loaded draught 5ft. 6in. 
Designed service speed... 11 knots 


Propelling Machinery. 

Type of machinery: Twin-screw six-cylinder Allen oil 

engines 
Output each engine 
Speed of engines 
Cylinder bore... 230 mm. 
Piston stroke ; oe oe 300 mm. 
Number of Voith-Schneider propellers Two 
Diameter of blade circle ee a 1200 mm. 
Number of blades each propeller : Six 
Length of blades “al 2 80 mm. 
Speed of propellers 230 r.p.m. 


200 S.H.P. 
530 to 700 r.p.m. 


The propellers are placed on the port side of the ferry 














Fic. 2—SHIP MOVING SIDEWAYS 


forward and on the starboard side aft. Fig. 3 shows the 
port forward propeller, the run of the hull, and the 
protection fin to prevent damage to the propeller blades 
by the slipway. The propellers are driven through David 
Brown helical toothed bevel wheels by the oil engines 
above mentioned, which were supplied by W. H. Allen, 
Sons and Co., Ltd., of Bedford, and comprise the latest 
design of marine oil engine operating on the four-stroke 





wheel of the motor car type with a side lever moving fore 
and aft controlling the speed and direction of the boat. 
Two levers arranged athwartships immediately above 
and below the steering wheel control the propellers 
in such a way that the thrust of both can be 
directed when desired athwartships, thereby giving a 
purely lateral movement to the vessel. The excellent 
maneuvring capabilities of the ‘‘ Lymington” were dis- 
played during the voyage down and up the narrow winding 
and shallow turnings of the Lymington river, which make 
navigating conditions for the normal type of vessels very 
difficult. The performance is well illustrated by the 
results obtained during the official trials. The trial speed 
was 11-09 knots, and from full speed ahead to dead stop, 
bringing the speed lever back slowly, the time was only 

















FIG. 3—PORT FORWARD PROPELLER 


twenty-two seconds. The ship turned on her own axis, 
giving a turning circle of 150ft. Running at full speed 
ahead, the wheel was turned right to starboard and the 
ship turned through 360 deg. in | min. 22 sec. With the 
full speed turning movement still in operation the steering 
wheel was put hard over_in the opposite direction and the 
ship’s head came to rest in six seconds. 

Some reference must be made to the engineering work 
carried out by the town and harbour authorities at 
Lymington and Yarmouth. At Lymington a new slipway 
has been built, which will be reached by a covered way, the 
existing pier has been widened, and the station platform 
lengthened and a new car park built. At Yarmouth the 
whole of the constructional work similar to that at 
Lymington, along with the provision of a timber pier with 
a Cowans-Sheldon crane, was undertaken by the Yarmouth 
Pier and Harbour Commissioners. 

The new service was begun on Sunday, May Ist, and 
gives eight crossings per day during the week and five on 
Sunday. Passengers and motor cars and general goods 
are carried on all services during the week. Last year 
218,537 passengers and 2447 motor cars were carried 
between Lymington and Yarmouth, and this year, with 
the new service, there is every prospect of a considerable 
growth in traffic. 








Jerusalem Water Supply. 


INTRODUCTION. 


THE provision of an adequate supply of water to 
Jerusalem is a problem of great antiquity. A “ City 
set upon a hill,” it has no natural supply, and it is evident 
that, even before the invasion of the Israelites, the 
Canaanites had been faced with and ‘had sought to 
overcome, a shortage of water, the acuteness of which 
fluctuated with capricious rainfall and the political and 
religious importance of the city. 

The earliest attempt was the provision of rock-hewn 
cisterns ; later large open reservoirs or pools were made 
within or in the immediate vicinity of the city, and yet 
later Solomon conceived, what, for that time, was a truly 
magnificent scheme, and constructed, at a distance of 8 
miles from the city, three immense pools with a total 
capacity of over 40,000,000 gallons, and conducted the 
water by aqueducts to Jerusalem. These aqueducts, 
although occasionally in stone pipes or, alternatively, in 
tunnels, had necessarily to follow the tortuous winding 
contours of the Judean Hills. 

At a much later date Herod improved this scheme by 
bringing into the existing Solomon’s Pools water from the 
spring at Arrub; this development necessitated the 
construction of a further 22 miles of aqueduct. Within 
fifty years, however, the increased flow, earthquakes, 
or other cause, necessitated extensive repair to the 
aqueducts, and this work was carried out by Pontius 
Pilate, who financed the work by appropriating the sacred 
treasure of the Temple, thus causing not only a minor 
rebellion, but an enmity which is said to have impaired 
his subsequent administration and judgment. 

Following its fall in a.p. 66, Jerusalem was completely 
destroyed, being even ploughed over by the Romans, 
and, except for emerging as a small town, Aelia Capitolina, 
did not resume any consequence or size for over LOO 
years when, elevated as the second most sacred city of 
Islam, it increased once again in importance and the 
ancient water supplies were restored by the Arabs. So 
complete was the restoration that, it is recorded, at the 
seige of the City by the Crusaders, the beseigers were 
tormented with thirst and the only water available was 
brought in skins from a distance of 6 miles, whereas 
Jerusalem when taken was found to have an abundant 
supply of water. Thereafter, under a 
Christian, Saracenic, Egyptian, and ‘Turkish 
ments, and with a state of warfare, misrule, And insecurity 
throughout the land, the waterworks fell into disrepair, 
but throughout the centuries the supply from Solomon’s 
Pools was maintained in some form with varying efficiency 
and, except for rainwater cisterns, constituted the only 
source of supply to Jerusalem when it surrendered to 
Lord Allenby in 1917. It was, however, a very insignificant 


govern- 


supply, reserved for the use of the Moslem Authorities of 


the Mosque of Omar, which is built upon the Temple 
Area. 

The Army of Occupation immediately constructed a 
pumped and piped supply from Arrub Springs and 
Solomon’s Pools, but this arrangement was only an 
emergency measure and totally inadequate for the 
permanent needs of the City, as in years of drought it 
was liable to fail altogether, and much water was lost in 
evaporation, The problem, as is usual in Palestine, was 
not entirely one of pure engineering; the Government, 
although alive to the necessity, was tied by a concession 
granted under the Turkish Government. The concession- 
naire found it difficult to proceed, and from time to time 
sought and obtained an extension of the time limit. The 
position became so acute that in 1926, as an emergency 
measure, a pumped supply from the Wadi Farah, some 
5 miles from and 2000ft. below Jerusalem, was installed 
by the municipality, without revocation of the concession. 
This scheme, however, was inadequate and two further emer- 
gency measures were taken, the Wadi Farah scheme being 
extended in 1929 and 1931 to take in the Wadi Fawar 
and Wadi Kelt springs situated 8} miles and 104 miles 
from and 2600ft. and 3300ft. below Jerusalem. Even so, 
the total amount of water available for Jerusalem from 
the combined sources of Arrub Spring, Solomon’s Pools, 
Wadi Farah, Wadi Fawar, and Wadi Kelt Springs did 
not exceed more than the inadequate total of approxi- 
mately 300,000 gallons per day in the dry season. 

Following the revocation of the concession the Govern- 
ment decided to proceed at once with a permanent solution 
to the problem, and in 1931 instructed Mr. Fawcett 
Pudsey, the Dirctor of Public Works, to submit pro- 
posals which, following slight modifications, were finally 
approved, and authority for the entire scheme to be put 
in hand was given in July, 1933. 


DESIGN AND CONSTRUCTION. 


The acceptance of the scheme and authority to proceed 
was based upon preliminary proposals and estimates, 
and in the normal course of events some months would 
have passed before a schome of such magnitude, being 
fully prepared in all detail, would permit firm orders to 
be placed and operations in the field to proceed. So 
urgent was the work, however, that the period usually 
allowed for design and deliberation upon the secondary 
and minor problems was eliminated and the completion 
of the detail of design had necessarily to proceed as the 
work upon the scheme progressed. This departure from 
usual practice was considered advisable to pacify a 
sceptical public, which, being unfamiliar with the Govern- 
ment’s difficulties with the concessionnaire, was impatient 
to see some evidence of a long-promised relief. 

The main principles of the scheme were based upon 
data accumulated by the Public Health Department, 
Public Works Department, and the Jerusalem Muni- 
cipality, and a report submitted in 1926 by consulting 
engineers to the then concessionnaire. The information 
available, and the personal study of the problem by the 
Director of Public Works, influenced the choice of the 
Ras-el-Ain springs at the head of the Auja River, some 
37 miles distant and 2750ft. lower than Jerusalem, as 
the only possible initial point of supply having water of 
satisfactory potability, ample quantity, and, in the 
absence of any riparian ownership rights, no legal obstruc- 
tions by the Government to its use. 





The initial point of supply, the length of main, and 
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total manometric head being known, the initial and 
ultimate capacity of the scheme had to be determined. 
Decision upon these essential points was complicated 
by factors diverse in nature and peculiar to Palestine, 
which rendered any estimate of somewhat problematical 
worth ; eventually, after weighing all aspects of the case, 
it was decided to adopt 1,500,000 and 3,300,000 gallons 
as the initial and ultimate capacities of the plant, which 
was then designed on this basis. 


InitIAL Point oF SUPPLY. 


Ras-el-Ain—Head of the Spring—is the head of the 
river Auja. The site selected for the wells and spring 
collector. is near a small hill surmounted by the ruins 
of a Crusaders’ Castle. Around the west, north-west, 
and north perimeter of its foot emerge springs of varying 
salt contents. 

The variation in the springs breaking through the 
almost impermeable clay overlying this area is attributed 
to a common outlet of two distinct subterranean reservoirs, 
served by two distinctly different catchments and water 
horizons. The one reservoir is that fed by the sandy 
catchment area lying to the north-west, with a relatively 
shallow horizon, but affording water of comparatively 
great chemical purity, whilst the second reservoir is 
that with a catchment area under the limestone Judean 
Mountains lying to the east, with a horizon of greater 
depth and water possessing a much higher chlorine content. 

The present condition of the area suggests that at one 
time it was much lower, and that there was a free and 
greater discharge of water, but mud and fine sand carried 
in from below with contemporaneous vegetable growth 
gradually raised the level of the ground, finally giving it 
the present tolerably hard surface. Whether or not 
this assumption is correct, the whole area immediately 
underlying the surface is saturated with water, springs 
appearing wherever any excavation reduces the resistance 
of the clay to the pressure of the water. Of the quantity 
available there was no question, but the quality was 
variable, and the Director of Medical Services was pre- 
pared to accept only a part without softening. Further, 
it was agreed that if water could be obtained from a depth 
such as would obviate all chance of surface pollution, no 
filtration work would be required. 

It was decided to meet this situation by sinking three 
wells in the area where tests had shown the surface springs 
to contain not more than 12 parts per 100,000 of chlorine, 
on the assumption, subsequently proved to be correct, 
that water in this area would continue to flow with a 
similar satisfactory content even when tapped at a depth 
which would comply with the second condition. 

Accordingly, three wells each 10ft. internal diameter, 
were sunk to depths of 30ft., 43ft., and 29ft., below their 
respective ground levels, but upon completion in Novem- 
ber, 1935, the combined total yield of the three wells did 
not exceed 500 gallons per minute. Although this quan- 
tity was inadequate for a permanent supply, it was 
decided not to attempt to exploit the wells for the time 
being, for to make such an attempt would render their 
yield unpotable whilst the work was in progress. 

It was essential at this stage of the scheme that water 
should be pumped through the hitherto empty pipe line, 
not only to allow each pumping station to start up and 
test the pumping units and reservoirs next above, but also 
to provide additional water to augment the daily supply 
of 360,000 to 400,000 gallons which Jerusalem was receiv- 
ing from the old sources. 

Exploitation of the wells and work in the higher ground 
or immediate vicinity of the wells being impossible with- 
out risk of pollution, it was decided to construct a collector 
to take in spring water, which, although of less chemical 
purity, would be of sufficient quantity to meet all the 
requirements of an initial daily supply of 1,340,000 gallons. 
In consequence a shallow well of 30ft. internal diameter 
was sunk to a depth of 134$ft. below ground level and fed 
by radial concrete feeders 2ft. in diameter, laid in graded 
gravel. 


TREATMENT OF WATER. 


As previously stated, it was hoped that it would be 
possible to eliminate all necessity for purification works 
at Ras-el-Ain, and that sufficient protection would be given 
by the installation of a sterilisation plant—at Saris, the 
highest pumping station. Accordingly, a ‘‘ Chloronome,” 
for the automatic injection of chlorine and alum, was 
installed in the line during the initial construction. 

When, in November, 1935, it was found desirable to 
provide for purification work at Ras-el-Ain, it was fortunate 
that this need had always been recognised as a possibility, 
and that, in collaboration with the makers, a scheme for 
the installation of constructional work and plant for the 
initial treatment of 1,500,000 gallons per day, with 
accommodation for the housing of plant for the ultimate 
estimated requirements of 3,000,000 gallons per day, had 
been prepared, and had reached such a stage that an order 
for the plant could be placed immediately and work put 
in hand upon the various mixing, primary, and secondary 
sedimentation, carbonating and filter tanks, and the 
carbonating and chemical house. The work was actually 
finished in January, 1937, and, but for the intervention of 
great political unrest and sabotage, would have been 
completed by August or September, 1936. 

The sterilisation, softening, and filtration plant was 
based on the lime process, and as it follows long-accepted 
practice, requires no further description. 


Pree LINE. 


Allowing for a velocity of 3-63ft. per second when 
eventually taking a maximum output delivered by three 
800-gallon per minute pumps, an 18in. pipe line was 
adopted. The choice of materials and jointing was given 
great consideration, and finally, taking into account the 
initial and maintenance costs, and the advantages and 
disadvantages inherent to both materials, spun iron with 
Johnson joints was accepted for all sections of the line 
under 200ft. head, and steel pipes upon the remainder 
with Johnson joints under 300ft. head and Victaulic 
joints above that pressure. 

The alignment and grading of the line, particularly 
after it enters the Judean Mountains, is by no means 
straight or uniform, but twists and winds up and down as 
it follows the main road from Jaffa to Jerusalem. The 
unbalanced weight at the vertical and horizontal curves 





was tabulated to determine the size of the anchor blocks 
required to give it a satisfactory stability. 


Pumpine STATIONS. 


At Ras-el-Ain, which is at approximately sea level, 
deep well pumps raise the water from a depth of 75ft. 
and deliver it into a reservoir adjacent to the first power 
station, whence it is pumped to the second power station, 
22 miles away at Latrun, 600ft. above sea level. Beyond 
this second pumping station the rise is more acute, so that 
the third station is situated only 54 miles distant at 
Bab-el-Wad, which is 1250ft. above sea level. The steepest 
ascent is between Bab-el-Wad and the final pumping 
station at Saris, the distance being only 3 miles, which 
brings the pipe line to a height above sea level of 2050ft. 
The water dealt with at Saris is pumped along a further 
length of 10} miles to its destination, which is about 2850ft. 
above sea level. 

The four pumping stations are identical in architectural 
features and construction, but that at Ras-el-Ain is slightly 
larger in superficial area to allow for the housing of the 
additional auxiliary plant required for that station. The 
stations are built in reinforced concrete with a finely 
dressed stone plinth and present elevations of pleasing pro- 





leading into a trench outside the engine room, the exhaust 
being carried through a main culvert to a stack at the rear 
of the building. The stack, which has an appearance in 
keeping with the rest of the building, obviates the necessity 
of the usual exhaust pipes. 


RESERVOIRS. 


All reservoirs are built in reinforced concrete, and are 
insulated with earth embankments and coverings. The 
initial and intermediate balancing reservoirs are each of 
660,000 gallons capacity, with an internal dividing wall 
to allow cleaning of one section whilst the other is in use. 
The terminal reservoir is in two sections of 4,500,000 
gallons total capacity with a high level reservoir of 2200 
gallons capacity for distribution to the few houses that 
are above the supply level of the main reservoir. The 
terminal reservoir, being within the municipal boundary, 
was designed and constructed by the City Engineer. 


DIsTRIBUTION. 
The existing distribution system was connected up to 
the new terminal reservoir, and financial provision was 


made for the replacement and improvement of the 
arterial mains as and when it became necessary to meet 
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PROFILE OF GROUND TRAVERSED BY PIPE LINE 


portions and appearance. The fenestration differs from 
the normal practice, the windows being in series of con- 
nected length overshaded by concrete awning to produce 
a uniform light and elimination of shadows. 

Internally the engine houses are in accordance with 
modern waterworks practice, and include full lighting 
installation, overhead hand-operated craneage, repair 


bench, and all facilities for ensuring when necessary a full | 


twenty-four hours’ servee. 

Each of the four stations was sited in such a way that, 
making due allowance for altitude, continuous running, 
drive, and temperature losses, static and maximum fric- 
tion head, the rating of the main engines and pumps would 
be uniform throughout the scheme. Thus, although in its 
initial stage of operation only three main units are installed 
—two units to operate with the third held in reserve—the 
scheme contemplates and is designed for the installation 
of a fourth unit at each station, three units to be in opera- 
tion with the fourth in reserve. 

The plant at the Ras-el-Ain station is as follows :— 


Well Pumps.—Three Harland single-stage horizontal 
centrifugal pumps, each capable of delivering 800-1000 
gallons per minute against a total head of 75ft. are installed, 
two pumps being erected in the collecting basin and the, 
third in well No. 2. Power for the three 34 B.H.P. hori- 
zontal drip-proof motors is generated in the main engine 
house, which also contains the remote control “ stop” 
and ‘‘ start’ push button equipment. The motors are 
automatically cut out when the suction head exceeds 16ft. 

Main Power and Pump Units.—Three main units are 
installed at each station and consist of a National seven- 
cylinder vertical oil engine developing 360 B.H.P. at 
400 r.p.m., with a guaranteed fuel consumption of 0-39 Ib. 
per B.H.P. hour on full load. These engines are geared 
2-5 to 1-0 through power plant double helical, totally 
enclosed and forced lubricated gears to Harland nine- 
stage ‘‘ Spiroglide ’’ centrifugal pumps designed to deliver 
800 gallons per minute against a total head of 850ft. when 
running at 1000 r.p.m., with a guaranteed efficiency of 
82 per cent. The surplus power available from each unit 
at Ras-el-Ain is taken by 28-kW generators driven by 
Texropes, these generators developing power for the well 
pumps, auxiliary motors in the main engine house, and 
purification works, and charging 220-volt batteries with a 
100-ampere-hour capacity. 

Augiliary Plant.—In addition to the main units at this 
station an auxiliary National three-cylinder vertical oil 
engine developing 54 B.H.P. at 800 r.p.m. coupled to a 
30-kW generator, is installed to provide sufficient power to 
operate the station’s well pumps, compressors, purifica- 
tion works, motors, and lighting during such time as the 
main units are not in operation. 

National 8} B.H.P. single-cylinder oil engines coupled 
direct to a 5-kW generator, operate motor-driven com- 
pressors charging 14} cubic feet per minute up to 350 lb. 
per square inch. The compressors may alternatively be 
driven by disengaging the generator and engine and taking 
power from the main auxiliaries. 

At the intermediate and final stations the plant is the 
same as that at Ras-el-Ain, except that there is no main 
auxiliary 54 B.H.P. engine, and the generators driven off 
the main units are only of 7} kW, and are operated by a 
clutch off the pump spindle. 

The twelve main oil engines—three in each station—are 
of the totally enclosed solid injection type, working on 
the four-stroke cycle, each having seven cylinders of 
llin. bore and ldin. stroke. A water-circulating pump is 
mounted on the bed plate of each engine, and is driven 
direct from the crankshaft by means of a roller chain. 
Each unit is provided with a Vokes air filter and a 
‘“* Streamline ” lubricating oil purifier. Water cooling is 
by means of Holden and Brooke heat exchangers of the 
tubular type. Alongside each power house there is a fuel 
oil storage tank. This tank is situated so that the oil 
gravitates to the daily service tanks provided in the power 
house. At Ras-el-Ain the fuel is brought by rail and 
pumped from the railway siding, about 300 yards away, 
into the storage tank. Each engine has its own silencer, 





actual requirements. This work is still progressing, 
under the control of the City Engineer. 
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BELT CONVEYORS IN MINES. 


THE increasing use of belt conveyors for handling 
ore in American open-cut iron mines is being accompanied 
by the adaptation of this method to underground mines. 
In the La Rue mine, on the Mesabi iron range, it had been 
intended to work large rooms with electric shovels, but 
as the rock over the ore proved to be insufficiently stable 
for the space required, scrapers operated by electric 
tuggers or winches were introduced. In slicing on the . 
sub-levels 20 H.P. tuggers haul l-yard scrapers to the 
cross cut at a speed of about 200ft. per minute. At the 
cross cut, a 40 H.P. tugger operating a 14-yard scraper 
at 500ft. per minute delivers the ore to a raise from 
which it is loaded on to the belt through a chute with 
adjustable gate. Later, cross cuts are driven from the 
main level and ore from them is carried by the 14-yard 
scrapers to small loading hoppers over the belt. The 
belts are 30in. wide, in lengths of 150ft. to 600ft., and 
deliver to triple lines of belts leading to a 400-ton storage 
bin, from which other conveyor belts lead to the crushing 
plant and ore washer. The gradients of the surface 
conveyors are about 33 per cent., or 1 in 3. Ore mined 
in the winter is stored in stock piles, as navigation on the 
Great Lakes is stopped, and as the damp ore would freeze 
to the belts, the underground conveyors deliver to the 
portal, whence another conveyor on a heated gallery 
delivers the ore to a bin from which it is loaded into dump 
cars operated by electric locomotives for stock piling. 
There are about 2500ft. of underground conveyors, 
and the gallery conveyor is 450ft. long. The washing 
plant is shut down in the winter. Simuar conveyors are 
used also in the open-cut workings at the same mine, 
as with increasing depth the operation of railway lines 
to the surface becomes difficult and uneconomical. The 
conveyors are driven usually by electric motors. 











INSTITUTION OF MINING AND METALLURGY.—Over 200 
members and guests were present at the annual dinner of 
the Institution of Mining and Metallurgy at Grosvenor 
House on Thursday, April 28th. Dr. C. Gilbert Cullis, 
the President of the Institution, was unable to be present 
owing to ill-health, and his place in the chair was taken by 
Mr. Robert Annan, the Acting President. In proposing 
the toast of ‘‘ The Institution,” Sir Cecil Rodwell said 
that it was to be congratulated upon the prominent part 
taken in the work of the mining and metallurgical indus- 
tries. He considered that a political and economic body 
would be of much value in furthering the interests of 
industry. In replying, Mr. Annan first expressed the 
regrets of Dr. Cullis. He said that whilst no man could be 
an expert in all branches of mining and metallurgy, the 
Institution provided for both the practitioner and the 
expert, and the papers presented at meetings covered 
both research and practical work. As a result of lack of 
papers from students, two prizes which the Institution 
presents had not been given for some time. He contended, 
that most of the modern improvements in the engineering 
industries were a result of the work of the metallurgist. 
The toast of “‘ The Guests” was proposed by Mr. E. D. 
McDermott and was acknowledged by Lord Rayleigh and 
Mr. Sydney Bryan Donkin. 





518 


THE’ ENGINEER 





May 6, 1938 











Transmission of Power by Fluid 
Couplings.* 


By HAROLD SINCLAIR, M.I. Mech. E.+ 


(Continued from page 488.) 


CONSTANT-FILLING FLUID COUPLINGS. 


THE constant-tilling type of fluid coupling in most 
general use is known as the traction coupling, or, in its 
earliest form, as the “ fluid fly-wheel.”’ It is largely 
employed to permit easy starting and to prevent stalling 
of internal combustion engines and alternating: current 
electric motors when connected to heavy loads. The 
drive is taken up smoothly and automatically as the engine 
or motor is accelerated, and at normal speeds of revolution 
it is practically positive with an average efficiency of 
97-99 per cent. 

The primary reason for introducing a fluid coupling 
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Fic. 11—Semi-flexible Type Traction Coupling. 


in many geared Diesel engine drives is to eliminate the 
transmission of torsional vibrations between the engine 
and the gearing. It is not easy to make out a convincing 
case upon solely theoretical grounds as to the value of 
such protection in terms of money, but as more com- 
parative results become available, increasing practical 
evidence is forthcoming of the direct savings achieved 
by the elimination of transmission shocks and vibrations. 
One example, from the experience of a contracting firm 
which operates a large number of portable Diesel air 
compressors, is the elimination of fatigue cracks in the 
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eighteen dragline excavators that the life of the ropes 
in a fluid-coupled machine was 600 hours as compared 
with an average of 250 hours in adjacent similar machines 
with solid-coupled drives, which are now being converted 
to Diesel-fluid drive. 

Drag Torque.—The earliest hydraulic problem to arise 
in the case of the constantly filled coupling was that of 
reducing the residual or stalled drag torque, without, 
however, increasing the slip at normal running speeds. In 
the case of a road or rail vehicle at a temporary stop 
the engine is normally idling with gear engaged, and a 
low drag torque is essential to reduce the tendency for 
the vehicle to creep, especially in low or second gear. 
Some internal combustion engines are not capable of slow 
idling, by which is meant a speed of 20-25 per cent. of 
the normal full speed, and’ in those cases the reduction 
of the drag torque is a matter of great importance. For 
winch, crane, and similar drives, a low drag torque is 
‘also essential, together with a slow idling engine. Similarly, 
in the case of squirrel-cage alternating current motors 
used for frequen starting and reversals of rotation, the 
traction coupling must have a low drag torque to allow 
the motor to start light, as if it were simply driving a 
centrifugal pump the fluid coupling serving to bring the 
load automatically up to speed at a rate in inverse propor- 
tion to its inertia or torque. In many such cases the 
coupling is also required as a load-limiting device, so that 
the driven shaft can be stalled while the motor continues 
to run at, say, one and a half to twice full-load torque 
for a short period, until the cause of the overload is 
removed, or an overload trip with a delay characteristic 
cuts off the power. It will be recognised that a sufficient 
drag torque is essential, as the means by which the 
motor sets the driven shaft in motion. The two most 
satisfactory and simple methods of reducing drag torque 
are those employed in the semi-flexible type traction 
coupling, Fig. 11, namely, the reservoir chamber on the 
back of the runner and the anti-drag baffle near the inner 
profile diameter. When the runner is stalled the working 
circuit partially empties into the reservoir, thus reducing 
the torque, and further, the baftle interferes with the 
circulatory flow of the remaining liquid so that the drag 
torque is reduced to about one-quarter that of the original 
fluid fly-wheel or plain Vulcan coupling. 

Backward Curved Vanes.—Several interesting hydraulic 
proposals have been forthcoming for reducing the drag 
torque of a constantly filled coupling, by giving the vanes 
of the impeller a backward bend relative to their direction 
of rotation. The idea is that when the runner shaft is 
stalled and the circulatory velocity is high in consequence, 
the backward curvature of the impeller vanes will so 
deflect the stream of liquid as to reduce its velocity in the 
direction of rotation, and hence reduce to a small figure 
the drag torque due to its impact against the vanes of the 
runner, At normal running speeds the circulatory velocity 
is slow relative to the rotational speed, and it is suggested 
that the backward curvature of the vanes will be so small 
that the slip will not be impaired. 

The theory of the backward curve vane led to high 
expectations on the part of those expert on hydraulic 
flow, so that it is a matter of disappointment that the 
results in practice are useless. All experience of power- 
transmitting vortices, however, leads one to disregard 
all theory that is not supported in full by practical test 





excavators. This is a good solution because rapidity of 
gear changing or simultaneous actuation of two move- 
ments in a crane, are obtainable. This justifies the 
addition of the clutch mechanism, particularly as mainten- 
ance is reduced by transferring much of the slip to the 
fluid coupling where it can cause no wear. 

(3) In the case of change-speed or change-motion drives 
with positive jaw clutches, a rocking brake or equivalent 
mechanism on the output shaft of the coupling can be 
adopted. This is used to stop its rotation prior to engaging 
gear with the engine idling, and similarly when the gear is 
engaged the application of the rocking brake rotates the 
stalled shaft backwards, sufliciently to release the drag 
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torque and permit the gears to be disengaged. The force 
required to operate the rocking brake must be derived 
from pedal or servo action, and it can be inconveniently 
high with couplings larger than are used on medium 
powered cars. 

When used on winches and rail vehicles, the rocking 
brake lends itself to abuse, as it is a convenient brake on 
the transmission, for which service it not intended. 
Largely because of rapid resulting wear, the design came 
into disfavour in a number of applications. 

Idling Drag Eliminator.—This name describes another 
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Fic. 12—Rigid Traction Coupling with Idling 


engine crankshaft which eventually resulted in fracture 
of the crankshaft. The same firm has found that the 
period between engine overhauls is increased from 1200- 
1500 hours to as much as 3000 hours when the drive is 
through a fluid coupling. The reason ascribed by the 
makers of the engine is that the load is smoothly applied 
by the fluid coupling at the instant when the automatic 
unloading device operates in the compressor, and this 
obviates the momentary excess injection of fuel oil with 
poor combustion, such as occurs with solid-coupled engines. 
Another contracting firm found during the operation of 





* The Institution of Mechanical Engineers, April 22nd.— 
Abstract. 

t Managing director, Hydraulic Coupling and Engineering 
Company, Ltd. 









































results. 
Cireumventing Drag Torque.—The existence of some! form of rocking brake where the effort required for back- 
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Drag Eliminator. 


residual torque is unavoidable in a constantly filled 
coupling, and in applying it to change-speed or change- 
motion drives there are broadly three ways of dealing 
with or circumventing the drag torque. 

(1) Aclutch may be used in series with the fluid coupling. 
This is often proposed, but practically never carried out 
in practice, as it is a disagreeable solution from the point 
of view of length and cost ; also problems arise in connec- 
tion with whirling speeds and vibrations in the case of 
fast-running units. Furthermore, it seems wrong to resort 
to the use of a controlled clutch in series with a fluid 
coupling, which of itself is perfectly suited for taking up 
the drive. 

(2) An epicyclic change-speed gear-box with brake 
band control or change-motion mechanism with individual 








heavy friction clutches, may be used, as on cranes and 


Fic. 13—Ring Valve Traction Coupling. 


ward rotation against the drag torque is derived from the 
idling power of the engine, and servo application is not 
necessary. This recent development is illustrated by 
Fig. 12, showing a traction coupling of 260 H.P. at 
700 r.p.m., with an idling drag eliminator for use when 
directly coupled to a traction type gear-box, with baulking 
ring jaw clutches for the gear change, and open jaw 
clutches for the forward and reverse drive. It will be 
seen that the brake drum is connected to a sun pinion, 
meshing with pairs of planet wheels mounted on a planet 
carrier bolted to the casing, which rotates with the engine ; 
a second sun wheel of slightly smaller diameter is keyed 
to the runner shaft. At ordinary running speeds the 
epicyclic train rotates as a unit, with practically no relative 
rotation of its elements. When the engine is idling with 
the output shaft running free, the application of the brake 
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applies a retarding torque through the planet wheels to 
the sun pinion on the runner shaft, and brings it to 
rest; it then rotates it slowly backwards, e.g., at one 
twenty-fifth of the idling speed of the engine, to facilitate 
the engagement of the gear. If the runner shaft is stalled 
in gear with the engine idling, the brake drum will slowly 
rotate forwards. Hence when the brake is applied, the 
effect is to turn the runner shaft slowly backwards, thus 
releasing the drag torque, so that the drive can be dis- 
engaged and another dog clutch readily meshed. A spring 
link in the brake actuating rod serves to limit the power 
well within the capucity of the gear, and the drag elimi- 
nator is thus safeguarded against torque loads materially 
higher than the normal idling drag. 

Ring Valve Couplings.—The principal feature of this 
type of coupling is the ring valve for reducing the drag 
torque and controlling the slip by throttling the vortex 
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Fic. 15—Traction Coupling with Helic Ring Valve 


cireulation of the liquid. The design was originated in an 
attempt to produce a “ declutchable”’ fluid coupling 
which could be used in direct combination with a conven- 
tional sliding gear-box, but the results were disappointing 
because at high engine speeds with the ring valve closed 
there is quite a considerable drag torque. A typical 
section is shown by Fig. 13, and a set of slip curves taken 
at constant torque for different degrees of opening of 
the ring valve appears in Fig. 14. It can be seen that the 
initial closing movement has little effect on the slip, 
whereas the effect increases rapidly as the valve approaches 
the closed position. 

A disconcerting feature of the early designs was the 
tendency of the ring valve to draw into the circuit auto- 
matically when the load on the coupling was increased. 
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Fic. 16—Rigid Type of Traction Coupling. 


The reasons were not studied further at the time, since 
the problem of reducing drag torque had been dealt with 
more simply by means of the reservoir chamber and the 
anti-drag baffle, but it has since been established that the 
force which draws the ring vaive into the circuit is largely 
influenced by the shape of the valve and the area exposed 
at its two ends, which are in contact respectively with the 
vortex ring and the liquid in the reservoir chamber. 

The self-closing tendency is not strong during the 
initial 20 per cent. or so of travel, but it then rises progres- 
sively as the valve shuts itself. It is a fascinating charac- 
teristic that lends itself to the use of a spring control, 
which can be given an adjustable initial setting so that 
when the transmission of a certain torque is exceeded the 
ring valve draws automatically into the working circuit, 


and causes the coupling to stall without further increase 
of torque. Upon throwing off the load the ring valve will 
automatically open again, and thus set itself in readiness 
for the next cycle. 

Torque Limiting Ring Valve.—A transmission is fre- 
quently demanded which will transmit any torque up to 
a definite limit with practically no slip, and thereafter slip 
automatically with certainty. Slipping clutches cannot 
be relied upon, particularly for high powers, hence the 
self-closing tendency of the ring valve suggests itself as a 
suitable means of limiting the torque. When used for 
this purpose the ring valve must be designed to have the 
highest possible drawing-in tendency, so that a strong 
control spring can be used and a very positive action 
obtained. 

On the other hand, when the ring valve coupling is used 












as a control device for reducing the drag torque, the 
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in some cases this was subjected to excessive loading 
because of the difference in expansion of the aluminium 
compared with the steel driving disc. A variety of solu- 
tions were considered, one successful method being the 
use of an intermediate mounting ring of relatively slender 
section bolted to the impeller at six equidistant points 
and to the driving disc at six points spaced midway 
between them. In another case tangential links were 
used, each being bolted at the ends to the impeller and at 
the mid point to the driving disc ; although their strength 
was far in excess of the driving torque, they could not with- 
stand the stresses arising when the engine was running 
through a torsional critical speed. The best practice at 
present is illustrated by Fig. 16, from which it will be seen 
that the coupling is registered for concentric running by a 
spigot of small diameter in the bore of the driving dise, 





and the bolts fitted in the impeller driving flange pass 
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Fic. 17—Rigid Type of Traction Coupling with Diaphragm Drive and Outboard Bearing 


object is to make the ring valve as nearly balanced as 
possible, so that the external actuating force required 
may be a minimum. [Broadly speaking, this involves a 
thin section for the active edge of the ring valve and the 
use of a large number of pressure-equalising holes in the 
dise-shaped portion connected to the actuating push rod. 

Helix Ring Valve.—tIn the larger units, auxiliary power 
is frequently used to operate the ring valve, but it is 
possible to make the coupling independent of such 
auxiliary energy by using the helix ring valve design 
shown by Fig. 15. The ring valve is mounted on a quick- 
threaded nut working on a sleeve which surrounds the 
runner shaft and extends outside the casing, so that it 
can be held by a brake. When this is applied with the 
coupling running, its restraint rotates the sleeve through 


an angle of about 270 deg. relative to the shaft, thus 
moving the nut axially and closing the ring valve. A spiral 


torsion spring is connected between the sleeve and the 
runner shaft, so that upon release of the brake the sleeve 
is rotated, and the ring valve returned to the open position. 
Rotational stops are provided at the limits of the angular 
travel to prevent jamming of the nut. 

In the example shown, the brake is of the magnetic type 
used in a ‘‘ Cotal” gear-box, to which the coupling in 
question was applied, but a friction lining was introduced 
between the magnet surfaces to decrease the braking effect 
and to permit slip with little wear. It was the intention 
to magnetise the brake and close the ring valve during 
each gear change so as to decrease the work done by the 
clutches and brakes in the epicyclic gear-box, but it was 
found experimentally that a sufficient momentary cushion- 
ing effect could be obtained from a plain traction coupling 
in the simpler way described below. 

The helix method of ring valve actuation can also be 
used in connection with an epicyclic drag eliminator of 
the kind shown by Fig. 12, the object being to reduce the 
drag torque to a very low figure by closing the ring valve 
before the runner shaft is stopped, and slow backward 
rotation takes place. The principal problem in the helix 
ring valve coupling is the cushioning of the inertia forces 
which come into play at the limits of travel of the ring- 
valve actuating sleeve. These forces are increased in the 
design with the idling drag eliminator added. Since the 
ring valve works in a chamber which is partially filled 
with oil, it is possible to secure a dashpot action at the 
limits of its travel, but this is an expedient, and the helix 
ring valve coupling is not to be recommended if the 
simpler and cheaper traction coupling can reasonably be 
applied. 

Mounting on Crankshafts——The mounting of a traction 
coupling between an internal combustion engine and gear- 
box usually requires provision to be made for differential 
expansion between the impeller and the driving disc 
or fly-wheel. Some problems are commonly involved in 
connection with the method of supporting the overhanging 
weight and the driving of auxiliaries in the case of Diesel 
rail vehicles. For the impeller a high-tensile aluminium 
alloy is largely employed on the grounds of lightness and 
strength under rotational stresses, and good heat dis- 
sipation. Itis not considered good practice for the impeller 
to be bolted through its boss to the crankshaft because of 
the high loadings in the bolt holes, and, further, because 
any work involving the removal of the coupling necessitates 
its being opened up, possibly in some outlying workshop. 
It is better for the coupling to be assembled as a unit on a 
clean bench and mounted complete on the engine fly-wheel 
or driving disc. In early days, the coupling was registered 
by a spigot of large diameter near the driving flange, and 





through clearance holes in the disc to permit of creep due 
to differential expansion, heavy Grover washers being 
used to give additional resilience to the clamped joint. 

The use of an outboard or roller bearing to relieve the 
crankshaft of the overhanging weight of the rigid type of 
traction coupling, Fig. 16, often introduces problems. 
Thus, any wear of the main engine bearings, or lack of 
accurate alignment, would cause heavy loadings and 
vibrations to be transferred to the outboard bearing and 
imposed on the internal roller and ball bearings supporting 
the runner shaft. 

If, as in many cases, the engine crankshaft is stiff enough 
to carry the coupling directly, it is usual to mount a 
flexible coupling between it and the driven machine. ‘If 
an outboard bearing must be used with a rigid type coupl- 
ing, the inner race may be mounted upon a flexible rubber 
bushing of the * Silentbloc ” type, as shown by Fig. 18. 
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FIG. 18—Self-aligning Ball Bearing with Resilient Mounting. 


This bearing should be packed up sufficiently to support 
the couplings, and it gives a small degree of resilience to 
safeguard the internal bearings carrying the runner shaft 
from undue loading due to lateral vibrations, misalign- 
ment or wear of the main bearings. 

In other cases it is possible to adopt the “ flexible 
type ” of traction coupling which has no internal journal 
bearings and thus permits of both parallel and angular 
misalignment within the limits of the running clearances. 
In this case the engine crankshaft carries the weight of 
the impeller and casing, while the runner is overhung 
from the shaft of the driven machine to which it is bolted 
by a rigid coupling. An intermediate solution is to use 
the ‘ semi-flexible ” type of traction coupling. Fig. 11, 
a description which is used where a flexible traction 
coupling with tie-rod thrust embodies a self-aligning 
ball bearing to support the runner shaft in the boss of 
the impeller. An ordinary outboard bearing can then be 
used with a flexible coupling on the driven shaft ; alter- 
natively, the outboard bearing is not required if the 
flexible coupling is of the self-centring type, or has a 
centring spigot so that the short runner shaft can act in 
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effect like a cardan shaft and permit of considerable errors 
in alignment. 

A problem arising when the gear-box is mounted on 
a bell housing is that there is little room for a specially 
mounted outboard bearing. The “diaphragm drive ” 
shown by Fig. 17 is a convenient solution which involves 
mounting the coupling on a thin disc of steel bolted to 
the crankshaft flange in place of the conventional driving 
disc, a spherical centre spigot being provided to ensure 
concentric running. In this arrangement the coupling 
unit is supported at both ends in such a manner that it 
can act in effect as a cardan shaft and the resilience of 
the thin driving disc introduces a measure of flexibility 
to minimise the effect of crankshaft bearing wear and 
vibration upon the runner shaft and gear-box bearings. 

The ‘“‘ diaphragm drive” can also be used where the 
runner shaft is supported by a flexible coupling of the 
self-centring type. 

In locomotive and railear applications the distortion 
of the main frames when passing round sharp curves 
and over rough track is often sufficient to throw the 
engine and gear-box bearings out of line; similar condi- 
tions apply to cranes and excavators, so that in using fluid 
couplings for these classes of machinery it is advisable 
to draw upon past experience in arranging the mechanical 
lay-out. 

The driving of railcar auxiliaries, such as the generator 
and compressor, often presents a problem when space is 
limited, particularly since the output shaft of the coupling 
is the most convenient point to take a V-belt drive ; 
yet it is undesirable to impose the belt pull on the over- 
hung coupling, and an outboard bearing is attended by 
the difficulties already described when used with a rigidly 
mounted coupling as in Fig. 16. 

One arrangement of V-belt drive is shown by Fig. 19, 
in which the pull of the V belts is taken directly by the 
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Fic. 19 —-V-belt Pulley for Auxiliary Drive with Resilient 
Mounting of Output Shaft. 


ball bearing mounted in the bell housing, while the over- 
hang of the cougliag is supported by a “ Silentbloc ” 
rubber-bushed flexible coupling which transmits only 
the power required by the auxiliary drive. The driven 
pins are mounted on the V-belt pulley and are thus carried 
by the outboard bearing, while the driving half is mounted 
on the runner shaft, which it supports with a sufficient 
degree of resiliency to counteract the effects of vibration 
and bearing wear. 








Engineering Notes from China. 
(By our own Correspondent.) 


Hone Kone, March Ist, 1938. 
China Engineers in the War. 


A CHINESE engineer, trained in a British uni- 
versity, manager and partner for an important firm of 
Chinese contractors, recently visited the writer after he 
had made a long tour by plane to the interior provinces. 
A great deal of the construction work that his firm had 
successfully carried out in Shanghai and Nanking had 
been destroyed, but he was almost unperturbed by the 
devastation in Central China. He was sure that, in due 
course, the work of reconstruction would be resumed. 
The longer the average Englishman lives in the Far East, 
the more does he realise the amazing industry and patience 
of all social classes in China. Despite the large number of 
Chinese emigrants who now live elsewhere, the country 
has become so densely populated this century that every 
square yard of arable land has been cultivated ; but the 
struggle to obtain a bare sustenance has remained intense 
for millions of Chinese people. After devastating floods, 
in which thousands have been drowned, the survivors 
have always gone back, when the waters have subsided, 
to build up once again the dykes which had failed. For 
centuries the old, old methods were used, but during the 
last ten years there have been introduced many improve- 
ments in design and methods of construction. That same 
sort of patience and industry, amounting almost to 
contempt or indifference to the hammer blows of Fate, 





is an outstanding characteristic of the Chinese engineers 
and contractors with whom the writer has been in contact 
during recent weeks. ‘‘ We must go on as best we can,” 
said my Chinese friend who has carried out many millions 
of dollars worth of construction work in China during the 
last ten years. ‘‘ Yes, I am losing a great deal of money 
now, but I did well before the war,’’ he said. ‘‘ In any 
case, we must try to find work outside of the war area. 
My firm has opened offices in cities outside the war area, 
such as Changsha, Canton, and Chungking” (the new 
Chinese Government headquarters), ‘“‘ and we have been 
able to secure some useful contracts. Shanghai is a dead 
city from the contractor’s point of view but Chinese 
labour will have to be employed for reconstruction 
at some time, and we shall be ready for any such work.” 


Aeroplanes in China. 


My Chinese friends had built several large hangars 
in different parts of China for the Government, and also 
factories for the assembly of aeroplane parts. Reticent 
and cautious, as Chinese businessmen always are, con- 
cerning clients, or those in authority, he would say 
nothing about the great disappointment of the Chinese 
people concerning the equipment of their air force in the 
early days of the war. He agreed with the universal 
praise in this part of the world for the new British 
‘Gloster’? machines. On the other hand, it must be 
confessed that, before the war, the American, German, 
and Italian aeroplane manufacturers were more in evidence 
in China than were British firms. An American engineer, 
now in China, and recently returned from Russia, was 
enthusiastic about the aircraft recently supplied to China 
by the Soviets. The machines were purchased, not 
presented. They were the machines that did great damage 
in Formosa. The American declared that the very best 
workmanship, design, and materials were put into the 
Soviet planes. He said: ‘‘ They are second to none in 
the world.’’ But the Chinese pilots who fly them have 
not had sufficient experience, nor have the men fighting 
in the planes had proper training; it was the surprise 
element that made the Formosa attack so successful. 
A very great fault in air force organisation in China has 
been the small area of land allowed for aerodromes. 
There have been numerous cases in which Chinese 
pilots have crashed on landing with high-speed machines 
on these aerodromes, as it was impossible for the machine 
to come to rest in the space of the air field. There can be 
no doubt of the eagerness of young Chinese to train for 
both military and commercial air services. An elderly 
merchant from Swatow recently sought the advice of the 
writer concerning the best system of training his two 
sons, who had reached London matriculation standard, 
so that they might qualify as aeronautical experts. 
Unfortunately, owing to war work in England, it seems 
impossible to arrange for these youths to gain practical 
experience in a British aeroplane factory. They will 
probably go to America. 


High-grade Mechanism in China. 


The great mistake the Chinese made during the 
remarkable period of reconstruction in the six or seven 
years before the outbreak of hostilities was to attempt to 
manufacture high-grade mechanisms in China. Factories 
were built in different parts of the country to make aero- 
plane engines and other parts when it was not always 
possible to obtain the expert supervision and the experi- 
enced workmen essential for efficiency. Nor was it 
economical. It is this modern craze for “‘ national self- 
sufficiency ’’ which is preventing the speeding up of the 
mechanism of international trade. Many of the aero- 
plane parts used in China gad to be imported; it would 
have been much more sensible to have imported complete 
machines for several years to come. Much of the outlay 
on the factories, &c., has been wasted, for they have 
been the first objectives of the Japanese bombers. 


The Hong Kong Airport. 


News of the arrival in Hong Kong of four planes, 
purchased by the International Red Cross, for use in 
China, stimulated the writer to make another visit to 
the Hong Kong airport at Kai Tak. There were four of 
these planes, two from Britain and two from America. 
They were being erected and made ready for flight into 
China, in the civil aviation hangar. Powerful machines, 
they carry a pilot, a doctor, a nurse, and four stretcher 
cases. The superintendent of the airport told us that it 
was quite all right for the British in Hong Kong to work 
for the Red Cross organisation, but they could not allow 
any fighting machines for China to remain in the airport. 
It was astonishing to see how busy everyone connected 
with the air services was at Kai Tak. In the hangar. 
was an Imperial Airways plane ; we were told that the 
hangar had been designed to receive (on a cradle) the new 
Imperial Airways flying boats which will be lifted out of 
the water and placed in the hangar during their stay in 
Hong Kong for three or four days, on each trip. The 
height of opening to the new hangar is 35ft. At present 
passengers from Hong Kong to London (8}$ days) travel 
by plane to Bangkok, thence to London by one of the new 
Empire flying boats. The Pan-American “Clippers ” 
that arrive in Hong Kong remain at anchor alongside the 
Kai Tak aerodrome for one night only. 

There were machines for the Eurasia Aviation Corpora- 
tion at Kai Tak ready for the long circular flight to 
Central and North-West China, whence they fly to an 
inland province (Yunnan) in the south-east part of the 
country, after which they reach Pak Hoi (in the south) 
returning to Hong Kong. This is a Sino-German concern 
using German machines. There was also seen a machine 
belonging to the China National Aviation Corporation, 
a Sino-American concern which had opened up many 
parts of China for rapid communication by flight before 
the war. It still operates successfully in those southern 
and western parts of the country not occupied by the 
Japanese. American machines, including the famous 
Douglas make, are used. Many Chinese officials have 
used these machines to fly from Hankow and Chungking 
to Hong Kong since the war started. China is a country 
that is especially suited for air services as the distances 
between important commercial centres is so great. Chinese 





business men use this method of saving time in increasing 
numbers. 


A Land of Superlatives. 


An eminent British statesman once remarked 
that, in order to appreciate the problems of India, English- 
men should use large-scale maps. ‘To appreciate the 
difficulties of the Japanese in China it is well to remember 
that each of the twenty-four provinces is larger than 
Britain. In the Far Western Province Szechwan, where 
the Chinese National Government has its headquarters 
in the City of Chungking, there are (about) 77 million 
Chinese. Its area exceeds 218,500 square miles. It is 
inaccessible to the invader except by plane, for the 
only entry is through the famous Yangtze gorges, easily 
defended even by ill-equipped troops, owing to the 
perpendicular and high cliffs on each side of the narrow 
stream. At the recent annual meeting of the shareholders 
of the Hong Kong and Shanghai Bank, when the most 
important statement of the year concerning trade in 
China is made, the chairman mentioned the great recupera- 
tive powers of both China and Japan. He was cheerful 
about the future in the Far East. He said that China’s 
misfortunes had led to developments in the North-West 
Provinces that might otherwise have been unattempted 
for decades. In South China, where the only Japanese 
activity has been in air raids and a coast blockade, more 
road building and a great increase in the purchases of 
motor vehicles has recently taken place. In the month 
of January, 1938, the imports from Germany to Hong 
Kong were valued at 7-5 million dollars (local currency), 
as compared with 2-2 million dollars for January, 1937. 
Practically all of the imports were for China and mostly 
consisted of hardware, machinery, and goods connected 
with engineering. The value of oil and fats imported to 
Hong Kong jumped from 4-6 million dollars in the 


same month last year to 14-5 million dollars in January 


this year. That gives some idea of the increased use of 
internal combustion engines in China. Imports trom 
Britain rose from 2-3 million dollars to 4-3 million dollars. 
In spite of the war, the Chinese Customs’ figures for the 
year show an increase of 9 per cent. over 1936 for com- 
bined imports and exports. Whatever the ultimate issue 
of the war, two facts are clear. One is the certain increase 
in engineering developments in China; the other is that 
both China and Japan will have to borrow money from 
some other country in order to finance the economic 
development in China which is the main objective of the 
Governments of both countries. British engineering 
interests in the Far East will be aided by the demand for 
loans. 








GERMAN EXPORTS OF TEXTILE MACHINERY. 

THe development in the construction of textile 
machinery in Germany in recent years has been accom- 
panied by an expansion in the exports simultaneously 
with a decrease in the imports of these machines, the 
foreign turnover applying to an increasing extent to 
machines for production in all branches of the textile 
goods industry. Thus, until a few years ago it was con- 
sidered in Germany to be natural to have to import 
from England and Switzerland cotton spinning machinery 
for the German cotton industry. In the meantime, the 
construction of these machines in Germany is claimed 
to have been embarked on with such success that they 
are increasingly able to meet the competition in the 
markets of the world of the machines made by rivals 
in other countries. Formerly scarcely any machines of 
this type were exported; in 1934, the first ten machines 
were sent out of the country of the value of 70,000 Reich- 
marks; but in 1937 no fewer than 366 cotton spinning 
machines were exported of the value of 2-7 million 
marks. The principal customers were Iran, Bulgaria, 
British India, Yugo-slavia, and Siam. In addition, new 
machines have been devised in other branches of textile 
machine construction, as, for instance, for twisting and 
preparation for weaving, which reduce the working process 
between spinning and weaving by about one-third and 
consequently represent a large saving in time and labour. 

As quoted by a German newspaper, the statistics 
show that the exports of German textile machinery 
increased from a weight of 59,430 metric tons in 1936 
to 64,824 tons last year of the value of 113-4 million 
marks and 136 millions in the two years respectively. 
On the other hand, the value of the imports declined 
from 6 million marks in 1936 to 5-6 millions last year. 
The progress of exports has been so considerable that the 
export surplus has doubled since 1933. This surplus 
over the imports amounted to 130 million marks in 1937 
as compared with 118 millions in 1936 and 65 millions 
in 1933. It is admitted that the supply of these machines 
to foreign competitors of the German textile industry 
constitutes a danger to the latter. 

Concerning the destination of the exports it is pointed 
out that the machines are in demand not only in the 
highly developed European and North American textile 
industries, but also in the newly developing industries 
in other countries. According to the value of the exports 
in 1937, France stood at the head with a value of 8-7 
million marks, Czecho-slovakia was second with 8-4 
millions, and Brazil third with 8-2 millions. In the matter 
of weight these countries were surpassed by Iran, which 
purchased a total of 4260 tons. With somewhat lower 
values follow as customers Holland, British India, Yugo- 
slavia, Sweden, the United States, Bulgaria, Roumania, 
Belgium, England, and Italy. Among the exports in 
1937 embroidery machines represented a value of 26-4 
million marks, spinning machines 20-3 millions, weaving 
machines 10 millions, equipment machines 15-6 millions, 
machine parts 28-1 millions, and machines for dealing 
with the working up of leather 5-9 million marks. 








SHIPBUILDING IN THE UniTED States.—The statistics 
of the American Bureau of Shipping show that on April Ist 
there were 147 ships of 100 tons and over being built in 
the yards of the United States. These ships have an 
aggregate tonnage of 406,895. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


The Australian Metal Trades. 


Australia is one of the most important of the 
Dominion markets, and the report on Economic and Com- 
mercial Conditions in that country, published by the 
Department of Overseas Trade (2s. 6d. net) is of con- 
siderable interest. The report covers a considerable 
amount of ground and gives a detailed account of Aus- 
tralian trade over 1935-36, and in some instances in 1937. 
It is disturbing, says the report, to find that the British 
share of this expanding market for metals and metal 
manufactures has continued to shrink, for although 
imports from Britain increased by £1,000,000, imports 
from other countries rose by nearly £2,000,000. The 
principal reason for the decline was the large increase in 
the imports of motor chassis from America and Canada. 
Australia is an important buyer of steel sheets and plates, 
and whilst this trade increased to £2,529,737 in 1935-36 
from £2,041,436 in 1934-35, Great Britain did not hold 
her share of the market. In fact, it fell from 94 per cent. 
in 1934-35 to 85 per cent. in 1935-36. It is interesting to 
note also that whilst there were no imports of tin-plates 
from Japan in 1934-35, in the following year this material 
was imported to the value of £101,946. The import trade 
in tools increased to £877,247 in 1935-36 from £751,207 
in the previous year, but the British share fell from 54 to 
49 per cent., whilst imports from the United States 
Canada and Germany gained, principally at the expense of 
Great Britain. Turning to the Australian production of 
metals, the report points out that in 1936 the production 
»f copper was the highest for seven years at 18,561 tons 
valued at £796,686. The bulk of the output was pro- 
duced in Tasmania by the Mount Lyall Company, and it 
isexpected that the output of this concern will be increased. 
The production of tin in Australia in 1936 reached 3361 
tons, valued at £658,807, and it is interesting to note that 
in this year Tasmania fell from the position of the highest 
producer in the States to third place, her output being 
exceeded by New South Wales and Queensland. The 
production of lead in 1936 was 224,000 tons and of zine 
127,000 tons, whilst 12,288,000 oz. of silver were produced. 
Most of the ore for these metals is mined in the Broken 
Hill area of New South Wales, whilst the lead concen- 
trates are smeltered at Port Pirrie, South Australia, and 
the zine concentrates at Risdon, Tasmania. Further atten- 
tion has been given to the possibilities of developing the 
iron ore deposits in Australia and discussion has centred 
particularly upon deposits at Yampi Sound in the north- 
west of Western Australia. Leases of this field, which is 
said to be extensive and rich, have been secured by a British 
firm, but it is understood that the deposits will be worked 
by an Australian company financed through Japan and 
that for the present Japan will take the whole output. 
Interest has been shown in reported extensive deposits in 
Queensland, but here, again, Japanese concerns have been 
making inquiries and investigations. 


The Pig Iron Market. 


So far as actual business gues, this week has been 
no umprovement upon many that have preceded it. There 
is, howéver, an inclination amongst producers and con- 
sumers to find greater encouragement from the situation. 
The worst of the position is that there are heavy stocks 
of pig iron all over the country in the hands of pro- 
ducers and consumers. At the same time, the tonnage 
passing into consumption is substantial and has a slight 
tendency to increase. Several furnaces have ceased 
operations, including three belonging to Gjers, Mills and 
Co., Ltd., so that it is possible that there may be a 
more rapid reduction in the stocks of pig iron than 
has been anticipated. Surprise’ has been expressed 
that no statement has been made regarding the imposition 
of an import duty upon foundry iron; but little doubt 
is felt that a tariff will shortly be announced. On 
the North-East Coast business has been on a limited 
scale and confined to a few odd parcels. In fact, for the 
whole of April trading has remained restricted. Exports of 
Cleveland iron, for instance, have consisted of only one or 
two small cargoes sent coastwise and a few parcels for 
overseas. Consumers continue to express the opinion that 
a statement should be made regarding the prices which 
will rule in the second half of the year, and it seems 
unlikely that there will be any real expansion in the 
demand until the makers have decided this important 
point. The general view amongst buyers is that there have 
been sufficient reductions in costs of ore and in other 
directions to justify a drop in the price. Naturally, the 
makers do not agree with this argument. Business in 
Midland irons also has been at a low level, although there 
has been some inquiry for delivery after June 30th. The 
production for some little time has been in excess of 
demand and stocks are growing. For this reason it is 
believed that the makers will decide to reduce the number 
of furnaces in operation. Recently some of the manu- 
facturers of low phosphoric iron lowered their prices and 
this appears to have stimulated a certain amount of 
buying. The present range of quotations varies widely 
from £5 15s. to £7 for some of the Scottish brands. 
There has been some price cutting in the Association price 
of £8 5s. in the case of refined iron, but comparatively 
little business has been transacted in this description. In 
the market for hematite iron consumers generally are 
covered until June 30th and are showing little interest 
in delivery after that date. 


The Midlands and South Wales. 

The situation in the steel market in the Midlands 
has not altered for many weeks. The big steel-making 
firms have still a considerable amount of work in hand and 
some of them claim to have arrears of deliveries to 
overtake. On the other hand, consumers and merchants 
are viewing the continued lull in new business with some 
concern. Orders are being worked off so much more 
rapidly than new contracts are being placed that it is 
felt that in the latter part of this year the position may 
become difficult. For the time being, however, large quan- 





tities of structural material are being produced and 
apparently pass quickly into consumption. There is, 
however, no difficulty in placing orders for near delivery 
for most descriptions of steel. Until recently it was not 
easy to arrange a prompt order for plates, but there has 
been a definite easing in the situation and some works can 
now promise execution in four to five weeks. Conditions 
have not improved in the market for re-rolled material, 
and the adoption by this branch of the trade of a rebate 
scheme has not helped to produce more business. Whilst 
there has been no active opposition to the scheme there 
has been a good deal of grumbling. The fact that the 
repayments are not made until four months after settle- 
ment for an order seems to have annoyed the trade, as it is 
estimated that by this arrangement several million pounds 
remain in the hands of the re-rollers. Another question 
which seems to be agitating buyers is whether the re- 
rollers were adhering strictly to their agreement with the 
Government by advancing their price 15s. per ton. For 
the time being little business is being transacted in this 
department, since large stocks of re-rollers’ sizes have 
accumulated at consumers’ works and in the hands of 
stockholding merchants. Meetings of the International 
Sheet Cartel were held on the Continent at the end of last 
week, but expectations appear to have been fulfilled and 
no price changes have been reported. The demand both 
on home and export account remains on a poor scale and 
there seems little prospect of any revival in the near future. 
The request for colliery steel continues active and is one 
of the best features of the market. Some of the works are 
still in arrears with deliveries of heavy arches, but so far 
as other descriptions are concerned supplies are reaching 
consumers with regularity. The market in South Wales 
has been consistently dull. The consuming works appear 
to be congested with supplies of billets and sheet bars and 
the demand for tin-plate and sheet bars is now estimated 
to be about 35 per cent. of capacity. The price of tin- 
plates was reduced at the meeting of the International Tin- 
plate Association last week by 2s. 3d. to 20s. 3d. f.o.b. per 
standard box, but later the British makers decided to 
raise their quotation from this level to 21s. 6d. for the 
home and Dominion markets. For foreign markets in which 
competition is experienced they will quote 20s. 3d. f.o.b. 


Current Business. 

The London, Midland and Scottish Railway 
announces that orders have been placed in connection 
with their 1938 wagon renewal programme for a total of 
eighty-seven new freight and service vehicles. These 
have been allocated as follows:—The Metropolitan- 
Cammell Carriage and Wagon Company, Ltd., Birmingham, 
seventy-five 12-ton sleeper wagons: Hurst, Nelson and 
Co., Ltd., Motherwell, ten 35-ton bogie wagons; C. 
Roberts and Co., Ltd., Horbury, Yorks, one 10-ton 
creosote tank wagon; R. Y. Pickering and Co., Ltd., 
Wishaw, one ballast plough van. Head, Wrightson and 
Co., Ltd., Thornaby-on-Tees, are making some Aetna 
Standard tinning machines for Richard Thomas and Co., 
Ltd., for use at their Ebbw Vale works. A new factory 
at Redditch is to be built shortly for the Birmingham Small 
Arms Company, Ltd. R. A. Main and Co., Ltd., gas engi- 
neers and ironfounders, are to extend their Gothic Iron 
Works at Camelon, Falkirk. Thos. W. Ward, Ltd., of 
Sheffield, have purchased the “‘ Premier,” one of the oldest 
passenger-carrying steamers in the world, for breaking up. 
Following successful boring. operations have begun on the 
site of a new pit which is being sunk by the Brynhenllys 
Anthracite Colliery, Ltd., at Cwmllynfell, Swansea Valley. 
The Derwent Valley Water Board has placed an order 
with the Staveley Coal and Iron Company, Ltd., for 9000 
tons of 48in. cast iron pipes and special castings for a pipe 
line from the Derwent Dam to the Bamford Filters. The 
Jarrow Town Council, at a recent meeting, decided that a 
deputation which was going to London on other business, 
should obtain an inter view with the Commissioner for 
Special Areas to press for the expedition of the scheme for 
the establishment of a steel works at Jarrow. A shaft for 
a new colliery has been started at Calvarton, near Notting- 
ham, which will find work for 1200 pepole ; 500 houses 
are to be built at a cost of £250,000. T. W. Greenwell and 
Co., Ltd., marine engineers, of Sunderland, are to lease 
an extra graving dock from the River Wear Commis- 
sioners in order to cope with the work which they 
now have on hand. Darwins, Ltd., makers of specialised 
steels, have announced a scheme of extensions to their 
works at Sheffield, which will cost £90,000 and will add 
over 31,000 square feet to the existing factory space. It 
is planned to double this accommodation later. Work on 
the new building is expected to be completed at an early 
date, and the finances are being entirely provided by the 
company’s own resources. After being idle for three 
months, the Wellfield Sheet Works at Llanelly, owned by 
Richard Thomas and Co., Ltd., have restarted, and about 
200 men are employed on the production of motor car sheets. 


Copper and Tin. 

The business situation in the United States 
continues to exert an unfavourable influence upon the 
electrolytic copper market. Prices have receded, but the 
general condition of the market has shown little change. 
In America the demand for copper has been affected by the 
trade depression, and although there has been some 
improvement during the past few weeks, it has not been 
sufficient to raise it to the satisfactory level ruling in 
markets outside the United States. The American pro- 
ducers have held their domestic price firmly at 10 c., 
but the price for export has ruled at well below 
parity. It is reported that one or two large export 
transactions have taken place, and that Japan has shipped 
gold to the United States to the value of 5,000,000 dollars 
for the purchase of copper, and that Germany has also 
bought a large tonnage. American exports in March 
totalled 25,094 tons against 23,730 tons in February. 
Business with Continental markets has been fairly satis- 
factory, and there has been some inquiry from Germany, 


Unless otherwise specified home trade quotations are delivered f.0.t. 





Export quotations are 
be found on the next page. 


Austria, and Czechoslovakia. The British War Office 
also has been in the market. It is understood that a 
meeting of copper producers, including representatives 
ef American companies, will be held in London to diseuss 
the situation, but it is not expected that any important 
changes in policy will be decided upon. It is unlikely 
that the Americans will wish to curtail their own pro- 
duction further, although, according to some autho- 
rities, the probability is that the stocks in that country 
will continue to increase for a time. Producers outside 
America must feel satisfied with the present rate of 
deliveries, and are not likely to demand any alteration 
in the present conditions.... Prices in the tin market 
have shown a tendency to recede, principally because of 
the lack of interest shown by all sections. Reports 
regarding the Buffer Pool continue to circulate, but 
nothing definite appears to have transpired, and until 
some decision is made on this point, dealers are not likely 
to show much confidence. Another circumstance which 
has had an unfavourable influence upon the position is 
the disclosure in the statistics published at the end of the 
month by Mr. W. H. Gartsen, of an increase of 1000 tons 
in the visible supply. At times, however, the weakness in 
the market has been checked by strong support from 
influential quarters. The statistics indicate that in April 
the supplies were 9439 tons, compared with 9649 tons in 
March, whilst the deliveries increased from 8014 tons in 
March to 8354 tons in April. Of the latter, Great Britain 
took 1563 tons and the United States 3745 tons. 


Lead and Spelter. 

Conditions in the lead market have not materially 
altered over the week, and for the time being there is a 
tendency on the part of consumers to mark time. In taking 
this course they are probably influenced by the general 
situation in the non-ferrous metal markets, which has been 
somewhat under acloud. Buying has been rather irregular 
and whilst at times consumers have shown an interest in 
the metal, at others the market has been practically idle. 
Consumers appear to be well covered, but lately there 
have been indications that some improvement might be 
expected in the industrial demand for materials in which 
lead is used, and if this develops there should be more 
active buying of the raw product. The producers 
at times have shown a willingness to sell with some 
freedom, and this has been responsible to a certain 
extent for the weakness in values. American figures give 
the stocks of refined lead in the United States at the end 
of March as 143,511 tons, whilst the production during 
that month was 36,436 tons and the deliveries 31,052 tons. 
Dull conditions continue to rule in the spelter 
market, and buying has been on a limited scale by 
merchants and consumers. There has been little specula- 
tion in this market, but at times recently when prices have 
receded “‘ stop loss” orders have made their appearance, 
with the result that the position has become distinctly 
weak. The outlook for this metal can hardly be described 
as favourable whilst the galvanising trade remains in 
such a poor condition. Other consuming industries, 
such as the brassmakers and the die castings makers, 
appear to be well employed, and are taking fair quan- 
tities of lead. Supplies are on a good scale, in fact. 
more than the market in its present state requires ; 
but the general opinion is that at current levels spelter is 
not only the cheapest metal, and should therefore be 
attractive on this score, but that a continuation of the 
ruling low prices must lead to a curtailment of output. 
It has been said for some time, however, that some of the 
mines have been unable to produce profitably, but so far 

there have been no signs of a restriction of operations. 


Non-ferrous Metal Average Prices. 

The poor trading conditions which ruled on the 
London Metal Exchange in April were reflected in further 
declines in the average prices for that month. In every 
department there was a drop in values, although, 
excepting in the case of tin, the movements were not 
excessive. In the copper market the average price for 
standard cash was 9s. 4d. less than in March and for three 
months metal was 8s. 9d. lower. The decline in the average 
price for electrolytic copper was 2s. 11d. and for wire bars 
2s. 4d., whilst for best selected copper the average fell 
6s. 1d. below that for March. The wide fluctuations in the 
price of tin resulted in a drop in the average price in 
April, of £14 16s. 3d. for cash tin, whilst for three months 
the average was £16 15s. 1d. lower than for the previous 
month. There was also a fall in the price of lead during 
April, and for shipment during the current month the 
average was 8s. 4d. less than in March, the average for 
shipment during the third following month being 9s. and 
the mean being 8s. 7d. down on the figure for the previous 
month. Spelter was a disappointing market throughout 
April, and the drop of 12s. 9d. in the average price for 
metal for shipment during the current month was not 
surprising. The average for shipment in the third follow- 
ing month was lls. 2d. lower, the mean being Ils. 11d. 
below the March average. The following are the official 
average quotations of the London Metal Exchange for 


April :— 


SranpDaRD CoprER ... Cash (mean) ... £39 7 0 
3 months (mean) £39 12 23 
Settlement £39 7 23% 
ELEectroLytTic CoprER (mean) £43 17 238 
ELECTROLYTIC WIRE Baks ... * £44 6 3} 

Brest SELECTED COPPER (mean) ... ... --- £43 12 6 
STANDARD TIN... Cash (mean) ... ... £168 15 53¢ 
3 months (mean) ... £169 7 7% 

Settlement £168 15 0 
For shipment the current month... £15 11 6}§ 

For shipment the third following 

Lap WIG Sc 5 aoe tau aa, 8a 15 12 5k 
Mean £15 12 083 
| Saetonncat ia NSS OS eda “ake Se 
For shipment the current month... £13 14 633 

For shipment the third following } : 
SPELTER MES. cc wate ees. | Ke £13 18 49% 
Mean £13 16 532 
Settlement £13 14 7,5, 
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from associated British Steelmakers. 


Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 


PIG IRON. 


Home. 


(D/d Teesside Area.) 


Foundry home prices, except for Scotland, less rebate of 5/-. 


N.E. Coast— £ «. d. 
Hematite Mixed Nos. 612 ¢. 
eS No. 1 613 0 
Cleveland— 
a 511 6 
No. 3 G.M.B. 5 9 0 
No. 4 Foundry 510 0 
Basic 5 0 0 
MrpLanps— 
Staffs— (Delivered to Black Country Station.) 
North Staffs. Foundry... 511 0... ... 
o » Forge O BO ca. o- 
Basic ait 5 0 Otof5 5 0 
Northampton— 
Foundry No. 3 5 8 6 
Forge 5 5 6 
Derbyshire— 
No. 3 Foundry 6 11..0 
Forge 5 8 0 
ScoTLanD— 
Hematite, f.o.t.furnaces 613 0 
No. 1 Foundry, ditto 0 6 


No. 3 Foundry, ditto 
Basic, d/d 
N.W. Coast— 


Hematite Mixed Nos. ... } 


an 
~ 
1 @ 
—] 


1s 6 


Aan an 


C5. 
13. 0d/d Glasgow 


Sheffield 


4 6 ,, Birmingham 


MANUFACTURED IRON. 


Lancs AND YORKS— 
Crown Bars 
Best Bars 
MrpLanps— 
Crown Bars . 
Marked Bars (Staffs) 
No. 3 Quality... 
No. 4 Quality 
ScorLanD— 
Crown Bars 
Best.. 
N.E. Coast— 
Crown Bars 
Best Bars 
Double Best Bars 


Home. 
£ se. d. 
i3 6. 0 
13 15 0 
13 5 0 
15 15 0 
1112 6 
12 3 6 
13 0 
13 15 0 
13 5 0 
13 15 0 
. 14 5 0 


NORTHERN IRELAND AND FREE STaTE— 


Crown Bars, f.0.q.... 


. 1317 6. 


STEEL. 
*Home. 
LONDON AND THE SouTH— £ s. d. 
Angles ARB. Ors 
Tees 12 3 0 
Joists ll 3 0 
Channels... 1l 8 0 
Rounds, 3in. and up 12 3 0. 
P under 3in. 12 15 6f 
Flats, under 5in. ... 1215 6t 
Plates, jin. (basis) 1113 0 
ee ee 1118 0 
Z fin. 12 3 0 
” fin. ... 12 8 0 
Un. fin. to and incl. 
6 Ib. persgq. ft. (8-G.)... 12 10 0 
Boiler Plates, jin. 12 3 0 
Norts-East Coast— Zs. d. 
Angles 11 0 6 
Tees.. 12 0 6 
Joists ll 0 6. 
Channels.. ll 5 6. 
Rounds, 3in. and up 12 0 6 
under 3in. 12 13 Ot 
Plates, #in. (basis) 11 8 0 
oh MR. 1113 0 
” qin. . 1118 0 
» tein. ... .12 3 0 
Un. in. to and incl. 
6 lb. per sq. ft. (8-G.)... 12 10 0.. 
Boiler Plates, #in. . 1118 0 
MIDLANDS, AND LEEDS AND DIsTRICT— 
£ 8s. d. 
Angles ak 8 6 
Tees... 12: 0. @.. 
Joists ll @ 6% 
Channels... ; mS" S: 
Rounds, 3in. and up 12 0 6. 
+ under: 3in. 12 13 Of 
Flats, 5in. and under ... 12 13 Ot 
Plates, jin. (basis) . 1110 6 
Ps frin. 1115 6 
” tin. ... .12 06. 
= fin. .. 12 5 6 
Un. fin. to and incl, 
6 Ib. persgq. ft.(8-G.)... 12 10 0. 
Boiler Plates, fin. ... 12 0 6. 


Export. 


5 is Me 
% 7 .@ 
6 2 6 
6 0 0 
5 19 0 


STEEL (continued). 


*Home. tExport. 
$8. ‘d. $ s. d. 
Giascow anD District— 
Angles . ~ oe O18 10 12 6 
Tees... » 48 1112 6 
Joists ; kh, Oyu s8 10 12 6 
Channels... ... (fd 8..6 10 17 6 
Rounds, 3in. and up i: 0.6 1112 6 
ea under 3in. 12 13 Of 1115 0 
Flats, 5in. and under 1213 of 1115 0 
Plates, jin. (basis) 11 8 0 i Ore 
vel fin. ... 11 13 0 iy 8 8 
* tin. 1118 0 1110 0 
” fein. 12... 3.,0 1115 0 
Un. in. to and incl. 
6 lb. persq. ft. (8-G.)... 12 10 0 12 10 0 
Boiler Plates, jin. oto BSG 12 2 6 
Sour Wates AREA— £ sad Ss 2. € 
Angles . othe @ 6 10 12 6 
Tees... « 23.0.8 1112 6 
Joists. a 10 12 6 
Channels... ... ot Out® 10:17. 4 
Rounds, 3in. and up - 12 (69 11 12 6 
“ under 3in. - 1213 Of 1115 0 
Flats, 5in. and under 1213 Of 1115 0 
Plates, in. (basis) « 12,20 6 ll 0 0 
” fyin. ... ee ae ll 5 6 
fin. . . 12 0 6 1110 0 
fin. itt B46 11 15 0 
Un. in. to and inel. 
6 Ib. persq. ft. (8-G)... 12 10 0 , 12 2 6 
IRELAND-—F.0.Q.— BELFAST. Rest or IRELAND. 
Seiad. 2 Mesh 
Angles ll 5 6 : ll 8 @ 
Tees... 12 5 6 12 8 0 
Joists 21 6 8 1115 6 
Channels 1110 6 11 13 0 
Rounds, 3in. and up 12 5 6 12 8 0 
»» under 3in. 12 18 0} 13 0 6 
Plates, jin. (basis) 1113 0 1115 6 
frin. ... 1118 0 12 0 6 
qin. 12 3 0 12 5 6 
Hin. 1210 0 1210 0 
Un. yin.tofin.incl. ... 12 3 0 12 5 6 
{t Rounds and Flats tested quality ; untested 9/- less. 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £ end. £. ». 4. 
11-G. to 12-G., d/d 1415 0 f.o.b. 1310 0 
13-G., d/d és 15 2 6 f.io.b. 13 10 O 
14-G,. to 20-G., d/d 1510 0 fio.b. 13 15 0 
21-G. to 24-G., d/d 15 15 0 f.0.b. 14 0 0 
25-G. and 26-G.,d/d ... 1610 0 ..f.o.b. 14 15 0 


Irish Free State, £15 15s., f.0.q., four-ton lots. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra; and under 2-ton lots to 
10 cwt., £2 per ton extra. 


Galvanised Corrugated Sheets, Basis 24-G.— 
Home. fa -2é 
4-ton lots and up - 1810 0 
2-ton to 4-ton lots 18 17 6 
Under 2 tons ‘ 20 2 6 


Export; India, £19 15s. c.i.f.; Irish Free State, £18 10s. 
f.o.q.; General, £16 15s. f.0.b., 24-G. basis. 


Tin-plates. 
20 by 14 basis, f.0.b. Bristol Channel Ports, 20/3 to 21/6. 





Export. 
£s.d 
13 5 0 
13 15 0 
13 5 0 
1315 0 
14 5 0 
+Export. 
£ s. d. 
10 12 6 
1112 6 
10 12 6 
1017 6 
1112 6 
11 15 0 
1115 0 
1... 0.8 
Li. 6.8 
1110 0 
1115 0 
1210 0 
12 2 0 
£s.d 
10 12 6 
1110 0 
10 12 6 
10 17 6 
1112 6 
1115 0 
11 0 0 
ky &.” 
1110 0 
1115 0 
1210 0 
12 2 
£s.d 
10 12 6 
1112 6 
10 12 6 
10 17 6 
11 12 6 
1115 0 
1115 0 
1) 0 0 
ll 5 0 
1110 0 
1115 0 
1210 0 
12 2 6 


Tin-plate Bars, d/d Welsh Works, £7 15s. 
Billets. 100-ton lots and over, 35 to 100 tons, 5/- extra: less 
than 35 tons, 10/- extra. £ s. d. 
Soft (up to 0-25% C.), untested 5 PRT 8 
» ” ” tested ‘ it ae 
Basic (0-33% to 0-41% C.) ; 812 6 
» Medium (0-42 to 0-60% C.) 9 2 6 
» Hard (0-61% to 0-85% C.) 912 6 
ri » (088% to 0-99% C.) . 10 2 6 
* » (over0:99%C.).. » 8,a2., 6 
Rails. Heavy, 500-ton lots, f.o.t. . 8-8 
» Light, f.o.t.... J ~ Ue" Ss us 
FERRO ALLOYS. 
Tungsten Metal Powder . . 4/9} per lb. (nominal) 
Ferro Tungsten :. . 4/8 perlb. (nominal) , 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
* 6 p.c.to8p.c. ... ... £24 0 0 7/6 
. 8p.c. to 10 p.c. .. £24 0 0 7/6 
Max. 2p.c.carbon ... £36 0 0 1) /- 
» lp.c.carbon ... £38 5 0 11/- 
0-50 p.c. carbon £41 0 0 12/- 
- - carbon-free _... _1/- per lb. 
Metallic Chromium ... ... . ... 2/5 per lb. 
Ferro Manganese (loose), 76 p.c. .. £18 15 Ohome 
» Silicon, 45 p.c. to 50 p.c. .. £12 0 Oscale 5/- p.u. 
- ” 75 p.c. ave .. £17 0 Oscale 6/- p.u. 
»  Wanadium... eA .. 14/- per Ib. 
» Molybdenum ... ... . «+ 4/9 perlb.; 5/- forward 
» Titanium (carbon-free) . . 9d. per Ib. 
Nickel (per ton)... .. 6 .. £185 to £190 per ton 
Cobalt ..._... .. c+» 8/6 to 9/6 per Ib. 





t Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, May 4th.) 


CoprER— 
Cash ... Sas - £38 12 6to £38 13 9 
Three Months . ‘ £38 18 9to £39 0 O 
Electrolytic .. . £43 0 Oto £43 10 0 
Best Selected Ingots, d/d Bir- 
mingham ..._.. £43 5 0 
Sheets, Hot Rolled is £73 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) .. 12}d. 12}d. 
»  Brazed (basis) .. - 12}d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £36 10 O 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy ild. 11d. 
»  Brazed.. , 13d. 13d. 
Tin— 
Cash ... .. £160 0 Oto £l60 5 0 
Three Months £160 15 Oto £161 0 0 
SPELTER— 
Oaahics- <.. £12 17 6to £12 18 9 
Three Months £13 2 6to £13 3 9 
Leap— 
Cash ... £14 17 6to£l4 I8 ¥ 
Three Months .. £15 1 3to £15 2 6 
Aluminium Ingots (British) P £100 to £105 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b, Grangemouth)— Export. 
Navigation Unscreened 19/- to 19/6 
Hamilton Ell 19, 
Splints 20/6 

AYRSHIRE— 
(f.0.b. Ports)—Steam 16 
FI¥ESHIRE— 

(f.0.b. Methil or Burntisland)- 

Prime Steam ... ‘ 17/6 
Unscreened Navigation 18/6 to 19/ 
LoTHIANS— 
(f.0.b. Leith)—Hartley Prime 17/6 
Secondary Steam 16/6 to 17/- 
ENGLAND. 
Souts YORKSHIRE, HuLL— 
B.S.Y. Hards... 22, 
Steam Screened 19/6 to 20/- 


NORTHUMBERLAND, NEWCASTLE 
Blyth Best 
» Second... 
» Best Small 


Unscreened 
DorHamM— 
Best Gas.. 
Foundry Coke 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/— to 29/6 
South Yorkshire ... ... 25/6 to 27/6 
Seconds ... ... 22/- to 24/- 
CarpDiIFF— SOUTH WALES. 


Steam Coals : 
Best Admiralty Large 
Best Seconds 
Best Dry Large 
Ordinaries 
Bunker Smalls 
Cargo Smalls . 
Dry Nuts 
Foundry Coke 
Furnace Coke 


Patent Fuel 
SwaNnsEA— 
Anthracite Coals : 
Best Large ... ..- 
Machine-made Cobbles 
Nuts 
Beans 
Peas l 
Rubbly Culm 


Steam Coals : 
Large Ordinary 


FUEL OIL. 


Inland consumption : contracts in bulk. 


18/6 to 19/6 


18/- 
17/6 
18/— to 19/- 
21/6 
29/- to 35/ 


24/- to.24/6 


24/- 
23/6 to 24/- 
23/6 to 24/- 
18/6 to 19/- 
17/6 to 18/- 
25/- to 27/- 
42/6 to 57/6 
30/- to 35/- 

25/6 
38/- to 41/- 
41/- to 51/- 
40/- to 50/- 
33/— to 38/6 
26/- to 29/6 
15/- to 16/- 
20/- to 25/- 


Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 
Diesel Oi) 


Per Gallon 
33d. 
44d. 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 


Collective Contracts. 


Ir negotiations for the settlement of disputes 
between employers and workers are now being conducted 
within the law, there, nevertheless, appears to be little 
disposition on the part of the unions to show more con- 
ciliation in coming to terms with the employers’ federa- 
tions. They cannot go beyond the law, but they endeavour 
to profit from the time lag that usually occurs before a 
law can be put fully into operation to compel employers 
to make fresh collective contracts under conditions that 
would avoid the limitations of the new legislation. The 
Paris engineering workers’ union expected to obtain the 
same terms as were allowed by the Government to men in 
the State aircraft factories. Those terms are severely 
criticised by private industry as offering an unfair pre- 
cedent which is likely to prejudice manufacturers in their 
negotiations with the unions. Existing contracts have not 
been denounced, and the unions have no right to demand 
new ones, but the Paris employers’ federation consented 
to another contract being prepared in accordance with the 
recommendation of the arbitrator, who disallowed the 
union’s claim for an advance in wages. This question of 
wages was to be the subject of an arrangement between 
the men and their employers. The Paris engineering 
workers’ union sent an ultimatum to the employers’ 
federation to the effect that the new contract must be 
signed before the end of April. At the time of writing 
this has not been done, nor does there appear likely to be 
an immediate settlement if it be true that there are matters 
upon which the two parties have not yet been able to 
reach agreement. The Government has intervened with an 
official republication of clauses in the new arbitration law 
which must constitute the basis of all new collective 
contracts. It thus destroys the effect of its own pre- 
cedent, and supports employers in making terms that 
restore to them their authority and give stability to 
relations between employers and their men. The present 
negotiations are of importance for the future of the 
engineering and metallurgical trades, since the new 
contract is expected to suppress union interference with 
discipline and the management of works, while wages’ 
disputes will have to be settled by arbitration without 
strikes, except when justified by a secret majority 
vote of workers. Behind all this syndicalist forces are 


agressive, although somewhat demoralised, and future 
+} 


tranquility depends upon the Government seeing that the 


law is enforced. 


Shipping. 


The report upon French shipping during 1937, 
presented recently by Monsieur Marchegay. general 
secretary of the Central Committee of French Shipowners, 
explains clearly the events that have brought so much 
trouble on “free shipping ”’; that is to say, shipping 
owned by companies that are not subsidised by the State. 
One trouble is that shipping is an international trade 
outside the boundaries that protect home industries. 
Shipping cannot benefit from protection, except the 
monopoly of colonial traffic with French ports, and every- 
thing bought is enhanced in price by the home industrial 
protection. The final blow came with the forty hours’ 
week, ‘accompanied by a slackness of discipline which 


Monsieur Marchegay regards as particularly serious. All 
this has long been known, and shipowners themselves 
declare that they see no way out of the difficulty. It 


cannot be said that all shipping companies are unable 
to make a profit, but, on the whole, the situation is very 
unsatisfactory, and the report declares that the industry 
is incapable of buying ships so long as it fails to attract 
capital. Owners look to the State to solve the problem, 
either by granting financial aid or by embarking upon 
an extensive shipbuilding progratnme. If the merchant 
fleet is to be maimtained at its present tonnage, no less 
than 1,600,000 tons will have to be renewed during the 
next ten years. Monsieur Elbel, a former Minister of 
the Merchant Marine, has appealed to the present Minister 
to obtain from the Government the inclusion of a plan 
in the programme for national defence for the construction 
of 600,000 tons of merchant shipping. The Minister 
declares that the Government has under consideration a 
shipbuilding programme, and there appears to be little 
doubt that something will be done for shipping in the 
plans now being prepared for an economic recovery. The 
State is already owner of ships for particular services 
run by companies, and the course of events is obliging 
the State to take upon itself a fuller participation in 
merchant shipping, if not practically a monopoly of the 
construction of new ships for the time being. Marseilles 
owners are not satisfied with this solution of the problem, 
which does not take into account the disabilities under 
which shipowners labour. Monsieur Jean Fraissinet 
declares that they are burdened with double the charges 
imposed on foreign shipowners, and that little can be done 
until everyone will work and obey the law. 


The Garabit Bridge. 


This year is the fiftieth anniversary of the com- 
pletion of the steel railway bridge built by Gustave Eiffel 
over La Truyére River at Garabit, which is still regarded 
as a remarkable and picturesque structure. It spans a 
valley, 1800ft. wide and 410ft. deep. The velocity of the 
river and its torrential character did not allow of a pier 
being sunk in the bed, and Eiffel adopted a method 
of construction which he had employed under similar 
conditions over the river Douro in Portugal. The steel 
arch, with a span of 541ft., carries at its apex the girder 
railway bridge, which has intermediate supports from piers 
at the ends of the arch and between the ends and the apex. 
It has some historic interest in the fact that it introduced 
a new technique in the early days of steel bridge construc- 
tion by combining lightness with elegance of design that 
at first created a good deal of misgiving. Eiffel had to take 
the whole responsibility for its safety on himself. The 
following year he built the tower in Paris which bears 
his name. Incidentally, the arch was built up from each 
end with cable supports from the tops of piers. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Offce, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


481,966. August 20th, 1936.—SrTeamM SUPERHEATERS FOR 
Smoke Tuse Boiters, Superheater Company, Ltd., and 
H. Melhuish, Bush House, Aldwych, London, W.C.2. 

The object of this invention is to provide, among other 
things, an improved reversed header superheater in which access 
to the securing clamps and nuts is facilitated and to permit easy 
withdrawal of the elements. According to one embodiment 
of the invention, shown in the accompanying drawing, the 
headers A and B are simple box-like castings, and studs C for 
the element jointing clamps are mounted in the bottom walls 
of the headers, and are positioned so that the clamp bars D 
extend longitudinally of the headers, i.e., transversely of the 
smoke-box and parallel with the smoke-box tube plate. Each 
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clamp bar holds the two ends of elements lying in adjacent 

smoke tubes in the same horizontal row. The elevation of 

the saturated steam header A above the level of the super- 

heated steam header B is such that the studs of the header A 

and the nuts on the studs are above the plane in which end 

surfaces of the superheated steam outlet ends E of the elements 
lie; thus, although the studs and nuts lie in longitudinal 
vertical planes of the boiler in which the outlet ends E of the 
elements in alternate vertical rows lie, neither they nor the 
clamps impede the insertion or withdrawal of the respective 
elements. To facilitate the insertion of cleaning implements 
into the smoke tubes containing superheater elements, the 
elements in each vertical row of smoke tubes may have one set 
of their upturned end portions offset in the direction away 
from the vertical longitudinal central plane of the smoke tubes.— 

March 21st, 1938. 

482,079. May 13th, 1937.—SeparaTELY FIRED SUPERHEATERS, 
Foster Wheeler, Ltd., Aldwych House, Aldwych, London, 
W.C.2. 

The object of the invention is to provide improved steam- 
raising apparatus in which superheat control is readily obtain- 
able, regardless of boiler operation within the available space 
requirements in marine use. No broad claim is made to 
separately fired generators and superheaters, the invention being 
limited to and consisting of apparatus, wherein the steam 
generator of vertical water-tube type and superheater are 
independently arranged in a setting common to both. A steam 
generator A has upper and lower drums B and C. Baffles D 
and E provide three passes for the furnace gases over the steam 
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generating tubes. The wall F of the setting has an opening in 
its upper portion, through which the gases flow from the third 
gas pass into the flue G, in which are situated an economiser 
and an air heater. A vertically extending wall H, parallel to F, 
provides a superheater compartment, in which a superheater 
is located in the upper portion, and connected with the steam 
space of the upper drum B by a conduit. A burner K of any 
suitable type having means for readily controlling the intensity 
of firing is disposed in the lower portion of one of the walls 
forming the superheater compartment, which is connected with 
the lower end of the flue G. If desired, a plurality of such 
burners may be installed. With this arrangement the degree of 
superheat may readily be controlled by the burner K, independ- 
ently of the operation or firing of the boiler.—March 23rd, 1938. 





INTERNAL COMBUSTION ENGINES. 


482,350. September 26th, 1936.—ScraPer Piston Rive, 
Robert William MHarvey-Bailey, 36, Ashbourne-road, 
Derby. 

The inventor says that the disadvantage of the usual form of 
scraper ring is that the holes or slots through it weaken it 
locally, and cause its pressure on the cylinder wall to vary from 
point to point. Further, the weakness of the ring makes it 
liable to break when being expanded on to the piston, as the 
presence of the groove in the outer surface of the ring increases 
the tensile stress on the inner surface during this process. 
In one form of the invention the improved ring A has a compara- 
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tively wide groove B with a rounded base in the outer face. 
In the inner face is also formed a rounded groove C, but less 
both in width and depth than that in the outer face. The parts 
above and below the two grooves are joined by a central web, 
the vertical centre line of which lies rather nearer to the centre 
of the piston than the vertical centre line of the ring. By means 
of this construction, the tensile stress on the inner face of the 
ring is relieved by the inner groove, while as this groove is com- 
paratively small in comparison with the outer a substantial 
pressure per unit of area is maintained on the cylinder wall by 
the two portions of the ring above and below the outer groove.- 
March 28th, 1938. 


TELEGRAPHS AND TELEPHONES. 


482,103. August 9th, 1937.—ArTrENUATORS oF ELECTRIC 
Sienats, Siemens und Halske Aktiengesellschaft, of 
Berlin-Siemensstadt, Germany. 

This invention relates to electrical networks of the type 
having a pair of input terminals and a pair of output terminals 
connected by elements, some of which are non-linear, whereby 
the transmission coefficient of the network for alternating 
signals between the input and output terminals can be varied 
by means of bias applied to the non-linear elements. Such net- 
works are often used as variable attenuators or echo-suppressors 
in the transmission of electrical signals. The four dry-plate 
rectifiers D,, D,, which are the non-linear elements, are each 
associated with an ohmic resistor R,, R,. R, and D, are in 
parallel, R, and D, in series. The four combinations are arranged 
in a bridge between the input transformer X and the output 
transformer Y (R,, D,), being the line elements and (R,, D,) 
the lattice elements. The centres of the secondary of the input 
transformer and of the primary of the output transformer 
are connected to a source of bias A B. Each resistance is chosen 
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so that its conductance is much smaller than that of the asso- 
ciated rectifier in the conducting state and much larger than 
that of the rectifier in its non-conducting state. If A is made 
sufficiently positive to B, the rectifiers D, will always be in the 
conducting state, and the rectifiers D, always in the non-con- 
ducting state. Since the conductance of D, is thus large com- 
pared with that of its associated resistance, the arrangement will 
behave substantially as if rectifiers D, alone were present. The 
network will thus have its greatest transmission coefficient, 
which will depend on the conductance of the D, elements. 
If A is made sufficiently negative to B, D, will be conducting and 
D, non-conducting. The arrangement will then behave sub- 
stantially as if all the rectifiers were removed and the net- 
work was a simple bridge of the resistors R,, R,. If R,=R, 
the network will then have its lowest transmission coefficient, 
which will be substantially zero. The resistors R and rectifiers 
D may be adjusted so that for all values of the bias the charac- 
teristic impedance of the network is substantially constant, 
and that the advantages characteristic of all constant resistance 
networks are not lost by the association of resistors with the 
rectifiers.— March 23rd, 1938. 


MOTOR CARS AND ROAD TRAFFIC. 


481,608. September 18th, 1936.—VEHICLE BRAKING SysTEMs, 
Automotive Products Company, Ltd., Brock House, 
Langham-street, London, W.1, F. G. Parnell, and A. F. 
Martindale, 12, Queen’s Gate-place, London, S.W.7. 

This invention relates to vehicle braking systems and pro- 
vides a vehicle braking equipment which is adapted not only to 
give a powerful braking action with a relatively light pedal 
effort, but which is also designed so as to remain operative 
even though one or some of the components should become 
defective in service. A mechanical servo-booster A is con- 
trolled by the usual brake pedal through the arm B. An 
auxiliary arm C is mounted alongside B, both arms being shaped 
obliquely at their bosses, so that when B is moved angularly 
the oblique surfaces cause the effort to be used partly for engaging 
the booster and partly to rotate arm C. The arm C is connected 
mechanically with the brakes of the rear wheels. Arm B actuates 
the main piston of a tandem master cylinder unit D, the interior 
of which is divided into two working compartments 
fed from independent reservoirs. One of the working spaces of D 
actuates the rear wheel brakes and the front shoe of each 
front wheel brake. The other working space actuates the rear 





524 


THE ENGINEER 


May 6, 1938 








shoes of each front wheel brake. In the event of a failure in the 
main hydraulic system, the front wheel rear shoes are still 
applied hydraulically and the rear wheel shoes mechanically. 
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li both hydraulic systems are rendered inoperative, then the 
rear brakes can still be operated through the mechanical 
system.—March 15th, 1938. 


METALLURGY. 


481,683. November 2ist, 1936—Deposirine Metat, W. A. 
Oubridge and E. Carpenter, Brico Works, Holbrook-lane, 
Coventry. 

This invention relates to a method of and means for deposit- 
ing ‘‘ Stellite *’ on valves. The apparatus consists of a base A 
upon the central spindle of which are mounted two rotating 
tables B and C. When B is turned C is rotated in the opposite 
direction by the crown gear G. On each of the tables is mounted 
a gas torch and a stick of “ Stellite."’ The valve to be treated 




















is first heated and then placed on a central copper block D, 
which is insulated from the base by an asbestos mat. At the 
beginning of the operation the holders are close together with 
the “‘ Stellite ’’ sticks and torches directed at the same spot 
on the valve face. When the valve has reached the required 
temperature, B is rotated and the holders move away from each 
other round the valve. At the same time the sticks of *‘ Stellite ”’ 
are fed towards the valve face at a predetermined speed. At 
the end of the operation the holders meet and the ‘* Stellite ”’ 
applied by each is fused without a joint.—March 16th, 1938. 


MISCELLANEOUS. 


481,696. April 17th, 1937._-GrEaseE Guns. R. H. Whitelegg 
and Whitelegg and Rogers, Ltd., of Grand Buildings, 
Trafalgar-square, London, W.C.2. 

The main container of the grease gun consists of a cylinder 
provided with a piston and piston-rod, the chief purpose of 
which is to indicate the quantity of grease in the container 
and to rid it of any air pockets. The end of the main con- 
tainer has screwed thereon a casting A, in which are formed a 
smaller cylinder C and its peripheral enlargement B, with an 
outlet port to the greasing nipple. An operating lever is 
pivoted to the casting and operates the plunger D. When 
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the lever is actuated, each return or non-working stroke of 
the piston causes a reduction in pressure in the cylinder B and 
in C with the result that grease is drawn thereinto from 
the main container and on each working stroke of the 
plunger grease is expelled from the outlet end of the smaller 
cylinder through the non-return valve. Owing to the provision 
of the peripheral enlargement of the smaller cylinder, there is 
always a large quantity of grease readily available to charge the 
evacuated part of the cylinder, with the result that high-pres- 
sure greasing may be effected without the necessity of actuating 
the piston in the main container.—March 16th, 1938. 


481,949. September 18th, 1936.—ELectroLytTic CoNDENSERS, 
Standard Telephones and Cables, Ltd., and Charles 
Frederick Allen Wagstaffe, both of Connaught House, 63, 
Aldwych, London, W.C.2. 

This invention relates to power factor correcting networks 
and to capacitative systems suitable for alternating-current 
circuits. The power factor correcting circuits shown employ 
electrolytic condensers. Because of the known characteristics 
of electrolytic condensers, such condensers have not been used 
hitherto. In the left-hand diagram two equal electrolytic 
condensers A and B in series across the supply have similar 
electrodes connected together. A rectifier & is connected in 


parallel with one of the condensers and maintains automatically 
a polarising voltage across each condenser. If the positive poles 
of the condensers are connected together, the rectifier is con- 
nected in such sense as to present low resistance to current 
passing from D to E. The rectifier may be of any type, copper 


oxide rectifiers or other contact type rectifiers being particu- 
larly suitable. The circuit may be made symmetrical by the 
provision of rectifiers, connected one across each condenser, as 
shown at E and F in the centre illustration. To increase the 
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polarising voltage to prevent the application of any reverse 

voltage across the condensers, an auto-transformer G may be 

provided, as shown in the right-hand diagram.—March 18th, 

1938. 

482,244. July 17th, 1937—Wer Evecrro.ytic CELLs, sucH 
As ELECTROLYTIC CONDENSERS, N. V. Philips’ Gloeilampen- 
fabrieken, of Emmasingel, Eindhoven, North-Brabant, The 
Netherlands. 

The electrolytic cell or condenser described in this specification 
consists of an aluminium vessel containing electrolyte covering 
an anode A carried by a stem B on a base of hard insulating 
material. The stem is secured to the base by flanging the lower 
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end. When the end is being flanged as shown at C an anode 
conductor D is clamped to it. A rubber disc E seals the stem 
and the vessel with respect to the base. In the vessel is an 
annular strip F of ferro-chromium secured to the vessel by spot 
welding. The gas outlet device of the condenser consists of a 
rubber ring G, which normally obturates one or more holes H 
provided in a dome. The latter is surrounded by a cap with an 
aperture J and contains sawdust which acts as a liquid-absorbing 
material.— March 25th, 1938. 











Forthcoming Engagements. 





Secretaries of Inetitutions, Societies, &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at tahich the meeting is to be held should be clearly stated. 








To-pDay. 

Inst. or ELECTRICAL ENGINEERS : ScotrisH CeNTRE.—Train- 
ing College Hall, Park-place, Dundee. ‘‘ Evolution of Elec- 
trical Power,”’ Faraday Lecture, Dr. A. P. M. Fleming. 7.30 p.m. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting. A number of films will be shown. 

Inst. oF SANITARY ENGINEERS.—Caxton Hall, 8.W.1. 
“* Some Factors Affecting the Design of Sewage Disposal Works ” 
J. Hurley. 6.30 p.m. 

Iron anv Street Inst.—Inst. of Civil Engineers, Great 
George-street, S.W.1. Annual meeting and Symposium on 
Steel-making. 10 a.m. each day. 

Orp CEnTRALIANS.—Hall of the Worshipful Company of 
Clothworkers, Mincing-lane, E.C. Annual dinner. 

Royat Inst.—21, Albemarle-street, W.1. ‘‘ The Nature of 
Chemical Reactivity,” Dr. H. W. Melville. 9 p.m. 

Saturpay, May 7TH. 

Inst. or ELECTRICAL ENGINEERS: METER AND INSTRUMENT 

Ssction.—Summer visit to Manchester and District. 
Sunpay, May 8TH. 

Royat AERONAUTICAL Soc.—Great West Aerodrome, near 

Hayes, Middlesex. Annual garden party. 2.30 p.m. 
Monpay. May 91H. 

CHARTERED Surveyors’ Inst.—12, Great George-street, 
S.W.1. ‘* The Prevention of Vibration in Buildings,” J. Francis 
Smith. 6.30 p.m. 

TuEspay, May 10rnA. 

ILLUMINATING ENGINEERING Soc.—TInst. of Mechanical 
Engineers, Storey’s-gate, S.W.1. “‘ Progress in Illuminating 
Engineering Abroad,” E. Uytborck. 7.15 p.m. 

Inst. or Crviz Enainerrs.—Great George-street, West- 
minster, S.W.1. Annual general meeting. 6 p.m. 

WeEDNEsDAY, May lliru. 

MANCHESTER Assoc. OF ENGINEERS.—Visit to works of Lino- 
type and Machinery, Ltd., Broadheath, Altrincham. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. ‘‘ The 
Co-ordination of Gas Supply,” Colonel W. M. Carr. 8.30 p.m. 
Tuurspay, May 12ru. 

Inst. or EtrecrricaL ENGINEERS.—Savoy-place, Victoria 
Embankment, 8.W.1. Annual general meeting. ‘‘ The Evolu- 
tion of Electrical Power,’’ Faraday Lecture, Dr. A. P. M 
Fleming. 6.30 p.m. 

Inst. or Fuet.—Junior Inst. of Engineers, 39, Victoria-street, 
8.W.1. ‘The Synthesis of Hydro-carbon Oils: Process of 
Synthetic Oils, Ltd.,’’ Dr. F. W. Myddleton. 6 p.m. 

Fripay to Tuzspay, May 13ru ro 17TH. 
Inst. or ELECTRICAL ENGINEERS : TRANSMISSION SEOTION.— 





Week-end visit to Belgium. 


Turespay, May 17TH. 

Inst, oF CHEMICAL ENGINEERS.—Joint meeting with Inst. ot 
Mechanical Engineers, Storey’s-gate, S.W.1.  ‘‘ Engineering 
Problems Associated with the Improvement of Temperatures 
and Humidity Conditions of the Atmosphere in Mines at Great 
Depths,” J. H. Dobson and W. J. Walker. 6 p.m. 

WEDNEspDay, May 18TH, To Saturpay, May 2Isv. 

British GLiass CoNVENTION.—Droitwich. 

Inst. oF TRaNSPORT.—Congress at Edinburgh. 

WEDNEsDAY, May 18rxH. 

Inst. oF Civin ENGINEERS: PortTsmMouTH, SOUTHAMPTON 
AND District Assoc.—Visit to the Vectis cement works, 
Newport, Isle of Wight. 

Tuurspay, May 197TH. 

Inst. oF MINING AND METALLURGY.—Burlington House, 

Piccadilly, W.1. Annual general meeting. 
Fripay, May 20TH. 

Assoc. oF OLp Cromprontans.—Trocadero Restaurant, 
Piccadilly, W.1. Annual dinner. 

Inst. oF ELEcTRICAL ENGINEERS: METER AND INSTRUMENT 
Section. Savoy-place, W.C.2.  ‘‘ Electrical Temperature 
Measurements in Physiology,” Prof. A. V. Hill. 

Fripay, May 27TH. 

Gtascow Universiry CLius, Lonpon.—Trocadero Restau- 
rant, London, W.1. Dinner. Professor E. P. Cathcart, M.D., 
D.Sc. in the chair. 7,15 p.m. for 7.30 p.m. 

Monpay To Fripay, May 30TH To JUNE 3kb. 

INsT. OF MECHANICAL ENGINEERS. Summer meeting at 
Cardiff. 

Monpbay TO SaTurDay, JUNE 6TH TO lITH. 

Inst. oF PETROLEUM TECHNOLOGISTS.—Conference on Oi 
Shale and Cannel Coal at Glasgow. 

Tvespay, JuNeE 147TH, To Fripay, June 17TH 

Inst. or British FouNDRYMEN.—-Annual Conference, at 
Bradford 

WEDNESDAY, JUNE 15TH. 

Inst. or Civit ENGINEERS.—Great George-street, West- 
minster, S.W.1. Conversazione. 7.45 p.m. 

Tuespay ro SaturpDay, JUNE 2Ilst To 25rH. 

British Waterworks Assoc.—Twenty-seventh 
general meeting and conference at Plymouth. 

TuEspay, JUNE 2lst. 

Inst. OF Civi, ENGINEERS: PoRTSMOUTH, SOUTHAMPTON 
AND District Assoc.—Visit to the Winchester by-pass road 
works (County of Southampton). 

Monpbay, JuLy 4TH, To FrRipay, JULY 8TH. 
ENGINEERS.—Summer Meeting at 


annual 


Inst. OF ELEcTRICAr 
South Midland Centre. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


A. ReyroL_sw aNp Co., Ltd., announce the appointment ot 
Mr. L. E. Mold (contracts manager), Mr. H. B. Leeson (technical 
manager), and Mr. W. A. Harriman (works manager), to the 


board of directors. 








CONTRACTS AND ORDERS. 


T'he Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Tue STAVELEY CoaL AND Lron Company, Ltd., Chestertield, 
has received a contract for approximately 9000 tons of 48in. 
cast iron pipes and special castings in connection with the 
pipe line from Derwent dam to Bamford filters for the Derwent 

alley Water Board. 

Tue GENERAL Ex.ecrric Company, Ltd., London, has received 
an order for a ‘ Witton” sectional unit paper machine drive 
from the Imperial Paper Mills, Ltd. The order covers the 
complete sectional drive for a new machine. The whole of the 
electrical equipment will be manufactured at the G.E.C. Engi- 
neering Works, Witton, Birmingham. 








LAUNCHES AND TRIAL TRIPS. 


RaFAELA, steamship; built by the Blythswood Shipbuilding 
Company, Ltd.. to the order of the Curacaosche Scheepvaart 
Maatschappy ; dimensions, length 335ft., breadth 56ft., depth 
14ft. 9}in., deadweight 4000 tons. Engines, triple-expansion, 
supplied by Aitchison, Blair, Ltd.; launch, April 19th. 


Donax, motor tanker; built by Harland and Wolff, Ltd.. 
to the order of the Anglo-Saxon Petroleum Company ; dimen- 
sions, length 460ft., breadth 59ft., depth 34ft., deadweight 
12,100 tons. Engines, eight-cylinder, four-stroke ; cylinders 
650 mm. bore by 1400 mm. stroke ; launch, April 28th. 

Ara, steamship; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of the British India Steam Naviga- 
tion Company, Ltd.; dimensions, length 460ft., breadth 61ft.. 
deadweight 6200 tons. Engines, twin-screw steam turbines, 
pressure 450 Ib. per square inch ; launch, April 29th. 








CATALOGUES. 


Tuomas LockeR AND Co., Ltd., Warrington.—Particulars 
of the firm's woven wire and wire gauge for screening, grading, 
sorting, &c. 

S. Briccs anv Co., Ltd., Burton-on-Trent.—Leaflet 160/38, 
illustrating various classes of aluminium equipment made by 
the company. 

PuoseHor Bronze Company, Ltd., 54, St. Thames-street, 
8.E.1.—Particulars of ‘‘ Bound Brook” oilless graphite and 
bronze bearings. 

MARSHALL, Sons anD Co. (Successors), Ltd., Gainsborough. 
—Folder 2448, illustrating some forms of steel fabrication 
carried out by the firm. 

DeteEt Propvcts, Ltd., Long-drive, Greenford, Middlesex.— 
A booklet describing a number of applications of ‘ Detel” 
protective coatings against corrosion. 

British ALuminium Company, Ltd., Adelaide House, King 
William-street, E.C.4.—Publication 391 C, ‘‘ Aluminium 





Foundry Data”; 391 F, “ Aluminium Finishing Processes.”’ 





mr 


ae 


Rae 


rR TREE Nt 





























LOE esi 








inc abi 


Trea 








Printed on thin paper for overseas circulation. 


he Engineer 


LONDON, 


FRIDAY MAY 


13, 1938. 








PUBLIC NOTICES. 
A dmiralty. 


ASSISTANT CIVIL ENGINEERS 
UIRED in the Civil Engineer-in- 
Ghiet's Department. 
Candidates must be not less than 
25 years of age, and must either be 
Corporate Members of the Institution . 
civil Engineers, or have passed Sections A and 
vf the examination qualifying for Associate wg, 
ship or have taken a ee exempting therefrom. 
The appointments will be for a probable duration of 
ibout three year 
The salary will be £360 for the first year, and 
£380 rene M, £400 for the second and third years 
respective 
Vacancies exist at Naval Establishments at home 
ind abroad. Candidates may apply for either or both. 
Those appointed to naval establishments abroad will 
receive first-class passages and appropriate local 
illowances to meet the extra cost of living. Salary 
vill start from date of embarkation. 
Applications, stating age, quali fications and experi- 
ence, to be addressed to the CIVIL ENGINEERI IN- 
CHIEF, Admiralty, 8.W.1 
Envelopes to be pt, 0.4 ** A.C.E. April,’ 


left-hand corner. 
AX 
Pye | ee DEVEL OPMEN'. 
‘CIES ae DRAUGHTSMEN, 
ane I and I, at the Royal Aircraft 
anes. South Farnborough, 


Ha 
Ref. 673 C, A ORAUGHTSMAN, Grade I, for Air- 
ift and General Engineering Work. 
Ref. 12C,—DRAUGHTSMAN, Grade I, for work 
in connection with the Design of Wireless Apparatus. 
Ref. 748C.—SEVERAL DRAUGHTSMEN, Grade 
if. for Afreraft and General Engineering Work. 








in top 
4394 





Ministry. 


DIRECTORATE 





Candidates should have had good general educa- 
ion and technical training and experience of a 
haracter appropriate to the post applied for 

LARKY Ae: 

Draughtsmen, Grade 1.—£220 a year rising by 
pn increments of £10 
to £260 (efficiency bar), 
and thence by £12 to £330 


a year. Commencing salary 
up to £260 a year, accord- 
ing to qualifications and 
experience. 


Draughtsmen, Grade I[.—Up to 82s. a week, Com- 
mencing salary according 
to qualifications and ex- 
perience, 

the appointments are non-pensionable. Entrants 

to Grade will be eligible for consideration for 
appointment to pensionable posts in the event of 


vacancies arising on the permanent establishment. 
Promotion from Grade IT to Grade I is governed by 
merit. 

Application should be made on a form to be 
»btained «quoting the appropriate Ref. No.) from the 
CHIEF SUPERINTENDENT, Royal Aircraft Estab- 
os cool “goath Farnborough, Hants, to whom it 
should be returned not later than 27th May, 1938. 

45 


532 

ir Ministry. 
APPLICATIONS = INVITED tor 
by FLIAN POSTS of DRAUGHTSMEN, 
RADE II, at various Royal Air Force 
Stations. Candidates should have had 
a good technical training, Engineering 
Workshop and Drawing Office expe- 








rience, 
Salary : 
fications and experience. 
tirade I (£220-10-£260-12-£330 per annum), 
by merit as and when vacancies arise. 
appointments § are 


Up ‘to 82s. a week, depending on quali- 
Promotion to Draughtsman, 
is governed 


Grade If non-pensionable. 
Draughtsmen, Grade and above are eligible for 
consideration for appointment to pensionable posts 
in the a of vacancies arising on the permanent 
establishment 

Application should be made on a form to be obtained 
(quoting reference No. B.505) from the UNDER 
SECRETARY OF STATE, Air Ministry, 8.2.D. (8.205), 
Adastral House, Kingsway, W.C.2, to whom it should 
be returned. 44 





4 a 6 

| A Vacancy Exists for 

* a MECHANICAL ENGINEERING 

ASSISTANT in the R Engineers’ 
Office, Corsham, Wilts. 

2. Candidates should be competent 

: Draughtsmen, and have had experience 

of Power Station Design, including 
steam and I.C. Prime Movers as applied to A.C. 
(Generation. They should have a sound knowledge of 
the Preparation of Specifications and Estimates and be 
capable of Mathematical Calculations in connection 
with the Design of Plant. 

3. Applications, accompanied by copies of two recent 
testimonials, should be forwarded to the ELEC- 
fRICAL AND MECHANICAL OFFICER, Royal Engi- 
Shaft, Park-lane, Corsham, Wilts marked 
‘M. stant ’* to reach him not later than 29th 
May, 19: Applications should state period of train- 
ing and subseque nt experience, together with dates and 
present age. 

4. Salary will be at a flat rate up to £9 per week, 
according to experience and qualifications. 

5. Probationary period 28 days. 


oyal 














4545 





rown Agents for the 


OvLONIES 
OOLL \NIAL GOVERNMENT 


APPOIN 

APPLICATIONS from auaiited candi- 
% : Po are INVITED for the following 
208" 

M/5766.— ASSISTANT ENGINEER REQUIRED for 
the Drainage and Irrigation Department, Malaya, for 
3 years, with possible permanency. Salary 400 dollars 
a month, rising by annual increments of 25 dollars a 
month to 800 dollars a month. (The Government rate 
of exchange is now 2s. 4d. to the dollar.) A children’s 
allowance is payable to married officers with children. 
Free passages and, if married, for wife and family not 
exceeding four persons. Liberal leave on full salary. 
Candidates, age 23-26, must be Corporate Members of 
the Institution of Civil Engineers or hold an Engi- 
neering Degree recognised as - ranting exemption from 
Sections A and B of the A.M.LC.E. examination, and 
have had at least two years’ experience on engineering 
works after taking degrees or completing articles, at 
least one year of which should have heen spent in a 
drawing-office. 

M/5785.—ASSISTANT LOCOMOTIVE SUPERIN- 
TENDENT REQUIRED for the Kenya and Uganda 
Railways for one tour of 24-48 oo with possible 
permanency. Free quarters and ages and liberal 
an on full salary. Salary £480. 20-44 £600-£30-£720 a 
year, but the commencing salary may be increased if 
the qualifications of the applicant justify it. Candi- 

» aged 26-36, must have a sound theoretical know- 
ledge of engineering and had practical training in 
locomotive working with a British Railway, and have 
subsequently filled a position of responsibility in a 
Running Department. 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifica- 
tions and experience, and mentioning ae pover. to 
the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W.1, quoting ne reference 
— against the appointment for which — 
made, 4560 
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PUBLIC NOTICES. 


PUBLIC NOTICES. 





Garrison 


/ ENGINEERS (Temporary) RE- 
QUIRED for the Establishment for 
erg Services at Army Stations in 
Great Britain 

Applications invited from candidates 
possessing recognised Engineering or 
Svehtectars qualifications, such as ig 3 A.M.LC.E., 
A.M.I.E.E., A.M.L. Mech. E., or ARLB -A. Diploma, 
and having recent experience ve Building and Con- 
structional Work. 

Candidates should preferably be between 30 and 45 
years of age. Preference given to ex-Service candi- 
dates, other things being equal. 

Salary, £350 a year, rising by annual increments of 
£18 to £458 and thence by annual increments of £25 
to £550 a year. Starting rates above the minimum of 
the scale may be paid = certain cases according to 
qualifications and experien: 

Application forms, obtainable by postcard from the 
UNDER- SECRETARY OF STATE (C.5), The War 
Office, London, 8.W.1, r~ be lodged not’ ace” _— 
25th May, 1938, “Quote Appts. 37. 


\ivil Service Com- 


MISSION. 
A COMPETITION is about to be held 


( ivilian 











'SS8 than 
INSP CTORS OF FACTORIES, CLASS 
IL (Men and Women) as from Ist ber, 1 

Candidates must be over 23 and at, S30 years 
of age on Ist June, 1938, but applications may be con- 
sidered from _ older candida’ they have excep- 
tiunally suit qa and are — 34. 

In general, candidates should possess a University 
Degree or Lye qualification. but this may re 





ar Department. 


DEMONSTRATOR REQUIRED on 
the Electrical side of the Mechanical and 
Electrical Engineering Branch of the 
Military College of Science, Woolwich. 

Candidates must be over 25 and 
should preferably be under 35 years of 
age. They should possess a University Honours 

. and a knowledge of the Principles and Practice 
of Radio Communications is desirable. 

Salary scale: £300 a year, rising by £18 annually 
for approved service to £400 a year 

The Federated Superannuation Scheme for Univer- 
sities will apply. The appointment has _ been 
approved up to July, yg = the first instance, but 
there is a ikelihood of its being extended. 

Prospects of promotion +i Lecturer on a scale rising 
to a maximum of £600 a year. 

Successful candidate will be required to take up 
his duties as early as possible. 

Application form obtainable by postcard from tie 
paler slg et B Military College of Science, Red 
Barrac! Woolwich, 8.E.18, to be lodged not later 
than 26th May, 1938. 4531 








Ww Department. 

MECHANICAL DRAUGHTSMEN 
REQUIRED. Pay up to £5 5s. a week, 
according to qualifications and experi- 
ence. Minimum age 23 y 

Prospects of sdemetion to higher posts 
a on B-.. as vacancies occur. 
Present posts are mable, but a suitably 
qualified entrant will be e eligible tor consideration for 
ps nro Lea the . should 











dispensed with in the case 
well fitted by suitable practical ,experience. Inspectors 
are required two years’ service to pass an 
examination in Factory Law and Sanitary Science. 

Salaries commence at £275, rising to £455, and 
Class If Inspectors may normally expect promotion 
to Class I, where salaries rise from £455 to £875 for 
Men, and £745 for Women. Eighteen higher posts 
carry salaries ranging from £950 to £1650 for Men and 
from £775 to £1100 for Women. 

lospectors may be called upon to yr - any part 
of the country. Their duties extend to all Manufac- 
turing Industries, and include the Conduct of Pro- 
ceedings under the Factories Act and Truck A 

The Regulations for the Competition and forms of 
application may 
by postcard, from the INDUST. ISION, 
Home Office, London, 8.W.1. The last date for 
receipt of leted applicati is 1st June, a A 








In case, appointments will 
probably Poo y for at least. two to three years. 
didates should possess the Higher National 
Certificate (Mechanical Engineering) or equivalent 
qualification, and should have had Workshop Experi- 
ence and Drawing-office Experience, preferably in the 
Preparation of Designs and Working Drawings of 
any of the following 
Gun Carriages and ‘Mountings. 
Guns and a. 
Ammunition Sto: 
Tanks and A: rmoured Fighting yebieiee. 
ceosamecead* Vehicle Chassis or Trailers. 
Small Lutricate Mechanical Mechanisms. 
Jigs and Tools. 
Application forms obtainable by post card from 
CHIEF SUPERINTENDENT OF ORDNANCE FAC- 
ia” (Advt. No. 217), Royal Arsenal, — 


PUBLIC NOTICES. 


enares Hindu 


INDIA. 

1. APPLICATIONS are INVITED for the POST of 
PROFESSOR of MECHANICAL ENGINEERING 
Salary Rs. 800-50-1200, with participation in the 
University Provident Fund; higher initial salary 
permissible for special qualifications. 

2. Candidate should state what practical -expe- 
rieuce he has had as an engineer and also whether h: 
has taught mechanical engineering subjects in any 
— of University rank. 

Single first-class boat fare from embarkation 
." to Bombay and single 


first-class railway fare 
from Bombay to Benares will 





University, 


be allowed to fcreign 
candidates oh first joining. Candidate should state 
the earliest date on which he can join, and will be 
required to execute a five years’ bond. The candidate 
phonia be able to lecture in a. 
The University covers area of 
a with sports and social life well organised. 
stations easily accessible. 
5. Apply, stating age, 
practical and teaching experience, 
starting salary required, with 


two square 
Hill 


academic qualifications, 
and the minimum 
attested copies of 


ae ed Page certificate, a recent photo- 
graph, and n of two gentlemen as referees to the 
PRO. VICE: CHANC EL LOR. Benares Hindu Uni- 


by the 30th June, 1938, 


versity, Benares, India, 
4509 





[Jniversity ¢ of London, King’s 


5 gg are INVIT m Graduates for 
a POST in CHANICAL ENGINEERING. which 
will be that re Rat! RER (initial salary £350 per 
annum) or ASSISTANT LECTURER (initial salary 
£300 per annum), aemighan to qualifications and 
practical experience. Duties commence 3rd October 
next.—Applications, accompanied by three copies of 
three recent testimonials, should be sent not later 
than 27th May to the SECRETARY, King’s College, 
Strand, W.C.2, from whom particulars and forms of 
applications may be obtained. All selected bas 
dates will be interviewed on 3rd June. 


(ity of Cardiff Education 


COMMITTEE. 
THE TECHNICAL COLLEGE. 
Principal: J. C. Gh B.Se., A.M. Inst. C. 


A.M.L . E. 

REQUIRED, to commence duties on 1st Septem 
next, a FULL-TIME LECTURER in MECHANICAL 
— ELECTRICAL ENGINEERING. Ability to take 

rical ber acer pee ye Subjects up to Honours B.Sc. 
Standard will be a recommendation. 

Candidates should hold an Honours Degree in Engi- 
neering or its equivalent, and should have had Indus- 
trial Experience 

The salary will be in accordance with the Burnham 
Technical Scale. 

Forms of application, together with further par- 
ticulars, are obtainable from the undersigned, to 
whom they must be returned by ee May. 

W. J. WILLIAMS 
Director of Education. 


4471 





City Hall, 
Cardiff. 





Required for the 
Must be a 
given Master of 
Oxford. ‘Qualifications = 
Engineering, Navigation, and Mathematics. Age 
not exceeding 40. Commencing salary £700 per 
annum, rising by annual increments of £50 to £850 
per annum.—Further information may be — 
from the Secretary, Col. R. CHAPMAN, C.M.C 
D.S.0., Marine School, Barrington-street, South 
Shields, to whom applications with copies of testi- 
monials should be sent before Ist June, 1938. 4514 


Principal 
Marine School of South — 
preference will be 


Arts of Cambridge or 





ochdale Education Committee 


MUNICIPAL ig nye roy SCHOOL. 
Principal : ARDMAN, A.M.C.T. 

APPLICATIONS — ARV LTED from Graduates and 
others specially qualified in Mechanical or Electrical 
Eugnomat for the POST of TEACHER of ENGI. 

NEERING DRAWING, MATHEMATICS, and 
SCIENCE, in the Junior Technical Day School and 
Evening National Certificate Classes. 

Drawing-office Experience essential and previous 
part or full-time Teaching Experience desirable. _ 

Salary in accordance with Burham Scale: Non- 
ps £186 to £384; Graduates, £234 to £480 per 


"industrial experience, to the extent of seven years. 
may be taken into consideration when fixing the 
commencing salary. 

Duties to commence on the Ist September, 1938. 

Forms of application, which should be returned on 
or before May 30th, 1938, may be obtained on appli 
cation to the Secretary at the School. 

J. E. HOLDEN, 


4534 Secretary for Education. 
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SITUATIONS OPEN, Pages 2 and 4. 
SITUATIONS WANTED, Page 4. 
AUCTIONS, Page 64. 
BUSINESSES and PREMISES 
(For Sale, &c.), Page 64. 

FOR SALE, Page 64 
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livres sterling, ou dans la monnaie du pays 
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Die Bezugsgebiihren sind zahlbar in Pfund- 
sterling oder in der Landeswahrung des 
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BRITISH ISLES .. £3 5 0 
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CANADA 
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Hone Kone: Kelly and Walsh, 
Ltd 


SHANGHAI: Kelly and Walsh, Ltd. 
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TURIN : mberg and Sellier, v. 
Maria Vittoria 18, and their 
Branches at Naples ‘and Rome 

Maruzen Co. All Branches 


AUCKLAND : Whitcombe and 


ombs, Ltd. 
(cordon & Gotch (A'sia), Ltd., Wel- 
lington, Auckland, and ‘hrist- 
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NAPIER: J. Wilson Craig and Co. 
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alsh, Ltd. 
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THIRD EDITION, REVISED AND ENLARGED. 





Illustrated. 381 pages. 





ELECTRO-PLATING A Survey of Modern Practice 


Including Nickel, Zinc, Cadmium, Chromium and the Analysis of Solutions. 
By Samuel Field, A.R.C.Sc., and A. Dudley Weill. 
This well-known book gives sound instruction in the methods, materials and plant 
used in electro-plating. The new edition contains particulars of all recent developments, 
and includes a comprehensive treatment of the chemical analysis of solutions. 
practical workers and students should have this useful manual. 


“May be recommended to anyone engaged in operating an electro-plating process.”—ELEC'RICIAN 


Order from a bookseller or direct from 
SIR ISAAC PITMAN & SONS LTD., Parker Street, Kingsway, London, W.C.2. 


All 


12/6 net (by post 13/-). 











PUBLIC NOTICES. 


PUBLIC NOTICES. 


PUBLIC NOTICES. 








(County Borough of Tynemouth 
WATER Der ApTEE 

pg ee are INVITED chy the following 
ENTS in the Water Engineers’ Office : 

L ENGINEERING "ASSISTANT. at a commencing 

salary of £300 per annum, increasing hy 

- annual increments of £25 to £350, subject to 

satisfactory service. 

Candidates must be Associate Members of 

the Institution of Civil Engineers, and have 

had experience in Waterworks Construction 

and Maintenance, especially in the Design 

and Construction of large Service Reservoirs 


in Reinforced te. 
2. ENGINEERING DRAUGHTSMAN, with Su 
veying Experience, at a commencing Salary 


£200 p.a., increasing by annual increment, 

of £10 to £240 p.a., subject to satisfactory 
service, 

The iti lesi ted under the Loca! 





Government and Other Oificers’ Superannuation Act, 
1922, and the selected candidates will be require: 

to pass a medical examination. 
Applications, stating age, experience, and qualifica 
tions, | — pan by copies of three recent testi 
ust be delivered to the nn not 





The Polytechnic, 
307-311, REGENT-STREET, 


SCHOOL OF ARCHITECTURE. 


A COURSE a TWELVE LECTURES on 
SIVIL DEFENCE ” 
will be given by C. W. GLOVER, Capt., late R.A., on 
MONDAY and FRIDAY a ENINGS, ‘at 6.30, com- 
mencing on 16th MAY, 1988. The Course is open to 
chartered or registered architects, qualified engineers, 
builders, contractors, &c. 
Fee for the Course, 15s. 
(N.B.—This fee does not apply to students residing 
in certain counties.) 
A pamphlet giving full details of this Course can be 
obtained upon application to the DIRECTOR of 
EDUCATION. 4547 


= . 
‘The Polytechnic, 
309, REGENT-STREET, W.1. 
MECHANICAL AND CIVIL 
ENGINEERING DEPARTMENT. 
APPLICATIONS are INVITED for the POST of 
FULL-TIME LECTURER in MECHANICAL ENGI. 
NEERING, to take up duties from Ist September, 
1938. Candidates must hold a University Degree and 

have had Works and Teaching Experience. 

Salary in accordance with the Burnham Technical 
Scale for London, subject to the usual 5 per cent. 
deduction for superannuation. 

Further particulars and forms of application, 
which must be returned not later than ta 23rd can 
be obtained by sending a stamped, addressed foolscar 
envelope to the DIRECTOR OF EDUC ATION, The 
Polytechnic, Regent-street, W.1. 51 


W.1. 








orough of Stockton-on-Tees. 
CORFURATION ee ee. 


TENDERS are INV ITED for the SUPPLY and 
DELIVERY of SLIDING DOOR GEAR for a proposed 
yarage. 

General conditions, specification and form of Tender 
may be obtained on application at the Borough 
ee Office, Victoria Buildings, Stockton-on- 


Tenders must be delivered not later than Wednesday, 
the 25th day of May, 1938, and should be addressed 
to the undersigned in a plain sealed envelope, not 
bearing any name or mark indicating the sender, 
endorsed ** Tender for Sliding Door Gear—Richmond- 
street Depot.’’ 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

Any contract entered into will be subject to the 
Standing Orders of the Corporation relating to con- 
tracts so far as they - applicable. 

iC BELL INGHAM, 


Town Clerk. 
Barclays Bank Chambers, 
Stockton-on-Tees 
4th May, 1938. 4512 





orough of Stockton-on-Tees. 
CORPURATION SIteet. RICHMOND- 


TENDERS are INt ie for the SUPPLY, 
DELIVERY, and ERECTION. of STEEL WORK for a 
proposed Garage and Storeroom. 

General conditions, specification, and form of Tender 
may be obtained on application at the Borough 
Enshnow’s Office, Victoria Buildings, Stockton-on- 
ees 


Tenders must be delivered not later than Wednesday, 
the 25th day of May, 1938, and should be addressed to 
the undersigned in a plain sealed envelope not 
bearing any name or mark indicating the sender, 
endorsed ** Tender for Steel Work for Garages and 
Storeroom, Richmond-street, Depot.’ 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

Any contract entered into will be subject to the 
Standing Orders of the Corporation relating to Con- 
tracts so far as a4 are applicable. 

RIC BELLINGHAM, 


Town Clerk. 
Barclays Bank Chambers, 
Stockton-on-Tees, 

4th May, 1938. 4511 





Council of the County 


Yount 
& y OF INVERNESS. 


SOUTH FORD, BENBECULA. 
CONTRACT FOR WORK 

The County Council of a By d ot Inverness is 
——_ Ry receive TEN S from experienced 
for the CONSTRUCTION of a REIN- 
FORCE ray “CONCRETE DUCT, about 900 yards 
long, with Piled ll ne tg together with the 
Approach Roads thereto. ‘The Viaduct is over the 
South Ford, between Benbecula and South Uist. 
The drawings may be seen at the Offices of Messrs. 
Blyth and Blyth, MM. Inst. C.E., Civil Engineers, 
135, George-street, Edinburgh, or at the Office of the 
County Surveyor, Mr. R. Robertson, County Build- 
ings, Inverness, and copies of the specification and 





“ THE METALLURGIST.”’ 


This Supplement, which deals with the Science and 
Practice of Metallurgy, both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER 

each alternate month. Next due, June 24th. 


ADVERTISEMENTS. 


The charges for Classified Advertisements is 1/- per 
line up to one inch—minimum chage 4/-; those occupy- 
_—- one inch or more at the rate of 12/- per inch. Orders 
ust be accompanied by a remittance. The rates for 
Displayed Raseiiovaents will be forwarded on applica- 
tion. Classified Advertisements cannot be inserted 
unless delivered before TWO o’clock on Wednesday 
afternoon. 
Letters relating to the Advertisement and the Publishing 
—— of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 
Editor of THe ENGINEER. 


THE ENGINEER DIRECTORY. 


This Directory, which is published in the interests 
of advertisers in THE ENGINEER, may be obtained 
free of charge on application to the Publisher. 





Postal Address, 28, Essex-street, Strand, London, W.C.2. 
Teleg. Address, ‘* Engineer Newspaper, 
London,’’ Tel., Central 6565 (10 | lines). 





of quantities may be obtained from Messrs, 
Blyth and Blyth on depositing cheques for £10 10s. 
Cheques should be made payable to the County Council 
of the County of Inverness, and will be returned on 
receipt of a bona fide Tender. Arrangements for a 
meeting at the site to point out the Works and 
exhivit the plans will be fixed to suit Contractors. 
Sealed Tenders, marked on the outside ‘* Tender for 
South Ford, Benbecula Contract,’’ must be lodged 
with the undersigned not later than 10 a.m. on 
Monday, 6th June, 1938. The County Council do not 
bind themselves to accept ao lowest or any ‘Tender. 
W. McKILL 


County Clerk. 
County Buildings, Ardross-street, 
Inverness, 


9th May, 1938. 4555 





(Sounty of Dorset. 


PRUPOSED Sarita SCHOOL, 
WE oy! ‘oH. 


TENDERS are INVITE for the INSTALLATION 
of a LOW-PRESSURE HEATING SYSTEM and HOT 
and COLD WATER SUPPLY Ag the Proposed Tech- 
nical School, Weymouth, Dorse 

Application for particulars should be made to the 
County Architect, County Offices, Dorchester, on or 
before the 23rd May, 1938. 

Sealed ‘Tenders, in envelopes provided for the 
purpose, must be received by me not later than 9 a.m. 
on Saturday, the 4th June, 1938. 

The County Council will not necessarily accept the 
lowest or any Tender. 

Cc. P. BRUTTON 
Clerk of the County Council. 


County Offices, Dorchester, 
5th May, 1938. 4510 





Fissex County Council. 
DAGENHAM HALBUTT. ane COUNCIL 
SCHOOL, EXTENSION 
CENTRAL HEATING AND Dostesric HOT 
- bye wae gs gh NS 


T Educ to 
TENDERS _ CENTRAL SeariNG. — DOMESTIC 
HOT WATER INSTALLATIONS to the Extensions 
now in course of erection at Dagenham Halbutt- 
street Council School. 

Applications for specification and schedule of quan- 
tities, which may be obtained from the County 
Architect, must be received not later than Tuesday, 
the 17th May. 

A deposit of £1 1s., which will be returned only 
upon receipt ¢ a bona fide Tender, should be for- 
warded to H. W. Collis, F.1.M.T.A., County Account- 
ant, County Hall, Chelmsford. 

Tender, securely sealed with wax, on the form and 
in the envelope provided, must be delivered to the 
undersigned not later than first post on Tuesday, the 
24th May, No name or other distinguishing 
matter or mark indicating the identity of the sender 
must on any account be put on the envelope. 

The Committee does not bind itself to accept the 
lowest or any sans 








J. STUART, af LB.A., 
County Architect. 
The County Hall, Chelmsford, 
May, 1938. 4548 
Kyptian Government. 
TENDERS are being called for by the 


Ministry of Puvlic Works for the SUPPLY and 
ERECTION of a Complete BOLLER PLANT for Steam 
7“ Hot Water for Kasr El Eini Hospital, Cairo. 

Tenders should be submitted to the DIRECLOR- 
GENERAL, Mechanical and Electrical Department, 
Ministry of Puvlic Werks, Cairo, Egypt, not later 
than Noon on the 8th June, 1938. 

Copies of the necessary conditions of Tender and 
specifications can be optained on application to the 
Chief inspecting Engineer, Egyptian Government, 41, 
Tothill-street, London, 5.W.1, against remittance of 
12s. per set, which sum is not returnable. 

Copies of these documents are also available for 
scrutiny at the above address. 

Firms on the Continent should apply to the 
Egyptian Consulate in their respective Seana st 
the above-mentioned documents. 45 


Middlesex County Council. 


The Middlesex County Council invites TEN- 
DEXS for HEATING and DOMESIIC HOLT WATER 
SERVICE INSTALLATION in connection with the 
Enlargement of Yeading Council School, Hayes. 

Applications must be made to the Secretary to the 
Education Committee, ‘‘ D.2,’" 10, Great George- 
street, 3.W.1, by Noon on Monday, 23rd May, 1933, 
and must be accompanied by a deposit of £2 2s., 
payable by crossed cheque in favour of the Middlesex 
Education Committee and returnable on receipt of a 
bona fide Tender. Drawings and conditions of con- 
tract may be inspected at the office of the County 
Architect at 10, Great George-street, Westminster, 

S.W.1, who will subsequently issue the drawings, 
pest AB nel &c, 

No Tender will be received except in a plain sealed 
envelope, which must mot bear any name or mark 
indicating the sender and which must be marked 
** Tender—Yeading Council School, Hayes, Extensions, 
Heating Installation.’’ ‘Tenders should be addressed 
to the Secretary, Middlesex Education Committee, 10, 
Great George-street, Westminster, 5.W.1, and received 
not later than Noon, Thursday, ‘oth June, 1933. 

Only contractors of repute who are avle to satisfy 
the Council of their ability to carry out the work in 
an efficient manner should apply. The Council does 
not bind itself to accept the oe or any ‘lender. 

Cc. W. RADCLIFFE 


Clerk A! the ( ‘ounty Council. 
Westminster, 58.W. 
9th May, 1933. 


iver Trent Catchment Board. 


RES IN tay ad WITH A DIVER- 
SION oF THE RIVER TRENT IN LHE City OF 
STOKE-ON-TRENT. 

TENDERS are INVITED for WURKS in connection 
with the DIVERSION of the RIVER TRENT in the 

ty of Stoke-on-Trent, including the Culverting of 
certain Lengths of the River ‘rent and the Fowlea 
Brook, and Aucillary Works. 

Copies of the ae age conditions, &c., y be 
obtained from Mr. W. H. Haile, M. Lust. C.E., ay 
neer to the Board, Derby-rvad, Nottiugham, on pay- 
ment of £5 (cheques to be made payavie to the River 
Trent Catchment Board), which will be refunded only 
on receipt of a buna fide Tender which is not sub- 
sequently Beg eae Applications for specifica- 
tion, &c., t be received by the Engineer not later 
than Wednesday. the 18th May, 1938. 

Tenders must enclosed in the envelope suapiies 
by the Board, and delivered to the undersigued not 
later than Noon on macnn! hy sh*t; June, 1938, 


Clerk of the Board. 





Guildhall, 
4557 





Catchment Board Offices, 
Derby-road, 
Nottingham, 


2nd May, 1938. 4450 





he Assam - Bengal Railway 


COMPANY Y Limited. is prepared to receive 
TENDERS for 
25-TON OVERHEAD Ps: haa TRAVELLING 


Specification and a = te may be obtained at 
the Company’s Offices, 56, Victoria-street, 8.W.1, on 
payment of a fee of £1 1s., which cannot pe returned. 

mders must be delivered at the Company’s 
Offices not later than 10.30 a.m. on Friday, the 24th 
June, 1938. It is to be noted that Tenders are also 
being obtained in India 

The Directors do not bind themselves to accept the 


lowest or any Tender. 
By antes 5? kbs Reese. 
GOKE, 
* Secretary. 


12th May, 1938, 4544 


The Madras and _ Southern|: 


MAHRATTA RAILWAY COMPANY, Limited, 


invit a een ERS for 
sf 72 STEBL TYRES for for LOSGENEEEY Be 


Specification and form o sender can be obtained 
from the Company’s Offices, 123, Victoria-street, 
Westminster, London, 8.W.1. 

Fee One Guinea, WHICH WILL NOT BE RETURNED. 

Tenders must be submitted not later than Two 
o’clock p.m. on esday, Sist May, 133. 

The Directors do not bind themselves to accept the 
lowest or any. ‘Tender and reserve to themselves the 
right of reducing or dividing the order. 

By Order of the B Boars, 
PY ’ CRASTER, 
4556 ° 





later thant 10 a.m. on the 19th May, 1 
Canvassing directly . eres will , TR 
Dated this 6th May, 1 
FRED G. EGNER, 


Town Clerk 
14, Northumberland-square, 
North Shields. 


. a) ° 
\ id-Sussex Joint Water Board. 
ENGINEERING ASSISTANT. 
APPLICATIONS are INVITED for the APPOIN' 
MENT of an ENGINEERING ASSISTANT to th: 
Engineer and Manager of the Board. Applicants 
should be preferably not more than 30 years of age, 
should hold some recognised qualification and should 
have had previous experience in the technical work of 

a waterworks undertaking with a pumped supply, 

Applicants should be capable of preparing plans, 
specifications, and estimates of pumps, mains, build 
ings, &c., under the direction of the Engineer and 
Manager. Good draughtsmanship and a knowledg 
of levelling and surveying are essential. Commencing 
salary £200 per annum, rising by annual increment. 
of £15 to £260 per annum. 

The successful applicant will be required to con 
tribute to the Superannuation Fund and to pass « 
medical examination. 

Applications, stating age, qualifications, and exp: 
rience, together with copies of two recent testimonials, 
are to be addressed to the undersigned, endorsed 
** Engineering Assistant,” and muat be received by 
him not later than ‘Thursday, 26th May, 1938. 

Canvassing will disqualify. 

J. H. BALLY, 
Clerk to the Board 


4464 





, Boltro-road, 


Hay wards Heath, Sussex. 4507 





ort of Beira. 

APPLICATIONS are INVITED for the POS‘ 
of CHIEF ENGINEER of the Port of Beira, Poriu 
guese Kast Africa, from fully qualided Civil Engineers 
not less than 32 and not over 45 years of age, with 
experience in the Construction and Maintenance of 
Harvour Works. Preference will be given to appli 
cauts who have some knowledge of Port Management 

The appointment in the first instance will ve for « 
period of t years, the salary being at the rate of 
£1500 per annuum. ‘lwo months’ leave on full pay wil! 
be granted for each year’s service in Beira. A first 
class passage out aud home will be provided 

‘The s ‘ul candidate will have to pass a medica! 
examination. 

Applications should include a brief statement of th: 
education, training, and experience of the candidate, 
together with copies of testimonials, and should be 
addressed to the Consulting Hngineers for the Port, 
Cc. 8. MELK and HALCROW, MM, Inst. C.E., 16, 
Victoria-street, Westminster, S.W.1, so as to reach 
them before the 2ist June, 1938. 4558 





Somerset Rivers Catchment 


RD. 
ASSISTANT rotaTA realy ER 
to age te aoe INVIT. for * "APPOINT 
MENT as ASSISLANT CIVIL ENGINEER 
Candidates must un had consideraule ee in 
the design of river and land draiuage works involving 
hydraulic calculations, and be competent to carry 
out complete surveys, prepare schemes and estimates 
for river es works and to supervise staff 
engaged thereo: 

Prefereuce wil be given to candidates who are 
Corporate Members of the Institation of Civil Engi- 
neers or who hold a Degree in Civil Engineering. 

Salary will be fixed in accordance with experience 
and qualifications. Pie 

Applications, endorsed ‘* Assistant Civil Engi- 
neer,”’ stating age, experience, present salary and 
salary required, with copies of not more than three 
recent testimonials, should be sent to the undersigned 
not later than the 18th May, 1933. 

Canvassing iu any form wiil be a disqualification. 

The appointment will ve subject to the approval of 
the Minister of Agriculture and Fisheries. 

T. BARRINGTON, 
Clerk to the Board. 

12, King-square, Bridgwater. 450) 


South Welland Drainage Board 
The above Board REQUIRE tue SERVICES 
of a qualified ASSISTANT ENGLNKER. 
Applications fur the post should be made to the 
Clerks, = will furnish particulars of the salary, 
duties, &c, 





CALTHROP and LEOPOLD HARVEY. 
Clerks. 
11, Market-place, 
Spalding, 


4466 





SITUATIONS OPEN. 





COPIES oF ee Nor ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 





TO ADVERTISERS UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION. 

For the benefit of applicants, the Proprietors are 
prepared to insert brief uvtices that vacancies are 
filled, upon receipt of notifications from the Adver- 
tisers. These notices — to by line) will be free 
of charge, and co-operation is asked for. 

EADING IRON and STEEL FIRM INVITE 

A \ APPLICATIONS for the POSITION of MASTEK 
of APPRENTICES in ite Works. The Master will 
ziso be employed by the local Education Authority 
in the y yo a the Apprentices. tie must there- 
fore be @ te in Scieuce or Engineering, and 
should poelecnnlar t not be over 30 years of age. Regard 
will be had to qualifications and experience in fixing 
the joint commending salary, which will not, however, 


ag £400 per annum,—Address, 4442, The +: weed 
A 








SSISTANT ENGINEERS REQUIRED by Large 
A vil Company for service in Far Kast and else- 
here. to 28, unmarried. University Degree 
b reaulvalent “qualification. and some practical experi- 
Ras. 
Salary from £450 per annum.—Write, Box “T 
c/o 95, Bishopsgate, London, E.C.2. 887 


ing or. 








RS FOR YOUNG MEN.—A Large ENGI- 
CURING COMPANY has a VACANCY for 4 
PREMIUM PUPLL. Exceptional opportunity for an 
intelligent youth to obtain excellent training in Works 
and DMrawing-otfices.—Address, 1004, The — 
Ottice. 


For continuation of Small Adver- 
tisements see page 4. 
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A Seven-Day Journal. 


New Italian Shipbuilding Programme. 

LN the course of a speech recently made when intro- 
ducing the estimates for his Department, the Italian 
Minister of Communiéations, Signor Benni, gave some 
particulars of the new programme for merchant ships. 
He stated that negotiations were now in course of 
completion with Italian shipbuilding yards for the 
construction of cargo and passenger ships amounting 
to a total of 120,000 tons. In this connection, he 
said, all the material imported by the shipyards for 
building purposes would be exempt from duty. 
When material produced in Italy was used a refund 
equivalent to 50 per cent. of the Customs duties 
chargeable on similar imported material would be 
allowed. The Government would pay shipowners an 
amortisation grant to be determined in accordance 
with the cubic capacity of the ships built, and would 
make them an allowance towards interest charges 
at the rate of 4 per cent. per annum calculated for 
the first five years on the initial cost of the ship less 
the amortisation grant, and subsequently on the 
said cost reduced annually by 5 per cent. The income 
earned by the ships would be exempt from income 
tax for the first five years, the deeds connected 
with them were to be exempt from stamp duties, 
special railway rates were to apply to the carriage of 
material required for their building, and sundry other 
minor facilities would be granted. The outlay on these 
measures was estimated at 100 million lire per annum 
for a period of ten years. Meantime, the building 
programme now being financed by the Finmare at a 
cost estimated at 1000 million lire covers eleven ships 
for the North European lines of 4000 tons each, pro- 
vided with ventilated holds ; six ships of 2500 tons 
each for Italian coastal services ; twenty cargo ships 
of 6000 to 8000 tons each for South American, African, 
and Far Eastern lines ; and seven ships of heavier 
tonnage and greater speed for passenger and cargo 
service on the main traffic routes. 


The Control of Main Rivers. 

SPEAKING at Worcester on Friday, May 6th, at a 
meeting of the Severn Catchment Board, Mr. T. C. 
Ward, the Chairman of the Board, made reference to 
a resolution which he had moved at a recent meeting 
of the Executive Council of the Catchment Boards 
Association, relating to the proposed establishment of 
comprehensive river authorities. The resolution, 
which was passed by the Association, expressed the 
opinion that the time was not yet opportune for the 
establishment of such comprehensive river autho- 
rities. The Catchment Boards were, it was stated, 
desirous first of making further progress as at present 
constituted under the Land Drainage Act of 1930, 
in order to bring up to a state of efficiency the various 
“main rivers’ of the country, work which, in the 
opinion of the Executive Council, should not at any 
time be subordinated to any other water interests. 
The resolution was passed in that form, and it secured 
unanimity of opinion. Mr. Ward expressed the 
opinion that there would be considerable opposition 
to the setting up of an additional and outside autho- 
rity with power to precept upon local authorities in 
its area. There was also a very strong opposition from 
the County Councils, which protested at the idea of 
paying out money without having any check on the 
expenditure. He did not think that new river 
authorities were likely to be set up in the near future. 
The opinion of the Catchment Boards Association 
was that no overriding authority should be set up 
until the rivers had been put into something like 
up-to-date condition. The Central Advisory Water 
Committee had been advised accordingly. With 
regard to the relationship which now exists between 
the local and statutory authorities and the Central 
Departments, it was considered that the same 
relationship might exist between those departments 
and the comprehensive river authority. That autho- 
rity could, it was suggested, most conveniently 
co-operate with the appropriate Regional Water 
Committee, which, in its turn, would consult and 
report to the Central Advisory Water Committee. 


The Gustave Canet Memorial Lecture. 


On Thursday, May 5th, the eighth quadrennial 
Gustave Canet Memorial Lecture of the Junior 
Institution of Engineers was given by Sir William 
Bragg at the Royal Institution. The lecturer dealt 
with the early links between science and engineering, 
and in his introductory remarks pointed out that 
science and engineering began where the normal 
senses and powers of a human being reached their 
limit of investigation into the problems of nature. 
He said that the basis of engineering science, as we 
now knew it, was in the seventeenth century, when the 
possibilities of the thermometer, the barometer, the 
pendulum, the microscope, and the telescope were 
discovered. Sir William then went on to discuss the 
early history and work of some of the pioneers of 
science, whose names were synonymous with the 
Royal Institution in the past. He first introduced 
Benjamin Thompson, later Count Rumford, by 





whom many of the early experiments in the transfer 
of heat in liquids were made. Then in succession he 
dealt briefly with Young and his light experiments, 
and Sir Humphrey Davy, who is probably best known 
for his work in connection with the miner’s safety 
lamp. A natural step from Davy’s work was to that 
of Michael Faraday, who in his early days worked in 
Davy’s laboratory. Here Sir William introduced a 
personal touch by reading extracts from some of the 
early correspondence which passed between Faraday 
and Whewell, in which those gentlemen discussed 
the names which should be given in connection with 
some of Faraday’s electrical discoveries. The 
lecturer also gave a demonstration with a replica of 
Faraday’s original coil, which is still in the possession 
of the Royal Institution. Sir William then spoke 
briefly on the work of Tyndall and Dewar, and 
concluded with a few remarks concerning the work 
at present in progress in the Royal Institution labo- 
ratories. Throughout the address, which was all too 
short for the charmed audience, Sir William kept up 
a constant flow of delightful little anecdotes relating 
to those scientists of the past and demonstrated by 
means of slides and some of their original models the 
methods by which they worked. At the conclusion, 
the President of the Junior Institution of Engineers, 
Mr. W. A. Tookey, presented Sir William with the 
Gustave Canet Medal, and announced that he had 
been made a Vice-President of the Institution. 


A Glasgow University Appointment. 

On Thursday, May Sth, the announcement was 
made that Mr. James Small, D.Se., Ph.D., M.I. 
Mech. E., Lecturer in Heat Engines and Lecturer- 
Examiner at the University of Glasgow, has been 
appointed to the James Watt Chair of the Theory and 
Practice of Heat Engines at the University. Professor 
Small, who will take up his duties on October Ist, 
will succeed Professor William J. Goudie, the noted 
authority on steam turbines, who retires on September 
30th. He was born in Glasgow in 1897, and received 
his education at Allan Glen’s School and the Univer- 
sity of Glasgow. He also studied at the Royal Tech- 
nical College, and won the Cowie Prize in Mineralogy, 
the Blyth Memorial Prize in Natural Philosophy, 
and the Sir John Pender Bursary and Medal. After 
serving a five years’ apprenticeship in mechanical 
engineering with Barr and Stroud, Ltd., of Annies- 
land, he acted for a year as Demonstrator in Heat 
and Properties of Matter at the Royal Technical 
College. In 1920 he became assistant to Professor 
J. D. Cormack, then Regius Professor of Civil Engi- 
neering and Mechanics at the University. The same 
year he was appointed Lecturer in Engineering, and 
the following year he became chief assistant to Pro- 
fessor Goudie. During his appointment Dr. Small 
held a Carnegie Teaching Fellowship from 1932 to 
1935. and carried out important researches on heat 
engine problems. More recently he has collaborated 
with the University of Cambridge in research work 
on combustion in oil engines, with apparatus built 
according to the suggestions of Professor Eichelberg, 
of Ziirich. Dr. Small is a member of the Institution of 
Mechanical Engineers and the Institution of Engi- 
neers and Shipbuilders in Scotland. Since 1920 he 
has been a member of the University’s Board of 
Examiners for degrees in Engineering and Applied 
Chemistry, and for several years he was external 
examiner in Engineering to the Glasgow and West of 
Seotland Agricultural College. 


The Fire on the “ Lafayette.” 

A FIRE which broke out on the French liner 
“ Lafayette * in dry dock at Le Havre about 9.30 
p-m. on the evening of Wednesday, May 4th, totally 
destroyed one of the most popular motor liners of the 
Compagnie Générale Transatlantique. The ship had 
only just returned from an eighty-day cruise to the 
West Indies, and was being overhauled preparatory 
to her next voyage. The “‘ Lafayette’ was built by 
the Chantiers et Ateliers de St. Nazaire Penhoét, and 
entered the service of her owners in April, 1930. She 
had a gross tonnage of 25,178, and a length between 
perpendiculars of 577: 2ft., a beam of 77-6ft., and a 
depth of 27-9ft., with a loaded draught of 30-5ft. 
Her propelling machinery comprised a quadruple- 
screw arrangement of Penhoét-M.A.N. oil engines, 
working on the two-stroke double-acting principle, 
with a designed output of 22,000 S.H.P. at 155 r.p.m., 
giving the ship a service speed of between 18 and 19 
knots. The auxiliary sets for generating the power 
required for the engine-room and deck auxiliaries 
consisted of M.A.N. four-stroke single-acting engines. 
We are officially informed by Monsieur Pierre de 
Malglaive, the resident director of the French Line 
in London, that the fire on the “‘ Lafayette”’ was 
caused through a few drops of lighted oil falling on 
the boiler-room floor, when a furnace was being lit. 
The fire so started could not be quenched by the 
foam extinguisher apparatus available in the stoke- 
hold, and, very unfortunately, the large capacity 
foam extinguisher which was provided for fire- 
fighting could not be brought into action, some of the 





plates of the stokehold having been removed in order 
to give access to certain parts of the machinery. To 
complicate matters, a short circuit in the electrical 
system brought the pumps to a standstill for some 
time. When this defect had been remedied, the fire 
had taken such a hold that nothing could be done 
to save the vessel. 


New Sea Wall at Aberystwyth. 


Durine last week-end a party of guests of the 
Aberystwyth Town Council and the Great Western 
Railway Company was afforded an opportunity of 
inspecting the progress which has been made in repair- 
ing the serious damage done by the gales and seas 
during January and February. In the main, the 
damage was confined to the upper end of the marine 
promenade, where a section of the roadway, about 
100 yards in length, with its protecting sea wall, was 
completely demolished. Work was immediately 
begun, with a view to providing temporary protec- 
tion for the sea front properties, and a seheme of 
permanent work was decided upon in collaboration 
with an eminent firm of civil engineers. A steel 
cofferdam was constructed on the seaward side of the 
foundation of the old wall, and a temporary carriage- 
way was built, so as to give a way for traffic along the 
whole length of the beach. The new sea wall, which 
has been approved by the Town Council, is to be 
built on a concrete base, and will be faced with granite 
courses, the filling being of mass concrete. The wall 
will have an average height of 20ft. from the beach, 
and just below the coping there will be a protruding 
course, to break the force of the waves and turn 
them back. The present roadway will be widened 
by 12ft. and a new reinforced concrete roadway is to 
be constructed with a parapet wall. At the south end 
of the new wall steps will give access to the beach. 
The work will, it is expected, be finished by Sep- 
tember. The entire cost of the temporary and 
permanent work will be between £40,000 and £50,000, 
and as no assistance has been given by the Govern- 
ment, it will be met by local rates. The 1938 season 
is expected to be a record one, and it will, it is hoped, 
compensate in some measure the townspeople for the 
losses incurred and the extensive damage done during 
the early part of the year. 


The Chesterfield Colliery Disaster. 


SHorTLY before six o’clock on the morning of 
Tuesday, May 10th, one of the most serious colliery 
explosions of recent years took place at the Markham 
Colliery of the Staveley Coal and Iron Company, Ltd.. 
at Duckmanton, near Chesterfield. On Wednesday 
morning the death roll was officially announced as 
seventy-nine, and as we go to press seventy-four 
bodies have been recovered and the rescue work is 
still proceeding. The explosion occurred at the 
face in the Black Shale seam about a mile and a-half 
from the bottom of the shaft of the No. 1 Pit. The 
colliery, which is one of the deepest in Derbyshire, has 
a depth of 700 yards, and the coal is won by coal 
cutters working with compressed air. It gives 
employment to 500 to 600 men, who work in three 
shifts. At the time of the explosion about 160 men 
were in the pit. The men who were overtaken by the 
explosion and the resultant gas were for the most part 
trapped in the return airway, which, it is thought, 
received the full force of the blast of gas and smoke, 
and the deadly effect of the black damp. On Tuesday 
evening it was officially reported that the colliery was 
safe and that the ventilation was working normally. 
There seems reason toexpect that work will be resumed 
in those sections of the pit which are not affected by the 
explosion. An explosion occurred at the same colliery 
on January 21st, 1937, when nine lives were lost. 


Cape Town’s City and Harbour Scheme. 

On the evening of Tuesday, May 10th, General 
Hertzog, the Prime Minister of South Africa, formaily 
began the work on the important scheme for the 
reclamation of the foreshore of Table Bay and the 
development of Cape Town Harbour, which has been 
decided upon by the engineers of the South African 
Railways and Harbours Department, and the City 
Council of Cape Town. An illustrated description of 
the scheme was published in our issue of October 15th, 
1937. The work was begun by starting one of the 
dredgers and by switching on some thousand lights 
which outlined the future quay walls and the new 
4000ft. mole. In the course of an address General 
Hertzog said the scheme would give the city the 
greatest harbour in the southern hemisphere, and 
would add over 360 acres to its metropolitan area. 
The new harbour works were necessary owing to the 
important increase in trade which had taken place 
during the last twenty-seven years. That increase 
represented not only South Africa’s increased pros- 
perity, but had been partly brought about by the 
shipping which had been diverted from the Suez 
Canal to the Cape route during the period of the 
Abyssinian war. The site for a new graving dock, 
which was an urgent need for the future, was now 
being surveyed. 
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Voltage Regulators. 


No. I. 
HE voltage regulators to be considered in this| supply A.C. or D.C. The generator to be regulated 


series of articles are those used for regulating the 
pressure of electric generators operating in central 
stations and elsewhere. Many of them are not by 
any means new, but it may be helpful to those who in 
one way or another are associated with the generation 
of electricity or the design of power plant to have a 
record of the various kinds of voltage regulating appa- 
ratus available and details of the principles involved. 

















FiG. 1—CARBON PILE REGULATOR 


Although once regarded by many supply engineers 
as an instrument intended to relieve operators of the 
tedious task of maintaining the pressure constant, 
the automatic regulator is now acknowledged to be 
an essential feature of the modern generating station. 
Control of the pressure under modern conditions calls 
for apparatus capable of rapid response, and since 
there is usually available a margin of excitation in 
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..FIG. 2—DETAILS OF CARBON PILE REGULATOR 


excess of the maximum load requirements, reliability 
is also essential. Most modern generators have 
coarse voltage characteristics with varying load, 
and although on D.C. machines it is possible to correct 
the voltage characteristic by a compound winding, 
this. does not always give uniform voltage over the 
whole range. But by means of automatic regulators 
voltage variation with changing load can be corrected 


ean be roughly divided into three classes: small 
machines, with small exciting current ; medium-sized 
machines with shunt-wound exciters; and large 
machines usually equipped with a separately excited 
exciter. For small machines the carbon pile regulator 
is suitable, whilst for medium-sized generators use 
may be made, for example, of the vibrating contact 
Tirrill regulator supplied by the B.T.H. Company or 
the V.C. regulator made by the Metropolitan-Vickers 
Electrical Company. For large machines there is 
available the M.V. “‘ quiescent”’ regulator, in which 
adjustment to the excitation circuits is made by 
means of motor-operated rheostats. 

The carbon pile regulator (Figs. 1 and 2) is suitable 
for small shunt-wound exciters or generators and for 
a current limit which usually falls within the current 
required by shunt-wound exciters used on A.C, 
generators rated up to 250 kW. The regulator 
embodies a metal carbon rheostat consisting of two 
stacks of rectangular carbon plates aa. One stack 
can be connected either in series or in parallel with 
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FiG. 3—ISENTHAL REGULATOR 


the other. Near the front of each carbon plate is a 
silver contact 6, which passes through each plate, and 
near the rear edge is a high-resistance spacerc. Under 
each plate is a metal spacer d, which acts as a fulerum 
upon which the plates can be rocked. Each stack of 
plates can be tilted forwards or backwards by means 
of the rod e and lever f pivoted at g, under the 
control of the solenoid h energised from the regulated 
circuit. When the stacks are tilted forward there is a 
path of negligible resistance through the silver 
contacts, but when they are tilted backwards they 
present a high resistance path. The action of the 
regulator is damped by flexibly coupling the lever f 
to the piston of an air dashpot and hunting is thereby 
checked. 

When the solenoid h is de-energised or the voltage 
is sufficiently low the stacks are tilted forward so 
that the silver contacts are closed and all the resist- 
ance in the regulator is short circuited. Under normal 
operating conditions, 7.e., when the voltage is within the 
set limits, a proportion of the plates amounting to 
approximately the upper half of each stack is tilted 
forward and the corresponding number of silver 
contacts is closed, but a small rise in the voltage of 
the regulated generator causes the silver contacts to 
open in succession until the increase in the resistance 


voltage to its proper value. Similarly, a small fall 
in the regulated voltage causes the contacts to close 
in succession until the correct voltage is restored. 

A rapid automatic regulator suitable for D.C. 
and A.C. generators of comparatively small 
output is made by Isenthal and Co., 
Duncon Works, Victoria-road, North Acton, W.3. 
Its application is governed by the requisite field 
current, which in the case of D.C. generators 
should not exceed 3 to 5 amperes, depending on 
the voltage. It is claimed to be particularly useful 
when a dynamo is driven by a gas or oil engine 
running on rapidly varying loads giving rise to con- 
siderable speed fluctuations. Vibrating contacts 
periodically short circuit and insert the resistance in 
the field circuit mechanically by small excentrics 
fixed to a spindle driven by the dynamo or by any 
other convenient means. A solenoid connected across 
the dynamo terminals determines the relative position 
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FiG. 4—REGULATOR CONTROLLING ALTERNATOR 


of the short-circuiting contacts which give an average 
value of field current for maintaining the correct 
voltage. 

In the diagram Fig. 3 two of the short-circuiting 
contacts are indicated at K and H and one of the 
excentrics at G. Contacts K and H are connected to 
the field resistance W through flat steel springs which 
press lightly on the excentrics G mounted in ball 
bearings. The winding of the solenoid 5 is connected 
to the dynamo and the movable core C lifts or 
depresses the contacts by means of an insulated 
member D, according to whether the dynamo voltage 
tends to rise or fall. Spring F is for the initial adjust- 
ment and the condensers L to minimise sparking. 
When the regulator is used for controlling A.C. 
generators the regulator solenoid is supplied through 
a potential transformer and double-wave rectifier, as 
shown in Fig. 4. 

The regulator is enclosed in a substantial casing, 
which can be mounted directly on the generator or 
on a separate pedestal, as in Fig. 5, or it can be 
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FIG. 5—REGULATOR ON PEDESTAL 


mounted on brackets for fixing to a switch panel. 
For various reasons, but chiefly to minimise contact 
wear, the regulator should run at a suitable speed. 
In the case of small generators up to 2 kW this may 
be as high as 2000 r.p.m., and the coupling M 
shown in Fig. 5 would be satisfactory, but for 
generators rated at from 2 to 50 kW about 1000 to 
1500 r.p.m. is the best working speed, and if the speed 
is outside this range a pulley is provided. A small 
commutator E (Fig. 3) with a handle at the front of 
the case serves for switching off the regulator and for 
periodically reversing the polarity of the contacts, 
thereby reducing their wear. If the generator is 
working continuously it is recommended that this 
operation should be performed daily. An automatic 
clockwork-operated reverser can be supplied, which 
reverses the current every two hours and only requires 
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The maximum excitation that can be provided is 
determined by the largest available size of Thyratron 
suitable for the duty. The B.T.H. type “‘ BT 29” 
Thyratron is particularly suitabie for regulator duty. 
Its mean rating is 12-5 amperes and the bi-phase 
rectifier shown in Fig. 8 permits of an output up to 
25 amperes, whilst the maximum D.C. voltage output 


Thyratron rectifier. The potential across the con- 
ductors R-S therefore controls the exciter field 
current and the control is smooth from zero to the 
maximum output of the rectifier. Operation of the 
regulator may be explained by assuming the generator 
voltage to be high and the non-ohmic resistances Ry 
to be composed of tungsten and therefore to have a 
positive resistance voltage characteristic. Hence at 
a higher generator voltage the resistance will be 
higher than before the change occurred. With the 
polarities indicated the conductor Q will then tend 
to a more positive potential with respect to P and the 
grid of the amplifier valve being more positive the 
anode current will be increased and the potential of R 
lowered. From Fig. 7 it will be seen that the A.C. 
bias Ep is depressed, thus causing the Thyratrons to 
“ strike’ later in each half cycle with the result that 
the exciter field current is lowered, thus tending to 
restore the A.C. generator voltage to its normal 
value. Similarly, a fall in generator voltage will 
tend to make R, positive with respect to 8. The 
8 A.C. bias will therefore be shifted upwards towards 
B K’, and the excitation is raised to restore the A.C. 
generator voltage. As a fraction of | per cent. 
change in the A.C. generator voltage can bring 
about a change of 100 per cent. in the exciter field 
current, the A.C. line voltage is held constant within 
this percentage. 

The method of introducing an anti-hunting com- 
ponent in the field excitation is a special feature of 
this regulator, which is, of course, devoid of springs, 
dashpots, &c., adjusted by trial and error. Tendency 
for the generator to ‘‘ overshoot ” the correct voltage 
and thereby probably set up oscillations or hunting 
of the A.C. pressure is dependent upon the rate of 
change of generator voltage, and in addition to the 
* | correcting action given by the non-linear bridge, 

= hs another quantity depending on the rate of change of 
. the controlled voltage must be introduced. The 
action is obtained by a simple condenser coupling 
between the exciter armature and grid circuit of the 
amplifier. The voltage across Rg (Fig. 6) is dependent 
upon the rate of change of the exciter voltage which is 
sufficiently near that of the alternator voltage to give 
the required damping action. To avoid the undesir- 
able effects of over-damping, a potentiometer Rp is 
provided to enable a fraction of the exciter voltage to 
be applied to the condenser C’ and resistance Ra. 
Although the time constant of this circuit depends 
largely upon that of the A.C. generator values of 
the constants in the circuit are not unduly critical 
even in the case of regulators which control the alter- 
nator voltage to within 0-1 per cent. from no load to 
full load. 

It is sometimes maintained that the life of Thyra- 
trons is indefinite and regulators of this type are 
therefore unreliable. While the average life expected 
of a Thyratron is in the neighbourhood of 5000 hours, 
a tube may occasionally fail, and to avoid a shut-down 
of a plant Thyratrons are connected in parallel so 
that a spare tube can take over the duty of a faulty 
one instantaneously. 


controls the voltage of the generator during starting 
: and brings it up to the normal working conditions 
E without the operator having to adjust the field 
rheostat. A compound winding can be provided on 
the regulator to compensate for drop in feeders. 

A Thyratron regulator is being applied by the 
3ritish Thomson-Houston Company, Ltd., to small 
and medium-sized machines up to several hundred 
kVA, but there is no inherent reason why it should not 
be used in conjunction with the largest generators 
: built. Basically the Thyratron regulator is a con- 
4 trolled rectifier with its D.C. output applied to the 
alternator or exciter field. The magnitude of this 
output is determined by the degree of departure of 
the alternator voltage from a predetermined value. 
As the regulator takes the form of a rectifier it 
requires an A.C. supply, which is its only disadvantage. 
In Fig. 6 is shown an elementary diagram for a regu- 
lator of this kind with an A.C, generator and exciter. 
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FiG. 6-DIAGRAM OF THYRATRON REGULATOR 
FiG. 8—-THYRATRON VOLTAGE REGULATOR 


lt will be perceived. that the regulator offers the 
advantage of having no moving parts. The voltage 
to be regulated across the bus-bars A B C is rectified 
by the circuit D and applied to the bridge E in circuit 
with an adjustable resistance F, which determines 
the voltage at which regulation occurs. The bridge E 
is the element which detects departure of the rectified 
voltage from a predetermined value, and it is obvious 
that for a given setting of the rheostat F this voltage 
is proportional to the bus-bar 


rating is far in excess of that required for an exciter 
field. For higher current outputs three or six-phase 
rectifier circuits could be used. While at present the 
applications of the Thyratron regulator tend to be 
confined to cases requiring very close regulation 
within, say, 0-1 per cent., its high current capacity 
and absence of arcing and rubbing contacts give 
promise of much wider fields of application. 
(To be continued.) 








across the points 
voltage. 

The bridge E comprises two constant resistances : _ 
Ro and two non-linear resistances Rx, the essential 
property of the latter being a non-linear voltage 
current characteristic ; that is to say, a resistance 
value dependent upon the applied potential. 
Examples of such resistances are tungsten, carbon 
filament lamps, and the lightning arrester compound 
thyrite. The resistances Ry and Ro are so chosen 
that the bridge is near a state of balance at the 
normal regulated voltage. Any variations at the 
output side PQ of the bridge are amplified by the 
thermionic amplifier G and supplied to the circuit 
RS. The potential obtained in this way is combined 
with a fixed A.C, biasing voltage from the transformer 
4 T and the resultant of these two voltages supplies 
| grid excitation to the Thyratron rectifier shown as a 
conventional bi-phase arrangement with Thyratrons 
H and J and a centre tapped rectifier transformer K. 
From this rectifier the field of the exciter L is supplied. 
i Coming now to the principle of the rectifier opera- 
tion, E, (Fig. 7) represents the positive half cycle of 








Disorderly Molecules and Refrigerating 
Engineering.’ 
By SIR FRANK SMITH, F.R:S. 
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is, the one which is the more volatile) is in greater 
proportion in the vapour than in the liquid. Oxygen 
boils at 90 deg. K. and nitrogen at 77 deg. K., and in 
: iquid ai sre is ci aly 2 "ce cvge 
the demands were met by a chemical process, namely, liquid air there is approximately — — “ 
the oxidation and de-oxidation of barium oxide. It|®24 79 per cent. of nitrogen. 1e liquid nitrogen 
was not until the end of the nineteenth century that | § the more volatile, and when equilibrium results 
Linde and Hampson produced machines for liquefy-| between the liquid air and the er above it, 
ing air and other gases by the Joule-Thomson effect. | there is about 7 per cent. of oxygen and 93 per cent. 
By itself, however, this method cannot separate of nitrogen in the vapour. Fig. 1 gives the relation 
oxygen from the air; it merely liquefies the air, and between the percentage of oxygen in a liquid mixture 
_ 2 od r id } is & 8} > ‘a 2 
the resultant liquid is a mixture of oxygen, nitrogen, | f oxygen and nitrogen and the percentage of oxygen 
argon, and traces of other gases in the vapour in equilibrium with it. 

While liquid air is of some service, the main demand |_. Diagrammatically, the separation of ee ond 
in engineering is for comparatively pure oxygen for | ®itrogen by yin — _ * a F oe oe 
welding and other purposes, and for nitrogen for the | UPP& vessel drops of liquid air fall slowly dace ig 
manufacture of ammonia and cyanamide. It became the lower vessel, which contains liquid oxygen. 
mR necessary therefore to separate the oxygen from the Vapour is given off from the latter, and as the mole- 
nitrogen. We shall see later that argon is also of con- cules come into close contact with the drops of liquid 
siderable importance air, some of them condense, since the liquid air is 


The process adopted for separating the gases is at a lower temperature. Part of the nitrogen in the 
‘ drops evaporates simultaneously, with the result 


PURE GASES BY RECTIFICATION. 
Ww? EN the demands for liberal supplies of oxygen 
for medical and industrial purposes first arose, 
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FIG. 7—THYRATRON RECTIFIER CURVES 
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the anode voltage applied to one Thyratron, Ey the 
fixed A.C. bias arranged to lag by about 90 deg. with 
respect to E,, and Ep the resultant of Ep and the 
variable D.C. potential from the amplifier G. It is 
sufficient to assume that the Thyratron arc strikes 
as soon as the grid is positive, that is to say, the grid 


voltage En would cause the arc to strike at tm. If 


wort. 





known as rectification, being analogous to that used 
by distillers for extracting alcohol from fermented 


Rectification depends on the fact that when equili- 
brium exists between a mixture of two liquids and 
the vapour it gives off, the composition of the vapour 
is always different from the composition of the liquid 
if the two liquids have different boiling points. The 








that if the drops are small and they fall very slowly, 
all the nitrogen is evaporated by the time they reach 
the lower vessel. Oxygen alone is left. The gas 
leaving the upper portion of the tube is shown as 
having a composition of about 7 per cent. of 
oxygen and 93 per cent. of nitrogen, this being 
the composition of the vapour in equilibrium: with 


j R (Fig. 6) were made positive with respect to S,| substance which has the lower boiling-point (that | ® I'quid having the same composition as air. 
giving the resultant E’,, the are would strike earlier In practice, this vapour, which is under pres- 
in the half cycle at t and clearly the earlier the arc| * The Institution of Civil Engineers. The Forty-fourth | Sure, is allowed to expand, and in expanding 

James Forrest Lecture. May 3rd. 1938. : it liquefies at the temperature of the liquid 
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strikes in each half cycle the greater the output of the 





528 


THE ENGINEER 


May 13, 1938 








oxygen. This liquid, if allowed to fall in drops 
as before, will cause more oxygen from the 
ascending vapour to condense and more nitrogen to 
evaporate, with the result that the gas gets richer and 
richer in nitrogen. 

Industrial Uses of Oxygen, Nitrogen, and Argon.— 
In such manner comparatively pure oxygen, nitrogen, 
and argon are obtained from the air. Such supplies 
have not only opened up new fields of research, but 
have created new industries. Oxy-acetylene welding 
is now in common use for the manufacture of boilers 
and tanks, and almost all the commercially used 
ferrous and non-ferrous metals can be welded by its 
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use. Steel and cast iron can be oxygen-cut by hand, 
and, given fair visibility, the cutting of steel under 
water is a'most as easily carried out as above water. 
Oxygen machinery is also employed for cutting steel 
plate and forgings, and as a result a comparatively 
large industry has grown up in the manufacture of 
fabricated structures. 

In recent times metal spraying as come into con- 
siderable use by means of a special pistol which is 
fed with oxygen, fuel gas, and compressed air. Any 
ductile metal can be sprayed on to wood, fabric, and 
many other materials. 

In the liquid form, oxygen absorbed by charcoal in 
paper cartridges forms an explosive mixture suitable 
for use in mines where firedamp is absent. The medical 
use of oxygen is most extensive. Indeed, oxygen 
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apparatus is an essential part of the equipment of all 
modern hospitals. 

In the separation of nitrogen by modern rectifying 
processes, a purity of 99-8 per cent. can be obtained. 
To-day single plants are in operation which produce 
as much as 80 tons of nitrogen per day. The nitrogen 
is used in the manufacture of cyanamide, a nitrogen- 
ous fertiliser formed by passing nitrogen gas over 
heated calcium carbide, and it is also used for the 
manufacture of synthetic ammonia. 

Argon, which was discovered by Rayleigh and 
Ramsay in 1894, exists in the air to the extent of 
only about 1 per cent. It may appear to be of 
negligible importance, yet its extraction and use are 
saving us many millions of pounds every year in our 
electric light bills. Indeed, for the electric lamp 
industry alone, over 10,000,000 cubic feet of argon 
are separated from the air every year, and because 





of its use we get nearly twice as much light for our 
money as we did previously. When the tungsten 
filament replaced the carbon filament in the electric 
lamp, the efficiency was greater because of the higher 
temperature at which it could be run. If the tem- 
perature were raised too high, evaporation of the 
metal produced blackening of the bulb and resulted 
in a shorter life for the lamp. In 1912 it occurred to 
Langmuir that the evaporation could be reduced by 
putting the metal under gaseous pressure by the intro- 
duction of a chemically inert gas. In the first gas- 
filled lamps nitrogen was used, but argon is more 
efficient, for not only is it chemically inert, but its 
power of carrying off heat from the filament is less 
than that of nitrogen. At the present time more 
than 1000 million lamps containing argon are made 
every year, and it has been estimated that the annual 
saving in our lighting bill is many millions of pounds. 
This result could not have been obtained without 
refrigerating machinery. 

Neon is another gas in the atmosphere and it also 
is extracted by low-temperature separation. Neon 
is largely used in electric vapour discharge tubes for 
advertising purposes, and it has the low boiling-point 
of 27-2 deg. K. 

Hydrogen from Water-gas and Coke Oven Gas.—Air 
is the most plentiful mixture of gases we have, and 
hence the method of separation by compression, 
expansion, and rectification was first applied to it. 
There are, however, other gas mixtures to which the 
method has been applied. Important examples are 
water-gas and coke oven gas. Water-gas consists 
mainly of a mixture of hydrogen and carbon monoxide. 
The latter has the higher boiling-point, and most of 
it is separated by liquefaction, leaving the hydrogen 
in a gaseous form. Traces of impurities are removed 
by passing the residual gas through a separating vessel 
surrounded by liquid nitrogen. Nearly pure hydrogen 
is thus obtained. 

Coke oven gas, after being freed from ammonia, 
benzol, and sulphur, has an average composition as 
follows :— 
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After compression the carbon dioxide is removed 
by washing with high-pressure water and caustic 
soda. Various constituents of the gas are then 
separated by successive liquefactions and hydrogen 
remains. Ordinary coal gas, the composition 
of which is not very different from coke oven 
gas, may be treated similarly. The hydrogen 
is used for the manufacture of ammonia, the 
nitrogen for which is obtained by liquefaction of 
the air. The Claude method is also used for separat- 
ing hydrogen from coke oven gas. 


Sotip CarRBoN DIOXIDE. 

The critical temperature of carbon dioxide is 
304 deg. K., or 31 deg. Cent., so that at ordinary 
temperatures carbon dioxide can be liquefied by 
increasing the pressure. Work is done on the mole- 
cules of carbon dioxide by pressing them closer 
together, and as a result their kinetic energy is 
increased—that is, the temperature is raised. By 
cold water or other means the temperature is restored 
to normal, and when the pressure is sufficiently 
great the mutual attraction between the molecules 
produces liquefaction. In practice, the temperature 
is kept below 20 deg. Cent., and the pressure used 
is about 80 atmospheres. 

There are several methods for producing solid 
CO,. In one the vapour over the liquid is allowed 
to expand, with the result that some solid in the 
form of ‘‘snow” is produced, the gaseous CO, 
being drawn off and recompressed. When the vessel 
is nearly full of “snow” it is flooded with liquid 
CO, to form a slush. Evaporation at atmospheric 
pressure is allowed to take place, and the contents 
of the vessel freeze to a solid block. 

As solid CO, passes from the solid to the gaseous 
state without passing through the liquid condition 
at ordinary temperatures and pressures, it is 
impossible to have liquid CO, in ordinary industrial 
practice, and this makes the handling of solid CO, 
an easy matter. There is no drip. 

The demand for solid CO, in Great Britain is 
increasing rapidly. It is used for the preservation 
of food and to an ever-increasing extent for the 
storage and transport of ice cream. In_ the 
United States the demand for solid CO, is about 
50 million pounds per annum. 


MopERN LOW-TEMPERATURE RESEARCH. 


The expansion of a compressed gas with or without 
external work being done, coupled with the cooling 
due to evaporation of the resulting liquid, has been 
used to obtain temperatures less than 1 deg. K. 
Whilst it is most improbable that the absolute zero 
of temperature can ever be reached, advantage has 
been taken of the magnetic properties of matter to 
approach it very closely. 

The phenomena we know as magnetism are due 
to the existence of atomic magnetic dipoles. When 
these are placed in a magnetic field, the elementary 
magnets are pulled in the direction of the field. Th. 





motion of the atoms which constitutes temperature 
resists this, and so the resultant magnetic field 
depends on the temperature as well as the intensity 
of the magnetic field. The higher the temperature 
the less the magnetisation. In general, the magnetic 
dipoles get arranged in orderly fashion at compara- 
tively high temperatures, but there are a few sub- 
stances, such as iron ammonium alum, in which 
random orientation exists at very low temperatures. 
When these substances are at the lowest temperature 
attainable by the methods previously described, 
and a magnetic field is created, the field controls the 
dipole directions and heat is developed. This heat 
is slowly absorbed by the cold surrounding substances, 
and when the low temperature has been restored 
the magnetic field is removed. The dipoles get back 
to some extent into the disordered condition again, 
and consequently the temperature drops. In this 
way a temperature as low as 0-003 deg. K. has been 
attained. 

It is of interest to note that the electrical resistance 
of pure metals has been found to be proportional 
to their absolute temperatures, except when very 
near the absolute zero of temperature. With some 
metals, at a temperature a few degrees above the 
absolute zero, the electrical resistance disappears— 
a condition known as ‘“supra-conductivity.” It 
has further been discovered that the presence of a 
magnetic field lowers the temperatures at which 
this supra-conducting state occurs. Niobium carbide 
is supra-conducting at as high a temperature as 12 deg. 
K. No doubt the electrical engineer is hoping that 
some day research will find materials which are 
supra-conducting at moderate temperatures ; maybe 
such a discovery would enable midget transformers 
to be built for the transformation of vast quantities 
of electrical energy. 


Latent Heat OF EVAPORATION. 

As already stated, in the case of a liquid the mole- 
cules are regarded as being in touch with one another 
as well as being in a state of motion. The majority 
of the molecules, which approach the surface more 
or less vertically from the interior of the liquid, have 
their motion checked by the attractive force of the 
other molecules, and are forced to turn back. But 
many molecules, which approach the surface with 
an exceptionally high velocity, overcome this attrac- 
tion and pass into the upper gas space. In doing 
so, work is done against the attractive force of the 
molecules and the kinetic energy is correspondingly 
reduced. Any gas molecules which come near the 
liquid surface from above are attracted by the 
molecules at the surface and are drawn into the 
liquid. There is equilibrium when as many molecules 
leave the surface as enter it. The number of molecules 
with sufficiently great velocities to leave the surface 
may be estimated from Maxwell’s distribution law. 
Fig. 3 shows how the distribution varies with tem- 
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perature, the number of molecules with really high 
velocities increasing appreciably with rise of tem- 
perature. This explains the rapid increase of vapour 
pressure. 

As the more rapidly moving molecules are the 
ones which leave the surface, it follows that the 
average intensity of the translatory motion inside 
the liquid is reduced—that is, the temperature is 
lowered. If the re-entrance of rapidly moving mole- 
cules is prevented by pumping off the vapour as soon 
as formed, and at the same time precautions are 
taken to prevent heat from entering the liquid from 
the outside, very low temperatures may be obtained. 
Water may easily be frozen in this way and with 
ether a reduction of temperature of 130 deg. Cent. 
may be obtained. 

The latent heat of evaporation of a liquid may be 
great or small according to the distance apart of 
the molecules of the vapour or gas, and obviously 
this distance may be controlled by pressure. The 
work done in tearing a molecule from its near neigh- 
bour in a liquid to join other similar molecules in a 
gaseous condition is represented by a part or the 
whole of the shaded area of the curve C in Fig. 4. 
The whole of the shaded area would represent the 
work done if the gaseous molecules were so far apart 
that the attractive forces between them were 
negligible. For molecules nearer together the work 
done will be less, and since increase of pressure 
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diminishes the molecular distance, the work done in 
separating the molecules diminishes with increase of 
pressure. An increase of pressure may be represented 
by an advance of the ordinate D E towards O. As 
D E nears O the amount of work represented by the 
shaded area ODEC gets smaller and smaller, and 
vanishes when D coincides with O. The results of 
such an imaginary experiment, if plotted, might be 
shown in a diagram such as Fig. 5, where horizontal 
distances in the shaded area are proportional to the 
heats of evaporation. On the left of the area the sub- 
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stance would be entirely liquid and on the right it 
would be entirely gaseous. 

As previously stated, above a certain temperature, 
known as the critical temperature, a gas cannot be 
liquefied however great the increase of pressure. We 
can now picture why this is so. With increase of 
temperature the pressure of a gas at constant volume 
is raised, and if this pressure is above that correspond- 
ing to X in Fig. 5 the substance corresponds to both 
liquid and gas, and there is no visible change of state 
however great any additional pressure may be. All 
gases show this behaviour, but the critical tempera- 
tures, pressures, and volumes differ widely. 

Because of the transformation of external heat 
through the medium of a liquid into kinetic energy 
of liquid molecules and kinetic and potential energies 
of gaseous molecules, the steam power engineer con- 
tinually strives to get more and more kinetic energy 
into the steam and less and less of those forms of 
energy which his engine is unable to convert 
into useful work. For this reason the temperature, 
and therefore the pressure, of steam generation has 
increased as well as the temperature of superheat. 
Prominent among the types of high-pressure steam 
generators is that of Benson, in which the water is 
heated to a temperature beyond the critical tempera- 
ture of 374 deg. Cent. The pressure is about 3200 Ib. 
per square inch. The water is then converted into 
steam without change of volume or addition of heat of 
vaporisation. This subject of high-pressure steam 
generation for land and marine purposes is of very 
great importance for Great Britain, for such high- 
pressure generating systems are more efficient 
thermally. 


EVAPORATION AND REFRIGERATION. 


The apparently insignificant cooling effect due to 
the evaporation of a liquid—a phenomenon which 
has been known for thousands of years, although the 
mechanism was unknown until the nineteenth century 
—is, as I have said, the basis of most modern 
refrigerating machines. In the case of many liquids 
the cooling effect at atmospheric pressure is small ; 
but, as we have seen, a considerable reduction of 
temperature can be obtained by pumping off the 
vapour formed above the surface. Indeed, about a 
century ago Faraday reached a temperature of 
160 deg. K., or —113 deg. C., by evaporating a liquid 
under an air pump. The limits of temperature which 
can be so attained with water, ether, oxygen, hydrogen 
and helium are approximately as follows :— 


Boiling Temperature attain- 
Substance. oint, able by evaporation, 
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The present refrigeration practice depends on the 
principle that some substances, which exist as vapours 
at ordimary temperatures and pressures, may be 
liquefied upon being subjected to higher pressures, 
but without lowering the temperature ; that is, the 
ordinary temperature is well below the critical tem- 
perature of the substance. It is necessary, therefore, 
that any pumping mechanism should not only exhaust 
the vapours from the upper surface of the liquid, but 
should also be able to compress them. The two 
principal substances in use are ammonia and carbon 
dioxide, and it is part of the process to collect the 
vapours and to compress them to the liquid state 
again, so that they move in a cycle. Imagine a start 
to be made with gaseous ammonia. When com- 
pressed, the molecules are pushed together. Any 
heat produced is extracted by cold water, which 
surrounds the container. The attractive force 


between the molecules becomes more and more 
effective, and eventually the ammonia liquefies. 
This cold liquid refrigerant is foreed through an 
expansion or throttling valve and the pressure is 
reduced by suction to such an extent that the liquid 
boils in the cooling coil of the evaporator. Brine 
which is in the evaporator is thus cooled and is 
circulated through pipes and tanks as may be desired. 

Uses of Cold Brine and Artificial Ice.—Cold brine 
is used directly or through the medium of ice on a 
most extensive scale. It is impossible to describe 
its many uses here, including as they do the cold 
storage of bulbs, which, incidentally, has revolu- 
tionised the spring flower markets ; the freezing of 
breakfast rolls in order that they may be kept 
“ fresh” for the morning meal; the conditioning of 
air for public rooms; cold depositories for furs, 
carpets, blankets, and many textile goods; the 
chilling of milk, peas, beans, spinach, and broccoli ; 
the formation of ice in skating rinks ; the freezing of 
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ground by the civil engineer for shaft smking and 
tunnelling in waterlogged strata, and, above all, its 
extensive use in the transport and storage of all kinds 
of food. 

It is of interest to note that the first artificial ice 
rink was constructed in Chelsea in 1876, and that the 
first successful application of refrigeration to borings 
in water-laden strata was by Siebe, Gorman and Co., 
of London, as long ago as 1862.- In the sinking of 
wells in mining and in tunnel building, a water- 
bearing stratum gives the engineer more trouble than 
anything else. In very difficult cases refrigeration of 
a portion of the water saturated area renders easy an 
otherwise difficult or impossible task. The freezing 
process consists in the formation of a solid wall of ice 
around the ground to be excavated. The ice wall is 
formed by drilling a number of holes in which freezing 
pipes are inserted and through which cold brine 
is circulated. Cylinders of hard frozen earth are 
formed around each brine pipe, and the freezing is 
continued until these cylinders join together and a 
hard cylindrical core is obtained. The ground can 
then be excavated in a normal manner. 

The use of brine systems of refrigeration for the 
transport of food overseas is of vast importance. 
Whereas sixty years ago there was no refrigerating 
machine and no cold storage provided in ships, to-day 


the refrigerated space in ships bringing food to Great 
Britain alone amounts to not less than 100 million 
cubic feet, equivalent to a cold store as wide as 
Victoria-street, 20ft. high and 13 miles long. To-day 
there are single ships having refrigerated spaces of 
over 500,000 cubic feet capacity, and capable of 
carrying cargoes of 5000 tons of chilled or frozen 
meat. The number of vessels holding refrigerating 
certificates has risen from 174 in 1915 to 546 in 1935. 
The capacity of the public cold stores in Great Britain 
amounts to about 50 million cubic feet, whilst our 
annual output of artificial ice is of the order of 
1,250,000 tons, of which the fishing industry uses 
750,000 tons. 

The imports of chilled and frozen meat into Great 
Britain in 1935 totalled 19 million hundredweights, 
and were valued at £39,000,000, whilst the total value 
of the refrigerated food produce imported was over 
£110,000,000. No fewer than thirty countries con- 
tribute to our food supply by the help of refrigeration, 
and it may truly be said that the food which we cat 
is now practically independent of the seasons. The 
industry of modern refrigeration is, indeed, an out- 
standing feature of the world’s economic progress. 

CONCLUSION. 

I feel that the task I set myself is far from com- 
plete. At the outset I was informed that the general 
idea of the James Forrest lectures was to indicate the 
bearing of the advances in abstract science on the art 
and science of engineering. I therefore chose as my 
main objective the way in which the modern industry 
of refrigerating engineering is based on knowledge of 
molecular motions, and particularly on the forces of 
attraction and repulsion between molecules; -as a 
secondary objective I hoped to stimulate the interest 
of engineers in very low temperature problems. Such 
problems are being investigated at the Clarendon 
Laboratory, Oxford, and at the Cavendish Labora- 
tory, Cambridge. In the preparation of this lecture 
I have been particularly interested in the low tempera- - 
ture work at Oxford, and I wish to thank Professor 
Lindemann for valuable information. 

I have pointed out that in the preservation of food 
during transport the use of refrigeration is creasing 
at a satisfactory rate. It is equally gratifying to 
state that in London alone there are in use over 
40,000 of one type of domestic refrigerator. In very 
low-temperature work, however, progress is not so ~ 
rapid. By refrigeration large quantities of methane 
and hydrogen are available to engineers in Great 
Britam, and oxygen, nitrogen, and argon may be 
obtained in almost unlimited quantities from the air. 
It is for the chemist and the engineer to consider how 
these gases could be best employed. Their separation 
by means of refrigeration is not an expensive process. 
On the contrary, it is comparatively cheap. 





We are asked to note the following corrections in 
the sub-section entitled Translatory Motion, in the 
first column of page 511 in our issue of May 6th. In 
the second paragraph for 3-7 x 10-* em. read 3 x 107%, 
and for 2-7x 10! read 3x10'®. For ‘“‘an oxygen 
molecule” read ‘“‘a molecule.” In the fourth para- 
graph for 4x 10-7 read 3x 10-7; for 150 diameters 
read 300; for 6x 10-* read 110-5; and for 8000 





million read 5000 million. 








N the following article we continue our description 

of the exhibits in the Palace of Engineering 
at the Empire Exhibition, Bellahouston Park, 
Glasgow. 


Barr AND Stroup, Lp. 


On the stand taken by Barr and Stroud, Ltd., of 
Anniesland, Glasgow, W.3, are to be seen a number of 
interesting examples of the activities of the firm in 
the manufacture of optical and other instruments. 
The outstanding and perhaps the most interesting 
exhibit is a submarine periscope shown in full working 
order. Since the time of the Great War many improve- 
ments and modifications have been made in the design 
of these instruments, brought about in part by the 
need for increased duties as the result of the necessity 
for more effective measurements in spotting aircraft, 
&c. When a submarine is submerged the periscope 
has to perform functions which on a surface craft are 
usually undertaken by several instruments. It has 
to take the place of the “look-out’s” eyes, and in 
order to fulfil present-day requirements its vision has 
to extend in three dimensions, as it must keep a look- 
out for both ships and aircraft. Secondly, it has to 
take the place of the officer’s telescope or night glasses 
and be capable of examining an object in detail. It 
has to be used to estimate the course, the speed, and 
the distance of the enemy, and finally, it has to act as 
a torpedo directing telescope. These duties have to be 
performed with the vessel submerged and the peri- 
scope projecting a considerable distance above the 





hull, and under these conditions the tube must not 





Empire Exhibition, Glasgow. 


No. I. 
(Continued from page 501, May 6th.) 


bend or vibrate to an excessive extent. Furthermore, 
the portion exposed above the water must be of small 
diameter and inconspicuous and the material employed 
should not affect the magnetic compass. 

In the periscope illustrated in the accompanying 
engraving Fig. 10, Messrs. Barr and Stroud claim 
to have designed an instrument which conforms to the 
above-mentioned requirements. The instrument 
shown is a unifocal type “CH 55” submarine peri- 
scope, which has an optical length of 30ft., and of 
which the diameter of the main tube is 6in. The 
diameter of the top tube is 2in. We hope to describe 
in a future issue the instrument in some detail. 

For the testing of the depth and roll of a torpedo 
during trial and automatically recording the results 
on a time base on a chart the torpedo depth and roll 
recorder, illustrated in Fig. 7, is shown. This 
instrument measures the depth by means of the water 
pressure against the outer surface of a rubber dia- 
phragm at the top of the mechanism. Against the 
inner face of the diaphragm a plunger is pressed by 
means of a spring of sufficient strength to suit the 
maximum depth at which the torpedo runs. The 
downward movement of the plunger is communi- 
cated through the intermediary of link multiplying 
mechanism to the ‘‘ depth” pencil moving over the 
travelling paper chart, controlled by clockwork. 
Roll is measured by a pendulum the swing of which 
causes the roll pencil to move over the travelling 
chart. A datum line is drawn on the chart by means 
of a pencil in a small adjustable frame fixed to the 
upper framework of the mechanism. 
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The diaphragm of the instrument is furnished with 
a metal protective cover, in which are holes through 
which the water has access to the outer surface of the 
diaphragm. Three interchangeable springs are 
supplied to suit maximum pressures of 45 Ib., 224 Ib., 
and 15} 1b. per square inch, corresponding to depths 
of 100ft., 50ft.. and 35ft. respectively. The link 
mechanism communicates the vertical movement of 
the piunger to the depth pencil, with a multiplication 
of the motion of about 6} times. The recording pencils 
are made of metal and are claimed to give an indelible 
mark. The “roll” pendulum, actuating the “‘ roll” 
pencil, is arranged to swing 30 deg. port and star- 
board. In order to prevent the pendulum from 
swinging during transit or when the mechanism is 




















FiG. 7—TORPEDO DEPTH AND ROLL RECORDER 
—BARR 


being handled, a pendulum catch is provided, which 
can be readily released. The clockwork for rotating 
the driving drum consists of a main spring, a governor, 
and a three-speed gear. The main spring is composed 
of two clock springs in series and is sufficiently 
powerful to drive the chart uniformly for thirty- 
three minutes at the lowest speed. A retaining 
gear, or brake, is arranged to lock the clockwork until 
the torpedo reaches the water. It consists of a vertical 
stop rod which, when depressed against the action of 
a spring, engages a tripper wheel on the governor 
spindle. The stop rod is retained in the engaged 
position by a hinged flap at the top of the instrument. 
This flap is raised by the water pressure when the 
torpedo enters the water, thereby releasing the vertical 
stop rod of the retaining gear and setting the clock- 
work in motion. 

We illustrate in Fig. 8 an example of the range 
and height finders which are manufactured by the 

















FiG."8—HEIGHT AND RANGE FINDER—BARR 


firm in numerous types and sizes, based on the 
stereoscopic or the coincidence principles. This 
instrument is a combined range and height finder for 
anti-aircraft service and is the latest type of portable 
field height finder produced by Barr and Stroud, Ltd. 
In the design of the equipment particular attention 
has been directed to the requirements of convenience 
of handling, rapidity of assembly and levelling, and 
ease of stowage by the introduction of several new 
features of design. The legs of the mounting 
tripod fold up and in the folded position the 
mounting occupies little space. Rapid assembly of 























the instrument on the mounting is made possible by 
the fact that the height finder is carried on a tubular 
cradle which, when lowered on to the mounting, is 
secured by rotating a single lever through a quarter 
turn. The operation of levelling is readily carried out 
by means of rotatable levers on each tripod leg, with 
the aid of spirit levels built into each leg. 

The special feature of the instrument is that it 
measures the height of the target directly and that the 
range taker does not require to move the range 
working head if the height remains constant. The eye- 
pieces are arranged at right angles to the line of sight, 
thus ensuring a comfortable position for the range- 
taker at all angles of elevation. ‘The internal and 
external range scales are graduated usually from 
2000 to 25,000 yards, or the equivalents in other 
units. The height scale gear automatically deter- 
mines the height from the range and the angular 
elevation. Viewed through a window on the seale 





wheel. If the instrument is required for use in con. 
junction with a gun control system it can be supplied 


with electrical transmission to a distant station of 


any or all of the following data :—Height, range, 


horizontal range, angle of sight (elevation), angle of 


bearing (azimuth). 

Amongst the range of survey instruments, such as 
mapping epidiascopes, stereogoniometers, seven-lens 
cameras, &c., manufactured by the firm, are shown 
on the stand a number of topographical stereoscopes. 
These instruments enable stereoscopic observation to 
be made of pairs of photographs taken vertically, or 
nearly so, from aircraft from nearly the same height 
and with some overlap of fields of view. When such 
a pair of photographs is properly set in the instrument 
the part of the ground represented on both photo- 
graphs appears in relief—usually exaggerated relief— 
enabling the heights, hollows and slopes of the ground 
to be seen ata glance. From the information obtained 

















FiG. 9—PRECISION TOPOGRAPHICAL STEREOSCOPE—BARR 


gear case, the height seale is for use at elevations 
between 10 deg. and 70 deg. and is graduated from 
1000ft. to 30,000ft., or the equivalents in other units. 
A corrector head is fitted for adding percentage correc- 
tions from —5 per cent. to + 20 per cent. to the height, 
and external range scales and a scale shutter is 
furnished for covering, as desired, the height or the 
range scale. Conveniently situated for the right hand 
of the range taker the range working head is so placed 
that the arm rests on the instrument. As mentioned 
above, provided the height of the target does not 
alter, it is not necessary to move the working head. 
On the cradle is mounted a trainer’s finder telescope, 
of which the eyepiece remains fixed at all elevations 
of the instrument, and, for rapidly directing the 
instrument upon the target, a range taker’s monocular 
sight with an inclined eyepiece is fitted. In additron, 
a lookout monocular for the use of another observer, 
and direct sights to indicate to other observers the 
particular target being followed by the range taker 
are furnished. The elevation adjustment is controlled 

















FiG. 10—BOTTOM PORTION OF SUBMARINE 
PERISCOPE—BARR 


by means of a hand wheel provided with two speeds. 
For the illumination at night of the scales and 
graticules of the range finder and mounting electric 
lamps are arranged to be supplied with current 
through flexible leads from a battery with switches 
for varying the illumination. 

The mounting illustrated in the engraving has a 
worm and worm wheel elevating and azimuth adjust- 
ment with a friction slipping clutch, enabling rough 
setting to be made without disengaging the worm 
gear. Scales are provided for indicating the azimuth 
and elevation angles. The hand wheels are provided 
with alternative slow and quick motion gears, inter- 
changed by the action of a knob beside the hand 








by this method and from the instrumental move- 
ments provided contours can be drawn on_ the 
photographs. 

Of the various types of stereoscopes made by Barr 
and Stroud, Ltd., we have chosen for illustration in 
Fig. 9 a large precision topographical instrument, 
which works in the same general way as the smaller 
portable instruments, but which has special gearing 
and accurate scales embodied to enable it to accom 
plish more detailed and more accurate work. It is 
not intended to be a very portable instrument and it 
does not fold up. 

The platform is a cast metal plate mounted on a 
mahogany base. The front edge of the plate serves 
as a longitudinal guide for a T-square, by means of 
which the co-ordinates of points on the ground ar 
determined. Each table for carrying the photo 
graphs is rotatable about its centre, by means of a 
screw and nut gear, the working head of which projects 
at the left-hand end of the platform. 

The grid frames are each pivoted about the central 
axis of the grid and each is supported from two arms 
carried from a tubular piece extending along the 
base behind the photograph tables and above the 
level of the tables. Longitudinal motion of the grids 
is effected by screws. One screw, operated by a head 
at the left end of the tube, moves the grids equally 
and simultaneously to the right or to the left, while 
another screw, operated by a head at the other end 
of the tube, moves the right-hand grid relatively to 
the left-hand grid. The relative movement of the 
right grid is measured to an accuracy of one-twentieth 
of a millimetre on the scales of micrometer heads 
associated with the grid operating head. Stereo- 
scopic fusion of the photographs is effected by tilting 
movements applied to the smaller reflecting mirrors, 
the operating head being situated at the rear of the 
mirror framework. 


D. ann J. TuLuis, Lrp. 


A firm of forty years’ standing as laundry engi- 
neering specialists, D. and J. Tullis, Ltd., of Clyde- 
bank, is exhibiting two sizes of motor-driven washing 
machines and two pneumatic laundry presses on its 
stand in the Palace of Engineering at the Exhibition. 
We illustrate in the accompanying engraving, Fig. 11, 
the 42in. by 84in. washing machine, which is built 
with an internal revolving cage of brass, of the afore- 
mentioned dimensions, and a fixed outer casing of 
galvanised steel. The firm states that a special 
feature is that the brass inside shell is made in one 
piece with the beaters pressed out of the solid sheet. 
In this shell a minimum number of rivets is employed 
so that the shell can accommodate itself to the 
twisting strains which take place when the cylinder 
is reversed every few revolutions under load. 

Fitted with full width brass sliding doors, running 
in guides, the outer casing is also furnished with a 
brass apron for loading and unloading, as can be seen 
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in the illustration. The inner shell is composed of 
hard rolled brass with V-shaped beaters pressed from 
the sheet. It is heavily perforated and fitted with 
the firm’s ‘“‘ Evertite ” doors, which are claimed to 
obviate wear on the hinges and to prevent nipping 
the goods. Self-aligning ball or roller bearings support 
the complete shell. 

Mounted on the right-hand end of the machine is a 
totally enclosed reversing gear-box, with gears 
running in oil, fitted throughout with ball and roller 
bearings Reversing is obtained from an enclosed 
gear, running in oil, which gives the required move- 
ment to a single-belt driving the pulleys on the 
reversing gear-box. The machine requires 34 B.H.P. 
for driving purposes, which is transmitted through the 
gear-box to the inner revolving shell by a steel 
pinion, meshing with the main gear wheel. The gears 
are machine cut and totally enclosed. A _ hand 





Clearly shown by the model are the advantages of 
M. and C. sectional belt conveyors, in particular the 
ease with which they can be built into structures and 
bridges. The model also shows the application of 
various auxiliaries, such as an extending end which 
enables a conveyor to build and extend a tip-heap ; a 
fixed tripper loading a lorry; a travelling tipper 
moving backwards and forwards above a series of 
bunkers to which it distributes material evenly; a 
rotary screen; a bucket elevator; a bunker and 
hopper door ; besides various types of drives, driving 
gears, tension ends, and chutes. Occupying 74 square 
feet, the working model demonstrates in a practical 
form the various applications of this type of mechanical] 
handling. 

The Mavor and Coulson totally enclosed conveyor 
driving gear is shown by a full-sized gear, of which the 
casings have been cut away to expose the gearing, in 

















Fic. 11—MOTOR- DRIVEN WASHING MACHINE—TULLIS 


turning and locking gear is arranged at one end, so 
that when the machine is running the outer shell doors 
cannot be opened until the current to the motor is 
cut off and the hand turning gear brought into action, 
thus locking the shell for unloading. The machine 
cannot be restarted until the hand turning gear is 
released and the outer shell doors are closed. 

Water enters the cylinder trunnions at both ends of 
the machine and is sprayed directly on to the goods ; 
an overflow is arranged at the back of the outer 
casing. Steam enters the machine at a low level in 
the outer casing. Two 7}in. diameter drain outlets 
are fitted and operated by means of pedals. 


MAvor AND Coutson, Ltp. 


Since an exhibition stand cannot conveniently 
contain hundreds of feet of working conveyor, Mavor 
and Coulson, Ltd., of 47, Broad-street, Glasgow, S.E., 
are showing their conveyor systems mostly in the form 
of models, to the scale of lin. to the foot. By this 
means the equivalent of nearly 500ft. of belt conveyor 
and eight associated appliances are formed into one 
installation on the firm’s stand at the Exhibition. 





order to demonstrate the compact arrangement. 
Reproduced in Fig. 12 is a photograph of the driving 
gear, and in Fig. 13 a sectional elevation and plan 
of the gear driven by an A.C. motor. Part of the 
gearing is placed on each side of the belt, and the 
drive is taken from one gearcase to the other by a solid 
shaft passing inside the hollow shaft on which the 
driving drum runs. For demonstration purposes the 
gear is driven, apparently by its own motor, at one- 
thirtieth of normal speed. 

Even under the worst conditions this driving gear 
is claimed by the manufacturers to be oil-tight and 
proof against rain, grit, and dust. The motor, which 
can be placed on either side of the gear, is bolted 
directly to the gearcase with a spigot register, giving 
a strong and compact construction and ensuring the 
maintenance of correct alignment. Both motor and 
switch are ironclad and contained in a flameproof 
enclosure. Should, however, the flameproof enclosure 
be not required, an ordinary industrial motor and 
switchgear can be supplied. For A.C. the starter is 
bolted to the motor; for D.C. a drum starter is 
housed in a separate casing, together with an unbreak- 
able non-rusting grid resistance. The barrel contacts 

















FIG. 12-ENCLOSED CONVEYOR DRIVING GEAR—MAVOR 





and finger tips are robust and renewable and the 
barriers are removable. 

Rigid cross stays connect together the two parts of 
the gearcase, one part on each side of the belt ; one 
part carries the motor. In the first reduction of the 
train the pinion on the motor meshes with a spur 
wheel on a long solid shaft. This shaft runs inside the 
hollow shaft of the driving drum and transmits the 
drive to the seeond reduction gear. The second part 
of the gearcase contains the second train of reducing 
gears and the final drive from the third reduction 
pinion which turns the spur wheel on the shaft of the 
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Fig. 13—CONVEYOR DRIVING GEAR—MAVOR 


driving drum. By means of a crank handle applied 
to a square cut on the end of the motor shaft the 
gearing can be turned by hand. Since the gear wheels 
are machine cut, case-hardened, and run in oil, they 
are quiet in operation ; in addition, the first motion 
wheels are accurately ground after hardening. All 
the shafts are made from high-tensile steel. 

The gearcases require additional oil only at 
intervals of several weeks, because they are oil-tight 
and all shafts run on ball bearings. The only other 
lubricating points are nipples on the motor and on the 
snub pulley, to be filled by grease gun every three 
months. 

A good grip on the driving drum is given by rubber 
lagging, and by a snub pulley which makes the arc of 
contact large. The drum is slightly crowned to aid 





FiG. 14—CONVEYOR DRIVE HOLD - BACK—MAVOR 


true running of the belt. The diameter of the drum 
is large in proportion to the number of plies in order 
to avoid ply separation. 

A hold-back is fitted to the second reduction shaft ; 
by its use an uphill conveyor is kept from running 
backwards when the power is switched off. Four 
steel rollers in wedge-shaped recesses allow the shaft 
to run in only one direction and hold the conveyor 
against gravity the moment it ceases to run forward. 
The rollers are kept from chattering by spring-loaded 
pins. The engraving Fig. 14 shows the hold-back 
with cover removed. The centre piece which is fixed 
to the end of the shaft is free to turn clockwise. It 
is held from turning in the opposite direction by the 
four rollers in the wedge-shaped recesses. 

Also exhibited on the stand are four sizes of grit- 
proof idler rollers, representing a large range of sizes 
available for belts from 12in. to 60in. wide. Two of 
the rollers are sectioned to show the grease seals 
which are fitted in order to keep grit, dust, and water 
away from the ball bearings. It is claimed that these 
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rollers will continue to run with low friction even 
under bad conditions out of doors in rain and mud. 


THE British THomson-Hovuston Company, Lp. 


One of the principal exhibits of the British Thom- 
son-Houston Company, Ltd., is a standard glass bulb 
mercury arc rectifier, consisting of a standard 400- 
ampere cubicle supplied from a small transformer 
and loaded on resistance elements for demonstra- 
tion purposes. Glass windows on three sides of the 
cubicle allow a view of the bulb to be obtained when 
it is on load. At the top of the cubicle is a separate 
steel compartment for the anode fuses, arranged to 
prevent damage to the bulb in the event of a fuse 
blowing violently on a fault. The arrangement also 
keeps the fuses and anode reactors, when required, 
free from dust. All main conductors are carried on 
porcelain insulators. Control connections at different 
potentials are carefully segregated, and there are two 
entirelyseparated fuse panels for L.T. auxiliary circuits 
and those at cathode potential, respectively. A silent 
cooling fan driven by a squirrel-cage motor gives 
complete control of the air blast. 

A thermal relay is mounted above the fan and 
carries the cathode current. It is subject to the 
same heating and cooling conditions as the bulb. 
































FiG. 15—RECTIFIER FOR CINEMA USE-—B.T.H. 


and beig designed to have a characteristic practically 
identical to that of the bulb, it gives complete pro- 
tection under all conditions of overload or fan 
failure. 

Another rectifier shown (Fig. 15) has been specially 
designed for cinema projector are service, and is 
built into a single cubicle. Rectification is effected 
by a three-arm bulb, mounted on a withdrawable 
carriage, and a smoothing choke ensures freedom 
from picture flicker and silence of the projection ares. 
The ‘main double-wound air-cooled transformer is 
also mounted in the cubicle. A motor-driven fan 
is used for cooling the bulbs. The rating of 150 
amperes on the D.C. side makes the equipment suit- 
able for supplying two 120-ampere lanterns with 
normal change-over periods. Fuses are connected in 
the primary of the transformer, in the ignition 
circuit, and in the fan motor leads, while a triple-pole 
contactor is fitted to give. remote control from the 
operating box or other suitable position. 

A third rectifier is a grid-controlled unit for indus- 
trial use, and consists of three Thyratrons supplicd 
at 440 volts, three-phase, 50 cycles, through a 
rectifier transformer, to give a maximum D.C. 
output of 37-5 amperes at 250 volts. Push-button 
control of a contactor in the A.C. supply line enables 
the load to be thrown on and off, and overload trips, 
also on the A.C. side, protect the equipment by 
opening the contactor. A time delay relay prevents 


the rectifier bemg placed on load until the cathodes | 


of the Thyratrons have reached their operating 
temperature. The D.C. voltage is adjusted by means 
of a small potentiometer, mounted remotcly from the 
rectifier. A simple feed back eircuit, utilising a con- 
denser and resistance, gives automatic phase shift of 
the Thyratron grid voltage, as a result of which the 
rectifier has a “ flat compounded ” characteristic ; 
the regulation being approximately 1 per cent. from 
full load to no load. 

The switchgear exhibits include a 51 metal-clad 
vertical plugging ring main equipment (Fig. 16), 
rated at 150 mVA, 11 kV, with oil-immersed isolators, 
The equipment is intended to serve as a self-contained 
tee-off and occupies the minimum possible space. 
Where two tee-off circuits are required, a special 
double chamber can be provided. An example is 
also shown of the firm’s latest low-height metal- 
enclosed, horizontal draw-out, flameproof, compound- 
filled switchgear. 








The electron tube display includes small rectifiers, 
Thyratrons, and Ignitrons. In the rectifiers and 
Thyratrons the cathode is of the separately heated, 
oxide coated type, while the cathode of each Ignitron 
is in the form of a mercury pool, the arc being started 
by a stationary igniter dipping into the mereury. 
The hot cathode tubes are used for low current appli- 
cations varying from a few milli-amperes to peak values 
of 75 amperes, and standard tubes are available 
for high-voltage applications up to 15 kV. Ignitrons, 
having pool’ cathodes, are suitable for heavy 

















FiG. 16—-RING MAIN SWITCHGEAR—B.T.H.* 


currents, such as peaks of 2500 amperes and 6000 
amperes. With standard tubes the peak inverse 
voltage is limited to about 900. 

The rectifiers find many general-purpose applica- 
tions, while both the Thyratrons and Ignitrons are 
used for the precise control of the value and duration 
of output current. By their use the duration of 
current may be varied at will from a fraction of a 
cycle to any number of cycles. This feature not 
only enables operations to be timed accurately, but 
to be reproducible, as, for example, in the control 
of resistance welding. Since only a small amount of 
power is required in the control circuits of Thyratrons 
and Ignitrons, these tubes are particularly suitable 
for applications in which heavy power is to be con- 
trolled in response to relatively small changes in 
operating conditions. 

A comprehensive range of Mazda vacuum and gas- 
filled lamps for general and decorative lighting 
service is shown in an effective panel display. Mercra 











FIG. 17—-MERCRA LANTERN—B.T.H. 


electric discharge lamps and Mercra fluorescent lamps, 
and Mercra,lamps with ultra-violet filter bulbs are 
on view. The fluorescent lamps are electrically the 
same as the standard Mercra lamp, but have a larger 
outer jacket, coated internally with fluorescent 
powder which tends to redress the colour rendering 
of the normal uncorrected mercury light. The ultra- 
violet lamps produce no visible light, emitting only 
the invisible ultra-violet rays, and are at present 
used mainly for scientific, decorative, and publicity 
purposes in conjunction with fluorescent substances. 

Perhaps the most interesting of the lighting fittings 
exhibits is the new and improved B.T.H. Mercra 
‘H” lantern (Fig. 17), for use with the horizontally 
burning Mercra lamp. This lantern, first introduced 
in 1934, is claimed to be the only horizontal street 
lighting lantern capable of employing a standard high- 
efficiency mercury vapour electric discharge lamp with 





a standard choke, Since 1934 continual experimenta! 
work has been undertaken, with the result that this 
new and improved lantern, scientifically designed and 
giving a more efficient light distribution, is now in 
production, 

(Z'o be continued.) 








BOILER-WATER TREATMENT. 





In a paper on “ Boiler-water Treatment” printed in 
the May issue of Mechanical Engineering, published by 
the American Society of Mechanical Engineers, F. G. 
Straub and T. A. Bradbury, of the University of Illinois, 
describe a new method for testing samples of boiler water 
to determine whether or not they will cause embrittle- 
ment. As these tests are continued, they will, the authors 
state, result in the determination of more chemicals 
having a definite bearing on the cause and prevention 
of embrittlement. The authors have found that for steam 
pressures up to 250 lb. per square inch, embrittlement 
can be prevented by maintaining the sodium chloride 
content of the boiler water greater than 0-6 times the 
total alkalinity, expressed as sodium carbonate, along with 
a sodium-sulphate content greater than 1-0 times the 
total alkalinity. For steam pressures between 500 lb. 
and 1400 Ib. per square inch, embrittlement, they state, 
is not prevented by the maintenance of the present 
recommended A.S.M.E. ratios. The presence of a soluble 
R,O; content greater than 0-6 times the SiO, content 
of the boiler water appears to prevent embrittlement 
at these pressures. For a steam pressure of 350 lb., 
the ratios of sulphate and chloride to alkalinity as well as 
the R,O,-SiO, ratio both appear to be effective in pre 
venting embrittlement, although larger quantities may 
be necessary than at lower or higher pressures. The 
authors use the formula R,O, to express the total iron and 
aluminium present as oxides, that is to say, as Fe,O, and 


2V3- 

The results arrived at by Messrs. Straub and Bradbury) 
are supplemented by others obtained as the result of a 
study of intercrystalline cracking in boiler steel, 
conducted by the Bureau of Mines, United States Depart- 
ment of the Interior, The results of this investigation 
were summarised in a paper by Schroder, Berk, and 
Fellows, presented at a meeting of the American Water 
Works Association, at New Orleans, on April 26th. 
The investigation was directed towards a study of the 
factors that produce embrittlement in boilers. It was also 
sought to determine whether the recommended method 
for using sodium sulphate would prevent embrittlement, 
and what means could be used if sodium sulphate was not 
satisfactory. The laboratory results showed that cracking 
starts from selective corrosion of stressed grain boundarics, 
usually by sodium hydroxide-sodium silicate solutions 
It proceeds through the metal both by selective corrosion 
and bursting forees exerted on the grain boundaries 
by the corrosion products that occupy a greater volume 
than the initial intergranular material. Sodium sulphate, 
it was found, did not exert a major protective action in 
the laboratory tests. That conclusion was supported by 
two cases of cracking discovered in operating boilers. 
The laboratory experiments showed that lignin and some 
other organic materials offer more protection than sodium 
sulphate, and that they can be used at pressures up to 
550 Ib. The lignin compounds are now being tested in 
operating boilers. 








Brivish STANDARDS InstrruTIoN.—The annual general 
meeting of the B.S.I. will be held on Tuesday, June 14th, 
at 11.15 a.m., at the Dorchester Hotel, Park-lane, W.1. 
and will be followed by a luncheon at 12.45 p.m. for 1 p.m. 
Captain the Right Honourable D. Euan Wallace, M.C., 
Parliamentary Secretary to the Board of Trade, has 
accepted an invitation to attend this luncheon. 

STELLITE Cutting Toois.—A forty-page booklet has 
been published by the Deloro Smelting and Refining Com 
pany, Ltd., of Shirley, Birmingham, to instruct users in 
the correct tool manufacture, use, and maintenance of 
Stellite. It is well illustrated and gives instructions for 
grinding to obtain maximum life, speeds, and feeds, with 
notes on methods of manufacture of tools. A chapter is 
devoted to the use of Stellite as a hard facing medium, and 
a further chapter to its use for work plates, wood cutting 
irons, valves, and machine centres. There are many useful 
tables and tabulated data. Copies are obtainable on 
application to the company. 

British ACETYLENE AssociaTIon.—The thirty-seventh 
annual luncheon of the British Acetylene Association was 
held at the Mayfair Hotel on Thursday, May 5th. In his 
speech proposing the health of the guests and overseas 
members, Mr. C. S. Milne said that the acetylene industry 
of this country had a great future. Replying to the toast. 
Lord Dudley said that, with the increasing output of iron 
and steel in this country, there would be a steady demand 
for welding and cutting plant of all kinds. He pointed out 
that if this country was to keep pace with developments in 
foreign countries more research would be necessary. There 
was a great future for the acetylene industry and its 
present attainments are only an indication of its prospects. 
The value of welding as applied to the manufacture of 
aircraft was stressed by Mr. C. J. Galpin, who followed 
Lord Dudley. He said that when it was necessary to 
mobilise the national resources of the country the Associ 
tion would prove a valuable factor. In proposing “ The 
Association and its President,” Sir William Letts recalled 
the first introduction of the acetylene lamp for use on 
motor vehicles and the troubles which were then encoun- 
tered. He pointed out the value of the Association, which 
enabled industrial concerns to obtain mass representation 
in matters of policy. In replying, the new President, Mr. 
E. S. Parnwell discussed the work and aims of the Associa- 
tion and said that preparations are now being made for 
representation at the International Congress on Acetylene, 
to be held in Germany next year. The retiring President, 
Mr. L. J. Tibbenham, said that the textbook on acetylene, 
now in course of preparation by the Association, would be 
published during the coming year. 
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Symposium on Propellers. 


+ 


\ ARINE propeller design has, during the past 
Vi ten years received a great deal of attention, and 
the North-East Coast Institution of Engineers and 
Shipbuilders is to be congratulated upon having 
brought together onee more the representatives of 
the important experimental tanks for the purpose 
of discussing the results of recent research work on 
various aspects of the marine propulsion problem. 

At a Symposium, which occupied two days, March 
3lst and April Ist, no fewer than ten papers were 
presented by leading authorities on tank work. The 
subjects dealt with covered a wide range of problems 
and the collected papers and discussion should form 
a valuable and interesting volume, which will be 
widely read and closely studied by all who are con- 
cerned with the design and construction of ships and 
propelling machinery. 

Followmg an introduction by Commander C. J, 
Hawkes, the President of the Institution, the meetings 
were opened by Dr. G. 8S. Baker, of the National 
Tank, whose paper entitled ‘The Qualities of a 
Propeller Alone and Behind a Ship,” dealt mainly 
with the relationship between open water tests with 
systematic series of model propellers and the design 
of marine propellers for actual ships. 

Standard series curves correspond to ideal condi- 
tions of flow which are never met with in actual 
practice. The designer has consequently to consider 
huw to adapt his propeller to the conditions of 
working, so as to reduce or eliminate any loss in 
efficiency or breakdown in service. 

Since model experiments in open water do not 
indicate the limitations of a design in respect of 
cavitation, it is essential to carry out further experi- 
ments in @ specially designed cavitation tunnel. 
\t the National Tank, this work has not yet advanced 
sufficiently to deal satisfactorily with this problem. 
‘The minimum area to avoid cavitation can, however, 
be checked roughly by applying Eggerts formula 
or from consideration of the pressure per unit of 
surface area. 

Dr. Baker prefers the latter method of approach, 
und indicated that the allowable initial thrust loading 
depends upon the maximum torque variation during 
au revolution of the screw, which is influenced by the 
type of engine drive and also by the degree of 
variability of wake over the propeller disc. 

Dealing with the influence of variable wake on 
propeller performance, Dr. Baker proceeded to show 
the effect of possible variations of wake on the choice 
of main dimensions, é.e., diameter, pitch, and surface, 
based on the condition that at no part of a revolution 
should the screw work at a dangerously low slip 
with correspondingly low efficiency. 

Working in this way, Dr. Baker indicated that 
for screws where the wake variation is small it is 
possible to work at a higher mean slip than when the 
wake variation is relatively large. Generally speaking, 
it is advantageous to reduce the wake variation to 
4a minimum, and with this m view it is the usual 
practice at the National Tank to secure a good 
clearance from the serew to the body post m single- 
screw ships. 

Dr. Baker discussed the attempts which have 
been made at various tanks to assess the variability 
of wake by taking measurements with small vane 
wheels and concluded that for general design purposes 
such measurements were not considered necessary 
since an average curve can be assumed for any good 
hull design. Furthermore, since the wake distribu- 
tion on the ship differs from that in the model, 
the serew should be designed for the former, and 
for this reason radial pitch variation is at the National 
Physical Laboratory confined to the inner half radius 
of the screw. 

Another form of wake variation, the effect of 
which is somewhat obscure in the absence of experi- 
mental work, is the fore and aft or axial variation 
which occurs in the neighbourhood of the screw. 
Dr. Baker gave some details of experimental work 
on this subject for a typical single-serew model 
hull, and concluded that the effect of such variations 
was usually favourable to screw efficiency and may 
be one of the causes of high relative rotative efficiency 
in full cargo vessels. 

The presence of innumerable small eddies in the 
wake, ¢.e., turbulence, was then discussed, and it 
was suggested that these have little or no effect 
on serew action. With regard to the obliquity of 
flow which occurs in normal twin-serew vessels, this 
also was thought to have no material effect on the 
screw in smooth water, but consideration of rough 
water conditions suggested that it was desirable to 
provide ample clearance between the screw and 
bossing so that the cascade of water over the after 
edge of the bossings during a pitch was constrained 
by the main flow to an approximately normal direc- 
tion before reaching the propeller blades. 

The effect of circumferential wake variation was 
then discussed in the light of aeronautical data for 
oscillating aerofoils, and Dr. Baker mentioned the 
advisability of avoiding large slip angles and also of 
choosing blade sections with stable pressure charac- 
teristics. Finally, some interesting experiments 





with propellers breaking surface were referred to, 
and it was suggested that blade outline shape had 
a marked influence on the efficient working of pro- 
pellers in ballast condition. 

MEASUREMENT OF WAKE. 

Dr. Hom, of the Technische Hechsehule, Berlin, 
then contributed an important paper on “ The 
Measurement of Wake,” in which he analysed in a 
fundamental manner the physical nature of the 
several components of the total wake which influenced 
the performance of a propeller working behind a 
ship, as compared with the same propeller working, 
in undisturbed water. Frictional wake, streamline 
wake, and wave flow wake were separately con- 
sidered, and Dr. Hom arrived at several interesting 
conclusions concerning the relationship between 
wake and thrust deduction, an approximate formula 
being given for the hull efficiency corresponding to 
streamline flow in terms of the thrust loading of the 
propeller. 

The principle of thrust identity introduced by 
R. E. Froude, which is normally employed in experi- 
mental work for determining propeller wake, was 
then reviewed in several ways, and Dr. Hom con- 
cluded that, in view of inhomogeneity in the wake 
flow, that method should be replaced by one using 
the principle of torque identity. 

Following these highly theoretical discussions, 
the author then turned his attention to the diffzrences 
which exist between “ nominal ” mean wakes derived 
from direct measurements with the aid of pitot 
tubes, vane wheels, and resistance rings, and the 
corresponding “‘ effective ’’ wakes obtained by analys- 
ing model propeller data. Various ingenious sugges- 
tions were put forward which partly explained and also 
tended to reduce the present apparent discrepancies, 
but Dr. Hom concluded that complete agreement 
was not yet obtainable. 

Finally, the influence of scale effect on wake 
measurement was dealt with, and it was shown that 
that problem was closely related to the more general 
question of scale effect on propeller performance. 
For this and other reasons, direct measurements of 
the torque and thrust of actual ship’s propellers 
had hitherto failed to give a satisfactory basis for 
determining ship wake with sufficient accuracy. 
Dr. Hom described, however, several attempts which 
are at present being made to develop further these 
full-scale experiments on actual ships, and suggested 
that it may soon be possible to overcome some of 
the difticulties involved in .this type of research. 
This paper by Dr. Hom is written with remarkable 
clarity, having regard to the complex nature of the 
problems dealt with, and is worthy of close study 
by those interested in modern methods of propeller 
design. 


AEROFOIL SECTIONS. 


Mr. Allen, of the Dumbarton Tank, began his 
paper entitled “ Aerofoil Sections in Serew Pro- 
pellers ” by defining an aerofoil section as one designed 
to produce as much lift as possible with a minimum 
of drag. He then gave a brief historical survey of 
the application of aerofoil sections to marine pro- 
pellers, beginning with a suggestion by Mr. Mumford 
in 1897 which led to trials being carried out with 
propellers having sharp edged blade sections with the 
maximum thickness 20 per cent. of the chord from 
the leading edge, and ending with a reference to 
modern methods of designing aerofoil-type propellers. 

He also discussed test results published by several 
different investigators which indicated the definite 
superiority of aerofoil-type sections, particularly 
at low torque loading factors: Other experiments 
with propellers of different size, illustrated the 
influence of scale effect and the possibility of erroneous 
conclusions being drawn from comparative experi- 
ments with propellers of too small a scale. 

The latter part of the paper was devoted to a 
series of interesting and mstructive experiments 
recently carried out at the Dumbarton Tank to 
determine the lift and drag coefficients of various 
types of sections in water. The seciions, which were 
tested in the usual ship model tank with the aid 
of specially designed recording gear, included a normal 
round back type, the well-known Clark Y aerofoil, and 
several other representative sections of intermediate 
shape. It was also possible to determine the distribu- 
tion of pressure round the sections at the middle of 
the span, and diagrams were given in the paper for 
four of the sec.ions tested, showing the pressures 
and suctions on the face and back, respectively, at 
various angles of incidence, in terms of the dynamic 
head 4 ¢ v?. 

The experimental difficulties in connection with 
these tests are admittedly very great, and since the 
Reynold’s number corresponding to the present 
tests is very low, the results must be regarded with 
some caution if used quantitatively. At the same 
time, they represent a very definite achievement, 
the general conclusions to be drawn from the experi- 
ments being in agreement with those derived from 
wind tunnel experiments with sections of similar 





thickness ratio, and further developments on similar 
lines will be looked forward to with great interest. 


TORSIONAL VIBRATION OF PROPELLER BI.ADES. 


The subject matter of Dr. W. J. Duncan’s paper 
on “ Torsion and Torsional Oscillation of Blades,” 
although of a highly mathematical nature, dealt 
with a problem which is of great practical importance 
to propeller designers, namely, the determination 
by calculation of the possible modes and frequencies 
of propeller blades when performing free torsional 
oscillations. 

Several new or little-known methods for dealing 
with this problem were discussed, and geometrically 
simple applications were given to illustrate the 
procedure followed in applying these methods to 
cantilevers similar in form to propeller blades. 

At the conclusion of the mathematical section 
of the paper, the author gave a short and concise 
summary of the causes of sound and blade vibrations 
in airscrews. Whilst the main cause of sound in 
airscrews is occasioned by the high speed of rotation, 
and concerns the surrounding air rather than the 
blades themselves, the problems of spontaneous 
oscillations or “flutter” are possibly of interest 
in connection with the somewhat similar problems 
of “‘ singing * in marine propellers. 


Errect oF SHAFT BRACKETS ON PROPELLER 
PERFORMANCE. 


Mr. R. W. L. Gawn contributed an interestmg 
account of model experiments carried out in the 
Admiralty Tank at Haslar, which throw some light 
on the effect of shaft brackets on propeller per- 
formance. 

In general, it was found from the experiments 
that the presence of brackets increased the wake 
and also the hull efficiency, but that they had 
little or no influence on relative rotative efficiency. 
As a result, provided the brackets were properly 
positioned and suitably aligned their effect on overall 
performance was not unfavourable. 

The author also gave for one model the angles 
of flow past the inner and outer bracket arms, thus 
indicating the amount of twist which would be 
necessary to secure correct alignment throughout 
the length of the bracket arms. 

The effect of placing brackets abaft the screws. 
and also in one instance the influence of fitting 
shaft bossings in lieu of the normal Admiralty- 
type brackets positioned forward of the screws, were 
also the subject of experiments. 2 

A slight gain was indicated for brackets positionet 
aft of the screws, but it was not thought to be 
sufficient to warrant the adoption of that system 
in view of practical difficulties. The experiments 
also showed a very slight propulsive advantage for 
shaft bossings, but it was not possible to generalise 
from that result since it may be somewhat influenced 
by the angles of the brackets and bossings in the 
actual models tested. 

Oven WatTER TESTS WITH MODERN PROPELLERS. 

The second session of the meetings was opened by 
Mr. Troost, who is Superintendent of the Dutch Tank 
at Dageningen. 

The paper which he presented described the results 
of open water tests with three related series of four- 
bladed model propellers having modern aerofoil- 
type sections. Those of the first series, designated 
A 4.40, were narrow tipped with mussel-shaped 
blades, and were similar to Dr. G. S. Baker’s screws 
B 34 and 35. 

Propellers of this type had been found to give 
good results on actual ships at low thrust loading 
where no cavitation danger was present, and where 
the backing power of the screw was of secondary 
importance. The other twg series, B 4.40 and B 4.55, 
with 40 per cent. and 55 per cent. disc area ratio 
respectively, had relatively wider tips and the 
tipmost sections were of normal ogival type. Mr. 
Troost stated that these latter type screws had proved 
to be less liable to cavitation danger and also to 
objectionable noise making. 

The model propellers were about 9}in. in diameter 
and the tests were carried out by means of a pro- 
peller boat with built-in propeller dynamometer. The 
number of revolutions was kept constant throughout 
the tests, the speed of advance being varied from 
zero to above the speed of zero thrust, and in this 
way the Reynold’s number did not vary considerably 
over the range of tests. 

The results of the experiments were expressed 
in two forms, both of which are extremely well 
adapted to design and analysis work, and the 
diagrams, which cover an extremely wide range of 
slip, add considerably to the existing published 
data useful for propeller design. At the conclusion 
of his paper, Mr. 'Troost showed a series of large-scale 
diagrams embodying the results given in the paper, 
and stated that these could be obtained from the 
Dageningen Tank, an offer which will be greatly 
appreciated by those who may wish to make practical 
use of the diagrams. 


RovuGH WATER PERFORMANCE. 

Mr. Troost’s paper was followed by a contribution 
written by Mr. J. L. Kent, of the William Froude 
Laboratory, who is a recognised authority on the 
sea performance of vessels of various types, and is 
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the author of many practical papers dealing with 
his valuable research work on this subject. The 
present paper was entitled ‘* Propeller Performance 
in Rough Water,” and described the effect of adverse 
weather on propulsive efficiency, the speeds obtain- 
able in heavy weather without change in engine 
controls being to some extent dependent on the type 
of machinery adopted. 

Mr. Kent also included the results of a compre- 
hensive survey of the influence of diameter, pitch, 
and surface upon screw efficiency in rough weather, 
the necessary calculations being based on the standard 
series data given in the preceding paper. The general 
conclusion from these investigations was that no 
great advantage could be gained in heavy weather 
by departing from the propeller dimensions appro- 
priate to smooth water design conditions, but that 
in certain circumstances an advantage might be 
obtainable by adopting relatively large diameters. 

Measurements taken at sea of the fluctuations 
in shaft torque in rough weather for several types 
of vessels and propelling machinery were then 
described, together with some interesting comments 
on the effect of pitching, &c., on torque variation. 

Finally, the paper included the results of a series 
of experiments showing the relative performance 
of model propellers having normal and_ aerofoil 
sections, and also with wide, medium, and narrow 
tipped outlines, the tests being carried out in smooth 
water and amongst waves up to 600ft. in length 
for the ship. The tests showed a gain for aerofoil 
sections and also for narrow tipped blades. 


IMMERSION OF PROPELLERS. 


The Director of the Hamburg Tank, Dr. Ing. 
(;. Kempf, im a paper entitled “ Further Model 
Tests on Immersion of Propellers: Effect of Wake 
and Viscosity,” dealt with several interesting pro- 
blems concerning the choice of appropriate propeller 
diameter and revolutions for a given ship and the 
question of scale effect in model propellers. In 
extension of his previous work on immersion, he 
described a series of tests with a fuller model having 
a block coefficient of 0-75. 

Four propellers of different diameter were employed 
and the model was run at three different drafts 
with each screw. The results were expressed in 
curves giving propuisive efficiency and propeller 
revolutions plotted in terms of a coefficient expressing 
the relation between propeller disc area and the 
two-thirds power of displacement. Similar curves 
based on earlier experiments were also included, 
and Dr. Kempf explained how information of this 
kind could be used in the preliminary stages of 
design to fix suitable engine revolutions and propeller 
diameter. 

Diagrams showing wake distribution in the region 
of the propeller with the model at different drafts 
were then discussed, and Dr. Kempf once more 
stressed the importance of designing each propeller 
to suit the probable variation of wake over the 
propeller disc. 

The question of surface roughness of propeller 
blades was then reviewed, and a suggested new 
method was described by means of which allowance 
could be made for viscosity and scale effect in trans- 
ferring the results of model tests to full scale. 


TuG PROPELLERS. 


The design of propellers for towing purposes 
presents many special problems owing to the require- 
ment that such screws must function satisfactorily 
under widely different loading conditions. 

Mr. F. W. Benson, in a paper entitled “‘ Propellers 
for Tugs and Trawlers,’’ described an interesting 
design method, based on Schaffan’s propeller curves, 
which, like those given at the present meetings by 
Mr. Troost, cover a wide range of slip, and may 
therefore be employed for the determination of 
propeller thrust from zero speed up to the free 
running speed of the vessel. The paper also included 
several diagrams by means of which the performance 
of different systems of propulsion may be readily 
compared and which facilitate the design of pro- 
pellers for a given thrust. 

This is essentially a practical paper and will be 
of special interest to those who may only occasionally 
be called upon to design propellers for this purpose, 
since in such circumstances a clear statement of the 
special considerations involved, by one who has had 
a wide experience with this type of craft, should prove 
extremely valuable. 


OpTimMuM PROPELLER DIAMETERS FOR SINGLE-SCREW 
SHIPS. 

The tinal paper was one written by Mr. Masao 
Yamagata, and dealt with “Model Experiments 
on the Optimum Diameter of the Propeller of a 
Single-screw Ship.” In this contribution the author 
described a very complete series of tests with two 
models having the same form, one of which had been 
roughened by cutting in the surface a series of sharp- 
edged tooth groove lines spaced 1mm. apart. The 
results of no fewer than eighty-three self-propulsion 
tests with seventeen different model propellers were 
described, and the main conclusions were that the 
percentage increase in shaft horse-power due to 
bottom roughness was less than the corresponding 
increase in E.H.P. at the same speed, and that the 





adoption of large propellers improved the performance 
with roughened bottom. It was also stated that the 
optimum propeller diameter for good weather and 
clean hull was slightly larger than would be obtained 
from standard series curves, but it was pointed 
out in the discussion which followed that whereas 





the standard data referred to propellers of round 


back type, the propellers used in the experiments 
were of modern aerofoil type, for which the optimum 
diameter was naturally a little greater. 

At the meetings the above papers were read in 
abstract form only, and were followed by interesting 
discussions of the subjects dealt with, a large number 
of speakers taking part. 








Extensions at the Barton Power Station. 


a 


A] EW plant officially put into service by Sir Leonard 
iN Pearce at the Barton power station of the Man- 
chester Corporation Electricity Department on 
Tuesday, May 10th, constitutes the second and final 
extension and brings the station capacity up to 
178,000 kW. The plant consists of a new 51,500-kW 
turbo-generator set, two boilers, station auxiliaries, 
a house service transformer, and high and low-voltage 
switchgear. For its accommodation bays in the 
boiler-house and No. 2 turbine room were extended 
in length by 98}ft. and 85ft. respectively, while the 
No. 2 switch house has been extended by-50ft. 
Designed for a pressure of 350 lb. per square inch 
and a temperature of 825 deg. Fah., the new Metro- 
politan-Vickers turbo-generator is constructed on 
similar lines to the 40,000-kW M.V. set installed in 
the station, but improvements, based on later experi- 
ence, have been incorporated. In the high-pressure 
cylinder there. are twenty-five impulse stages and 
in the low-pressure cylinder sixteen, followed by a 
duplex multi-exhaust stage. As in the case of the 
earlier set, all the moving blades are composed of 
stainless steel. The governor and main oil pump are 
gear driven from the high-pressure turbine spindle. 
Loads up to the economical rating of 41,200 kW 





are dealt with by the main governor valve, and those 
beyond this value up to the continuous maximum 
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particulars of the turbine are given in the follow- 
ing table : 


Turbine. 
Type OSC Cene bev in Wer gs 
Steam pressure at stop valve 
Steam temperature at stop valve... 
Vacuum at exhaust at 80 per cent. 


Impulse, two-cylinder, tandem 
-. 3501b./sq. in. (gauge) 
825 deg. Fah. 


M.C.R. 28-8in. Hy. 
Speed A. wits ts 1500 r.p.m. 
Number of stages : 

NS 2 ae re: 


L.P. cylinder 


16+-multi-exhaust 


Greatest length of H.P. blading . 3fin. 
Greatest length of L.P. blading . 27hin. 
Greatest diameter over blading ... 123}in. 
Thrust bearings (two) ; Michell 


Gland packings : 
RE, sie Se) Steam labyrinth 

Steam labyrinth 

Water paddle 


L.P. inlet ... 

L.P. outlet ee Se ae 
Number of stages at which steam is 

MME wis ene dba Ace nick) cue) eee! ORE 
Temperature of feed water leaving last 

heater haste ‘Setvipene ..gee® morc. iones 
Type of coupling between H.P. and 

Ee SOee aae ss : 


310 deg. Fah. 


Flexible 


Unlike the earlier alternators, the generator of the 
new set is wound for 33,000 volts. Thus the need for 
large transformers and links and switches on the low- 
tension side is eliminated, with a consequent saving in 
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FEED HEATING SYSTEM 


rating by a second governor valve, which by-passes 
the first seven stages of the turbine. A Bibby flexible 
coupling connects the H.P. and L.P. spindles, while 
the low-pressure spindle is coupled to the alternator 
by a semi-flexible coupling. 

As the diagram of the feed heating system shows, 
the turbine is arranged for four-stage feed-heating 
supplemented by a gland heater, drain cooler, and 
injector inter-coolers. Duplicate single-effect M.V. 
tube type evaporators are also incorporated in the 
system. The feed heaters consist of two L.P. and 
two H.P. U tube units. Duplicate 100 per cent. 
capacity Mather and Platt motor-driven extraction 
pumps are provided, and duplicate 60 per cent. 
capacity three-stage air ejectors. 

The turbine builders were also responsible for the 
condenser, which has a cooling surface of 43,000 square 
feet. When supplied with circulating water at a 
temperature of 62 deg. Fah. at the rate of 30,500 
gallons per minute, a vacuum of 28: 8in. is secured, at 
a load of 80 per cent. of the maximum continuous 
rating. The water is supplied from the common 
circulating system and two additional motor-driven 
pumps have been installed to deal with the increased 
quantity required for the new set. When full of water 
the weight of the condenser is 159 tons. The main 





floor space and complications. The overall efficiency 
is also slightly increased. In accordance with the 
Metropolitan-Vickers patented system, each turn of 
the winding is separately insulated for the full working 
voltage to earth, thus giving exceptionally high insula- 
tion strength between turns. Each phase of the wind- 
ing is divided into three sections and the insulation 
is graded in three steps from the live terminal to the 
star point. From the view of the machine in the shops 
it will be perceived that there are large clearances 
between phases. The stator was built and completely 
wound in the maker’s works, where the machine was 
subjected to tests, including temperature runs, the 
measurement of losses and insulation tests at 67,000 
volts A C. for one minute. 

Composed of three separate forgings held together 
by high tensile steel shrink links, in accordance with 
M.V. standard practice for such machines, the rotor 
weighs 684 tons. Specially designed all-steel wedges 
close the rotor slots with the object of eliminating 
slot harmonics in the wave form and the losses 
normally produced by open slots. Fans at each end 
of the rotor circulate cooling air through the alter- 
nator on the closed circuit system, and the air is 
supplemented at loads above the economical output 
of the turbine by an external motor-driven fan. The 
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rotor slip rings are totally enclosed and ventilated 
from the main air circuit. 

A 1500-kW house service alternator and the main, 
house, and pilot exciters are directly coupled to the 
inain alternator shaft. The main and house exciters 
are housed in a common frame and the armatures 
and fields of all exciters are cooled by air from the 
iain air circuit. All commutators are open to the 
atmosphere to give easy access to the brush gear, 
and to facilitate adjustments. The pilot exciter 
excites the main exciter only, the house exciter being 
self excited. 

Each of the new boilers is designed for a maximum 
continuous evaporation of 200,000 Ib. of steam per 
hour, and is housed in the extension to the existing 
building,the appearance of which is enhanced by two 
new brick chimneys, each 300ft. high, replacing 
the steel chimneys formally employed. Simon- 
Carves, Ltd., of Cheadle Heath, Stockport, built and 
installed the boilers, which are tri-drum units with 
steeply inclined bent tubes, each generating steam at 





At the M.C.R. the designed efficiency is 84-5 per 
cent., using average fuel. A special feature of the 


design is the twin-flow arrangement, each boiler 
Boiler Particulars. 

Normal ev pgeeen Ib. a r hour .-- 200,000 
Firing... Chain- -grate stokers 
Steam pressure, Ib. per ‘gq. ae 375 
Steam temperature at superhe ater outlet, deg. 
Fah. os ; 855 
Heating surface of boiler, sq. ft. 18,856 
Heating surface of water walls and arches, sq. ft. 2,984 
Heating surface of superheater, sq. ft. : 7,650 
Heating surface of economiser, sq. ft. 14,820 
Heating surface of air heaters, sq. ft. ... 35,600 
Total heating surface, “4: ft. ¢ a CaO 
Grate area, sq. ft. ; pice eae cise 532 
Number of grates .. .. Gee es. ee 
Dimensions of grates, ft. 19x 14 
Volume of combustion chamber, cu. ft. 12,650 
Feed water temperature, deg. Fah. ... ... ... 310 
Flue gas final temperature, deg. Fah. “Ae ie 240 
CO, at air heater outlet, percent. .... ... ... 123 





consisting of two distinct systems of circulation, one 





downcomers which feed from the main steam drum in 
the Simon-Carves boiler is an interesting patented 
feature. : 

Natural circulation being entirely dependent upon 
the ratio of the density of water to steam, it is essen- 
tial in a high-pressure design to feed the convective 
and radiant heat surfaces of the boiler with water at 
the minimum temperature consistant with the steam - 
ing conditions to ensure free and rapid circulation. 
This is ensured in the Simon-Carves design by taking 
water from the main steam drum near the point where 
the feed water enters the boiler, through the externa! 
downcomers straight to the base of the water wall 
system. The design avoids using water at a com- 
paratively high temperature due to heat extracted 
in other parts of the boiler, an arrangement which 
tends to restrict circulation. 

In the tri-drum system forming the contact and 
convection zone, there is free and rapid circulation 
up the whole of the front bank of tubes facing the 
combustion chamber, to the front steam drum ; down 








ALTERNATOR STATOR ERECTED IN 


a pressure of 375 lb. per square inch at the stop valve 
and at a temperature of 855 deg. Fah. The tempera- 
ture of the feed to the economisers is 300 deg. Fah., 
and the available pressure in the feed line 450 lb. per 
square inch. The boilers are the largest steam-raising 
units so far used on the Manchester undertaking, 
and are double the size of those first installed at 
Barton. In the following table, supplied by Mr. H. C. 
Lamb, the chief engineer and manager of the Man- 
chester undertaking, the main particulars of the new 
units are given. 





SHOPS 


including the water wall combustion chamber, in 
which radiant heat is principally absorbed, and the 
other the tri-drum system built substantially within 
the first and absorbing conductive heat. 

Circulation in the outer or radiant heat system of 
the combustion chamber water walls is from the main 
steam drum, vid large external downcomers to dis- 
tribution drums in the lower part of the circuit ; 
thence through rising mains to the bottom headers of 
the wall system, and up the vertical tubes in the walls 





to the steam drums. The arrangement of external 


TURBINE GAUGE BOARD 


the whole of the tubes in the rear bank forming the 
last two gas passes, to the water drum and up the 
front bank again. There are no compartments in 
any of the drums and no segregation of tubes for re- 
circulation. The feed water passes into the main 
stream at once over practically the full length of the 
drum from the feed flash trough, thus preventing any 
undue stresses and racking strains in the drums due 
to the unequal temperature. Confluence of the cir- 
culating streams takes place in the steam drums, 
thus avoiding any interference with natural circula- 
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tion or risk of a deficiency of water in any portion of 
the circuit at any rating. 

Defiecting plates are fitted in the steam drums to 
guide circulation and assist steam release by change of 
direction. There are, however, no division plates, 
leading tubes, or deflectors in the water drums to 
interfere with the passage of an adequate supply of 
water to the front bank. Heat absorption and conse- 
quently speed and energy of circulation are the 
greatest in these tubes. On this account they must 
be fed by a larger number of tubes in which the 
steam/water ratio is lower and this is secured by 
arranging that the total cross-sectional area of tubes 
in the rear bank, where the water flow is downwards, 
is approximately twice that of the area in the front 
bank. 

Another feature is the arrangement of cross-over 
tubes between front and rear steam drums. A com- 
paratively small number of steam cross-over tubes 
and a large number of water cross tubes are provided 
to establish a correct pressure difference, so that whilst 
there is sufficient heat in the front steam drum to 








BOILER CONTROL BOARD 


ensure delivery of water to the main or rear steam 
drum, there js never enough pressure at any load to 
interfere with the circulation in the front bank, thus 
avoiding stagnation or reversal therein, or ‘“ spout- 
ing” through either steam or water cross tubes. 

The inclination of the cross tubes and their position 
in the gas stream are such that heat absorbed by them 
assists circulation by propelling the water in the right 
direction and delivering the steam generated in them 
to the rear or main steam drum, on which the outlet 
to the superheater is fixed. 

The water wall combustion chambers consist of a 
series of vertical solid-drawn mild steel plain tubes 
expanded into solid drawn steel headers at the bottom, 
and similar headers on the steam drums at the top. 
These tubes are spaced at 63in. pitch throughout, and 
covered on the inside of the chamber up to the level 
of the water drum by patented refractory tiles which 
fit close on the tubes, fill the space between, and, on 
account of their shape, lock in place. A special high- 
conductivity refractory cement is used between tubes 
and blocks to ensure rapid transfer of heat and 
adequate protection of the refractories. Above the 
water drum the tubes are bare. 

Each boiler is equipped with a “*‘ MeLeSco ”’ super- 
heater and intermediate desuperheater manufac- 
tured by the Superheater Company, Ltd. The 
superheaters are divided into primary and secondary 
units, the headers of which are supported in an insu- 
lated housing above the steam cross-over tubes, thus 
ensuring that they are not affected by the heat of the 
combustion chamber. After leaving the primary 
superheater, the steam is led to the desuperheater, 
and thence to the secondary stage of the superheater 
and the boiler stop valve. 

The desuperheater consists of a steel vessel in 
which there are a series of multiple loop steel tube 
elements through which a certain proportion of steam, 





heated in the primary superheater, is passed. These 
tubes are submerged in water at the same level as 
the water in the boiler, and a connecting pipe is led 
from the front steam drum to a point near the base of 
the desuperheater, A steam pipe is arranged to 
by-pass the desuperheater and butterfly valves in the 
direct connection from the primary to secondary 
superheaters, vid the desuperheater, and also in the 
by-pass, controlling the amount of steam leaving the 
primary superheater, which must be cooled in the 
desuperheater before entering the secondary super- 
heater and mixed with the bulk of the steam, in order 
to maintain the required temperature at the stop valve. 
The operation of these valves is effected by an elec- 
tric motor through Kent gear-boxes and links, and 
the motor is controlled by a thermostat placed in the 
steam main leaving the boiler. 

Overriding controllers are also inserted in the steam 
line leading to the older turbines in order to ensure 
that the temperature of steam reaching these units 
does not exceed 750 deg. Fah. The equipments are 
designed to control the temperature of steam to 
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For each boiler there are two forced and two 
induced draught fans by James Howden and Co. 
(Land), Ltd., mounted on a platform above the air 
heaters. The induced draught ‘“ Turbovane ”’ double- 
inlet fans embody a scroll type grit collector on each 
side of the fan casing, together with secondary type 
Vortex collectors, the grit being delivered to the ash 
sluice in the basement. The ‘ Sitentvane ”’ forced- 
draught fans deliver air from above the boilers through 
the air heaters to the siftings hoppers beneath the 
stokers. 

One secondary air fan is provided per boiler. It is 
situated in the basement and takes up to 25 per cent. 
of the air required for combustion from a balance duct 
connecting the two main forced draught ducts, and 
discharges it to the secondary air nozzles on the front 
of the boilers at 12in. w.g. The output of all the fans 
is governed by vane controls, actuated from the 
instrument panels on the firmg floor by means of 
Tate controls. Coal is weighed by six 5-cwt. Simon 
“Reform ”’ type weighers on each boiler, and the boilers 
are equipped with a complete system of Parry soot 


BOILER ECONOMISER FLOOR 


within plus or minus 10 deg. Fah. of 855 deg. Fah., 
and automatically to keep it within this range or at 
any other temperature between 750 deg. and 855 deg. 
Fah., as may be desired, for all boiler ratings between 
150,000 Ib. and 220,000 Ib. per hour. 

The Foster patented gilled steel tube two-pass 
economisers supplied by E. Green and Son, Ltd., are 
installed at the rear of the boilers on girders form- 
ing part of the unit-supporting structure. A gas 
by-pass is included for use on low loads, starting up, 
and shutting down. 

Each boiler is equipped with two Howden rotary 
regenerative type air heaters installed on platforms 
above the economisers. The heaters consist of a 
circular riveted steel plate casing fitted with a rotating 
“basket ” containing fluted and corrugated plates, 
which pass successively through the ascending stream 
of hot gas and descending stream of air from the forced 
draught fan, thus giving up to the air the heat 
extracted from the gas. Air by-pass ducts are incor- 
porated in the framework of each heater to adjust 
the air temperature to suit combustion conditions 
or for use when starting from cold or running light to 
avoid the risk of dew deposits, choking, and corro- 
sion. Gas by-passes are included and arrangements 
made for recirculating a percentage of hot air. 

Twin class L stokers, supplied by the International 
Combustion Company, are fitted. Each stoker is 
28ft. wide by 19ft. long, giving a total effective grate 
area of 532 square feet per boiler. The twin grates 
are entirely separate, and each is driven by its own 
motor through enclosed speed-reduction gears. The 
stokers are arranged to discharge ash and riddlings 
into hoppers delivering into the existing ash sluice. 
The siftings are collected in hoppers under the return 
chain and are also delivered into the sluice by means 
of the existing hydraulic system, which has been 
extended. 





blowers. An elaborate system of instruments for 
boiler control is provided, each unit having its own 
cubicle type panel on which the instruments are flush 
mounted. 

Plans and specifications for the extension were pre- 
pared and the constructional work supervised by Mr. 
H. C. Lamb, chief engineer and manager, and the 
engineering staff of the Manchester Electricity 
Department. C. 8. Allott and Son, of Manchester, 
were responsible for the civil engineering work, and 
the following were the main contractors for the build- 
ing and new plant :— 


J. Gerrard and Sons, Ltd. 

E. Wood and Co., Ltd. 

Simon-Carves, Ltd. 

The Metropolitan-Vickers Electrical 
Company, Ltd. 

The Metropolitan-Vickers Electrical 
Company, Ltd. 

House-servicetransformer The Metropolitan-Vickers Electrical 
Company, Ltd. 

The Metropolitan-Vickers Electrical 
Company, Ltd. 

The British Thomson-Houston Com 
pany, Ltd. 

Mather and Platt, Ltd., and The 
Harland Engineering Company, 


Building work 
Steel work 
Boiler plant 
Turbo-generator 


Condensing plant ... 


420-volt switchgear 
33,000-volt switchgear... 


Electrically driven pumps 


std, 

Mather and Platt, Ltd. 

Babcock and Wilcox, Ltd. 

Babcock and Wilcox, Ltd., and The 
Brightside Foundry and Engineer- 
ing Company, Ltd. 


A number of photographs of the new plant are 
reproduced on these pages and on page 538. 


Steam-driven pumps .. 
High-pressure pipe work 
Low-pressure pipe work 








LONDON OF THE FuruRE.—At a recent luncheon the 
Minister of Transport said that there would one day be a 
boulevard along the Thames, a south circular road to the 
south of London, and a great east to west crossing. 
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Rail and Road. 


Wace CuTs ON AMERICAN Rattways.—As a result of 
lost revenue and increasing operating costs, the Associa- 
tion of American Railroads has decided to serve notice of 
a 15 per cent. reduction in wages to all classes of labour 
on the United States railways. 





TRAMCAR SuBsTITUTION 1n Lonpon.—On May 8th 
tramears on the Enfield to Tottenham Court-road and 
Winchmore Hill to Moorgate routes were replaced by over 
100 trolleybuses. There are now 738 trolleybuses in 
service on about 200 miles of route in the London Passenger 
Transport Board’s area. 


CONVERSION OF GRANTHAM CaNat.—The Nottingham- 
shire County Council has approved a scheme for the filling 
in of a section of the Grantham Canal for a length of 
about 14 miles hetween Trent Bridge and Gamston Bridge. 
When filled in the reclaimed area will be merged into an 
adjoining road to give it a standard width of 100ft. 


SattasH BrincE.—Saltash Bridge, which is nearly 
half a mile long and rises 180ft. above the river Tamar, is 
being repainted. The work will take nearly a year to 
complete and when finished the structure will be heavier 
by over 10 tons. The bridge took four years to build and 
was opened on May 3rd, 1859. It carries the only remain- 
ing single line section of the Great Western Railway line 
between Paddington and Penzance. 


Turkish Rarmtways.—A contract valued at over 
24 million pounds is reported to have been placed with 
Fried. Krupp A.G., of Essen, by the Turkish Government. 
The contract is for the doubling of the existing railway 
tracks in Turkey and the building of four new lines. A 
second order for over 1} million pounds for rolling stock 
and signal equipment will be placed with the same com- 
pany when the first contract is nearly completed. 


WEED KILtrnc on THE L.M.8.—For the third successive 
year the London, Midland and Scottish Railway Company 
has put its special weed killing train into service. On 
May 9th the train left Crewe and is working its way south 
to Euston, covering branch lines on the Western Division : 
it will then cross over to the Midlands side and travel as 
far north as Carlisle, whence it will return to Crewe. In 
the six weeks of its tour the train will treat over 1600 miles 
of track, 


CONVERTING ABANDONED RalLways tn Canapa.—The 
Koad Board of the province of Quebec has applied to the 
Canadian Board of Railway Commissioners for permission 
to acquire the abandoned line of the Canadian National 
tailway between Farnham and Iberville for its conversion 
to a highway. Such a conversion will shorten the distance 
between the two towns by six miles. The same Board is 
also considering the taking over of the right of way 
between St. Isadore and the United States border for 
similar conversion purposes. 


WATERLOO BripGE.—At a recent meeting of the London 
County Council the Highways Committee reported on 
the progress made with the work on the new Waterloo 
Bridge. It was stated that the cofferdam at pier No. 4 
was completed on March 29th, and a start has been made 
on the concreting of the base of the pier. At pier No. 3 
the cofferdam has been completed and excavations for 
the foundations are beginning. The granite facings for the 
piers of the new bridge are being prepared from selected 
stones taken from the old bridge, which are at present 
stored at Harmondsworth. The southern abutment of 
the old bridge is now being demolished. 


TEN New L.M.S. Enorxes.—Ten locomotives, the 
general design of which is identical with that of the 
*‘ Coronation ” engine, which holds the British railway 
maximum speed record of 114 m.p.h., are to be named by 
the London, Midland and Scottish Railway Company after 
the Duchesses of Gloucester, Norfolk, Devonshire, Rutland, 
Hamilton, Buccleuch, Atholl, Montrose, Sutherland, and 
Abereorn. The first of this new series of locomotives is 
now nearing completion at Crewe works. Five of the 
engines—which are the largest and most powerful passenger 
type on the L.M.S., weighing in working order over 160 
tons—will be streamlined, and five will be of orthodox 
external appearance. The new engines will be used prin- 
cipally on the Anglo-Scottish express services. 


New Briner on BrRMINGHAM AND Watsatt Roapv.— 
The Minister of Transport has approved plans submitted 
by the Birmingham County Borough Council for the con- 
struction of a reinforced concrete bridge over the river 
Tame on the Birmingham and Walsall-road, at an esti- 
mated cost of £17,800. The bridge will carry two side 
roads for slow-moving and local traffic, in addition to 
dual 24ft. carriageways for through traffic. It is to have 
three spans, and the width between parapets will be 110ft. 
Each of the side roads will be 15ft. wide and there will also 
be dual footpaths, each 9ft. wide. This arrangement will 
conform with the proposed ultimate lay-out on either side 
of the bridge. The Birmingham and Walsall road is a 
link in the Winchester and Preston trunk road, and the 
existing Walsall-roads bridge is a three-span brick arch 
with width between parapets of only 36}ft. Work is being 
put in hand immediately, and it is hoped to complete 
the scheme in the course of next year. 


Census oF TRuNK Roap Trarric.—Arrangements for 
a quarterly census of traffic at selected points on trunk 
roads are being made by the Minister of rt. Each 
census will last a week. The first will begin on Monday, 
May 23rd, and there will be three others, of which the last 
will be in February of next year. A comparison of the 
figures obtained in each quarter will reveal the seasonal 
variations in the volume of traffic and provide material 
on which to base future trunk road improvements. The 
census will be taken at nearly 400 points. At more than 
half these points the counting will be continuous through- 
out the day and night ; at the remaining points there will 
be a sixteen-hour count, concluding each day at 10 p.m. 
The same points will be watched each quarter, but in 
August there will be an additional 500 points. The reason 
for this is that the August census will coincide with the 
triennial census of traffic on Class I roads genorally and for 
the sake of continuity of record it is desired to retain as 
far as possible the same points at which a census was 
taken in 1935. 








Miscellanea. 





CoaL IN THE Forest OF DEAN.—-A conference was 
recently called to discuss the prospects of establishing 
new industries in the Forest of Dean, as, according to 
experts, the present steam coal deposits have a remaining 
life of only fifteen to twenty years. 

Buryine Prt Hears.—Following successful experi- 
ments, it is understood that the Bedlington Coal Com- 
pany, Ltd., of Northumberland, is to make an attempt to 
end the nuisance of burning pit heaps by spreading a layer 
of suitable mater.al over them by mechanical means. 


Gotp Mritrne ry Canapa.—The Canadian Department 
of Mines and Resources reports that during the past year 
seven new gold milling plants have entered production in 
Canada. Twenty-three other plants are now in course of 
construction, and it is estimated that the thirty plants will 
have a combined capacity of over 5700 tons of ore a day. 


Scorrish Inpustrian Estate ScHEME.—Three sites 
have been purchased in Lanarkshire for a new industrial 
estate scheme. The company developing the estates will 
work on a non-profit-making basis in co-operation with 
the Hillington Estate. With space sufficient for 150 
standard unit factories the new sites com 26 acres at 
a 15 acres at Chapelhall, and over 11 acres at Lark- 

all. 

PRESIDENCY OF INSTITUTE OF TRANSPORT.—Mr. Gilbert 
8. Szlumper, general manager of the Southern Railway, 
has been offered and has accepted the Presidency of the 
Institute of Transport for the year commencing on October 
ist, 1938. Mr. Szlumper, who is a foundation member of 
the Institute, served as a Member of Council from 1924 to 
1927 and 1929 to 1932 and from 1932 to 1935 as a Vice- 
President. 

AMERICAN STEEL INpuUstRY.—Statistics of the American 
Iron and Steel Institute show that 93 per cent. of the iron 
and steel produced in the United States during 1937 was 
for home consumption. One hundred companies, pro- 
ducing 90 per cent. of the country’s steel output during 
the year, paid 42 per cent. of their net earnings in taxes. 
The total tax payments of the industry amounted to over 
169 million dollars. 

Proposep Ort Pipge Lines 1x Canapa.—In the course 
of a recent speech, Mr. W. S. Campbell, the Chairman of 
the Canadian Petroleum Producers’ Association, said 
that sufficient potential oil reserves have been discovered 
in Turner Valley to warrant a 1240 miles long pipe line 
to Fort William and a 640 miles long line to icetentver. 
He estimated that the lines would cost 15 million and 
10 million dollars each. 

Aw Unvusvat Exurpition Burpine.—The building to 
house the steel exhibit at the New York World’s Fair in 
1939 will comprise a dome of stainless steel 66ft. high and 
132ft. in diameter. The dome will be-supported by ten 
steel external trusses, which rise from @ conerete founda- 
tion to meet 72ft. above ground level. « Inside the building 
will be two floors for exhibits, with part of the second floor 
suspended from the trusses by cables. 

Propwuction oF WHALE O1L.—The international pro- 
duction of whale oil during the season December 8th, 
1937, to March 15th, 1938, is estimated at 1260 million 
pounds. The nations participating in the Antarctic 
whaling season are reported to have produced on the 
following basis:—Germany, 202,122,000 lb.; Japan, 
154,211,600 Ib.; Norway, 296,129,545 lb.; British Empire, 
429,696,400 Ib.; and the United States, 42,670,200 Ib. 


Cotesuitt Sewace Works.—At a meeting of the Bir- 
mingham Tame and Rea District Drainage Board pro- 
posals to extend the Coleshil] sewage works were approved. 
The present unit was designed to deal with a population of 
67,000 persons at an outlay of £144,300, and it was stated 
that it could, with minor additions, be extended to deal 
with the sewage of 100,000 persons. To make the altera- 
tions an unspent balance of £3500 remaining from the 
original sanctions will be used. It was also proposed 
to construct a second unit similar to the original unit. 


ReFrRactoriges:—At the annual banquet of the 
Refractories Association, Mr. W. J. Rees, head of the 
refractories department of the Sheffield University, the 
retiring President, expressed the hope that a Chair of 
Refractories would be established at the University. The 
new President of the Association, Mr. F. Russell, said it 
was the sincerest wish of many members of the industry 
that the department at the University shall now be re- 
organised and possess a Chair of Refractories, so that there 
should be in Sheffield, and for the first time in the whole 
world, a department of refractories technology. 

NraGara AND St. LAwRENcCE DEVELOPMENT.—It is 
expected that a programme for the development of the 
Niagara River and St. Lawrence waterway wi:l shortly 
be presented to the Canadian and United States Govern- 
ments. It involves the development of additional power 
at Niagara, with the benefits to go to each country; 
constructive measures for the preservation and beautifica- 
tion of Niagara Falls, repairing the erosion which has 
taken place ; future damming and development of power 
in the International Rapids on the St. Lawrence River ; 
and construction of navigation facilities from the Great 
Lakes to the ocean, as projected in the original St. Law- 
rence treaty. 

A New PRESERVATIVE TREATMENT FoR Woop.—An 
extract in the Journal of the Franklin Institute describes 
a new system of pile and pole treatment introduced by the 
Mineralized Cell Wood Treatment Company, of the United 
States. ‘The process is practicable only with green timber 
which still has.the sap in it and has preferably been cut 
for not more than a week, The treatment drives the sap 
out of the wood cells and saturates it with an arsenical 
base chemical compound. The plants for the treatment 
are portable and in usé a cap of rubberised fabric is fitted 
over the butt of the/pole and a piece of hose vuleanised 
into the cap. The hose is connected to an elevated wooden 
vat containing the chemicals and a supply of compressed 
air at a pressure of 8 Ib. per square inch. It is said to take 
about eleven days to impregnate a 100ft. long pile. 
According to the note, the treatment has the effect of 
metallising the wood and, in addition to preserving it, acts 
as a strengthening medium. 





Air and Water. 





LONG-DISTANCE GLIDING Recorp.—On Saturday, April 
30th, a new long-distance gliding record for this country 
was set up by Mr. Philip Wells, who flew a distance of 
about 206 miles from Heston to St. Austell, in Cornwall. 


ANOTHER GLIDING REcorD.—A new record for two- 
seater gliders has been set up by L. Hoffmann, who flew 
a “ Kranich ” glider from Trebbin, near Berlin, to Deblin. 
near Briinn, in Czechoslovakia, a distance of 248 miles, in 
seven hours. 

Proposep AERODROME aT FirsBeck.—Firbeck landing 
ground near Sheffield is being inspected by Air Ministry 
officials with a view to its being fully licensed. The ground 
is being levelled and obstructions removed so that it will 
eventually have a clear runway of 1000 yards in each 
direction. : 

Care Town Harsour.—On Tuesday, May 10th, work 
on the construction of the new Cape Town harbour was 
officially started by General Hertzog, the Prime Minister 
of South Africa. Details of this scheme, which will cost 
about three million pounds, were given in THE ENGINEER 
of October 15th, 1937. 

Lonvpown Guiip1ne CLius.—At the annual general meeting 
of the London Gliding Club the chairman’s report stated 
that during the past year the total flying time was over 
1190 hours and 11,553 flights were made. The Dent Cup 
for the most meritorious flight of the year was given to 
Mr. P. Wells for his flight of 95 miles from Dunstable to 
Dover in August last. 

New Unton-Castite Liners.—It has been announced 
by the Union-Castle Mail Steamship Company that its 
two new 17,000 tons motor liners will be named “ Pretoria 
Castle” and ‘“ Durban Castle,” tively. The 
** Durban Castle ” is to be launched at Belfast by Harland 
and Wolff, Ltd., on June 14th next and the “ Pretoria 
Castle ” in September. 

Frencu Surppinc Sussipy Pian.—The State subsidy 
to the French mercantile marine has been increased to 
30 million francs to encourage the construction of about 
500,000 tons of new vessels during the next three years. 
At present a majority of the ships are over fifteen years 
old and out of a total of 2,800,000 tons about 1,600,000 
tons have passed this age limit. 

RENFREW AERODROME.—As a result of a conference 
between Government representatives and local officials, it 
is stated that Renfrew aerodrome will probably be kept 
open for at least, three years. It is understood that air 
transport companies using the aerodrome will be given a 
three-year guarantee of tenure and that the Scottish 
Flying Club will be given a further lease for five years. 


Tae Deutscue Lurruansa FLEeEt.—A résumé of com- 
mercial information issued by the Air Ministry shows that 
the Deutsche Lufthansa fleet of air liners numbers 124, 
with an average available pay load per machine of 
2618 lb. and an average of 1404 H.P. per machine. The 
average scheduled weekly mileage per aircraft is 2314 and 
the average cruising speed of the fleet is 146 miles an hour. 

Suresurtpine rN America.—In his report to the 
National Council of American Shipbuilders, Mr. H. 
Gerrish Smith said that 243,000 tons of merchant 
shipping were under construction in the shipyards of the 
United States. Of this amount, only one ship was being 
built for general passenger and cargo foreign trade. There 
are also thirty-six naval ships, aggregating 243,000 gross 
tons, under construction. é 

Srarntess STEEL AEROPLANES.—A stainless steel aero- 

plane, built in the United States six years ago, was recently 
inspected and all parts were found to be in good condition, 
without any. signs of deterioration. For the past three 
years it has been on exhibition in front of the Franklin 
Institute in Philadelphia, exposed to rain, snow, and other, 
rigorous atmospheric conditions. Before being placed on 
exhibition the machine was stripped of all fabric covering 
so that the weather conditions had full effect on all metal 
parts. . 
Mayo Composite Arrcrarr TriaLts.—On Monday; 
May 9th, the Mayo composite aircraft carried out separa- 
tion trials under fully loaded conditions for the first time. 
Similar trials were also carried out successfully on the 
following day. When the separations were made the 
“‘ Mereury ” was carrying 1180 gallons of petrol-and had a 
loaded weight of 20,800 1b. and the lower component 
“‘ Maia ” was carrying its normal load. After separation 
the ‘‘ Mercury ” successfully jettisoned its surplus petrol 
load before landing. 

Tuames Frow.—At a recent meeting of the Thames 
Conservancy Board it was stated that the rainfall in the 
Thames Valley during the past three months was less than 
a fifth of normal and the flow of the Thames half of the 
standard rate. During April the average natural flow at 
Teddington Weir was 600 million gallons a day, as com- 
pared with the standard April flow of 1404 million gallons. 
In the Thames catchment area the total rainfall for April 
was 0-08in., as compared with the standard average of 
1-69in. Captain J. Bray, who presided at the meeting, 
said, however, that there is more water in the river now 
than there was in the spring of the drought year of 1934. 


New Lonpon Banana SeErvicE.—A new banana 
service to the Port of London and a new berth at which the 
ships will discharge has been inaugurated. The new 
accommodation, known as No. 35 berth, and situated at 
the western end of the Royal Albert Dock, has been 
specially built and equipped by the Port of London 
Authority for a regular service of vessels from the West 
Indies. The service will be operated by the Standard 
Fruit and Steamship Company, wh:ch has arranged to 
make London the terminus for distribution in Britain and 
Europe. The discharging berth is 500ft. long and the 
adjacent quay transit shed 360ft. by 65ft. The berth is 
equipped with overhead conveyor-elevators which run at 
right angles to the-quay and-bring the bunches,of bananas 
from the ship’s hold to horizontal delivery band conveyors 
in the shed. The equipment is designed to discharge a 
minimum of 60,000 bunches of bananas per day. Two lines 
of railway run lengthwise to the shed and there are exten- 
sive loading platforms for road vehicles. 
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NEW BOILER PLANT AT BARTON POWER STATION 


(For description see page 534.) 
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DEATH. 
On May 38th, in London, STaNLEY BROTHERHOOD, J.P., 
M.I. Mech. E., Chairman of Peter Brotherhood, Ltd., Peter- 
Reapen. 





BIOLOGICAL ACTION AS THE CAUSE OF 
AN EXPLOSION. 


Once again attention has been called by a 
Home Office report to biological action as a possible 
cause of explosion in an oul tank. In our issue ot 
October 16th, 1936, we discussed a report by 
Dr. H. E. Watts, H.M. Inspector of Explosives, on 
the explosion of an oil tank at Hull on April 16th 
of the same year. We may recall that the tank 
which exploded was capable of holding 3500 tons 
of petrol, but that at the time of the accident it 
was, to all appearances, completely empty. It 
had last held petrol nearly two months previously, 
and had been steamed and vented to remove all 
trace of inflammable vapour. Thereafter its roof 
had been dismantled and a new roof had been 
fitted to it. During the work of re-roofing, the 
interior of the tank had been freely open to the 
atmosphere for several days. Nevertheless, a few 
hours after it had been reclosed, and while it was 
under an air test at 4in. of water pressure the 
tank exploded. The roof was lifted off in one 
piece, and sooty flames shof upwards to a height 
of 20ft. above the tank top. Three men working 
on the roof at the time were killed. A second report 
by Dr. Watts on another mishap of a similar 
nature has now appeared, as we briefly recorded in 
last week’s issue. This report deals with the 
explosion of a kerosene tank at Killingholme, at 
the mouth of the Humber, on May 25th, 1937. 
A tanker at a nearby jetty had been pumping 
petroleum spirit into No. 2 tank at the Citex 





Company’s depét, and, having finished that opera- 
tion, had cleared out the pipes by pumping Humber 
water through them and begun pumping a parcel 
of kerosene into No. 5 tank. That tank already 
contained a small amount of kerosene, together 
with a water bottom. Less than ten minutes after 
pumping was started and when not more than about 
2500 gallons of kerosene had been added to its 
contents, a succession of three explosions occurred 
in No. 5 tank. Flames and dense smoke appeared 
at the dip hatches, the roof was lifted, and some 
of the plates in the upper part of the walls were 
buckled. No one was injured, although a gauger 
who had been on top of the tank a few minutes 
before the explosion had a narrow escape. 

Two distinct problems arise in connection with 
each of these accidents. In the first place, what 
circumstances led to the formation of an explo- 
sive atmosphere inside the tank? Secondly, 
what cause initiated the ignition of this explosive 
atmosphere ? The answer to the first question was 
clear and decisive in the case of the Hull tank. 
There was a dip in the connecting pipe, and in it 
there had lain throughout the two months during 
which the tank was empty and under reconstruc- 
tion a pocket of petrol of sufficient amount to 
establish an explosive charge inside the tank. 
This petrol was blown into the tank by the air 
applied for the pressure test. In the case of the 
Killingholme explosion, Dr. Watts found a slight 
leak in one of the valves, as a result of which some 
of the petrol being pumped to No. 2 tank might 
have entered the connection to No. 5 tank. He 
satisfied himself, however, that the maximum 
quantity of petrol which could have leaked past 
the valve would by itself have been quite insuffi- 
cient to establish in No. 5 tank a mixture of explo- 
sive strength. His opinion is that the explosive 
atmosphere in the Killingholme tank was mainly 
produced by hydrogen and methane—or ethane— 
given off by the water bottom in the tank. After 
the explosion bubbles of those gases were observed 
to rise from the water bottom. The establishment 
of an explosive atmosphere inside the tank having 
been explained, more or less satisfactorily, there 
remains the second problem, What led to the 
ignition of this atmosphere ¢ Dr. Watts’ earlier 
report carried the solution of this problem in the 
case of the Hull tank almost to completion. In 
the article in our issue of October 16th, 1936, we 
supplied what we believed, and still believe, to be 
the concluding stage of Dr. Watts’ argument. 
Backed by actual observation, it is to be supposed 
that the Humber water pumped through the pipes 
for the purpose of clearing them contains sulphates, 
that certain sulphate-reducing bacteria known to 
inhabit sea water obtained access in the same way 
to the water bottom, that these bacteria reduced 
the sulphates with the liberation of sulphuretted 
hydrogen, and that the liberated gas attacked the 
iron of the tank with the formation of iron sul- 
phide. Dr. Watts was content to quote the 
common statement, ‘‘ that sulphide of iron will 
ignite spontaneously when brought into contact 
with air.” Our own addition to the argument 
called attention to the fact that one of the several 
sulphides which can be formed by the union of iron 
and sulphur, namely, ferric sulphide, is known to 
be pyrophoric. Facts reported by Dr. Watts fully 
supported the implication that the scale 6n the 
inside of the Hull tank was of a pyrophoric nature. 
Moreover, there was good evidence that a tool or 
other body had fallen on to the tank floor from some 
staging left inside by the repairers. It seems more 
than possible that the tool was shaken off the 
staging as a result of vibration set up by the men 
working on the roof at the time of the accident. 
The report on the Killingholme explosion fails to 
provide us with an equal opportunity for a lucid 
and complete explanation of the cause which 
brought about the ignition of the explosive atmo- 
sphere inside the tank. . Watts merely suggests 
“that the ignition wa? caused by the biological 
conditions obtaining in the tank.”’ The scientific 
evidence fully proves that sulphate-reducing 
bacteria were present in the water bottom, and that 
iron sulphide deposits had been produced. Other- 
wise—with the exception of the fact that at 
Killingholme a man had been on the roof of the 
tank shortly before the explosion—there is little 
or no resemblance between the circumstances of 
the two explosions. The Killingholme report, as 
it stands, seems to require the assumption that 
biological action was the main cause leading to the 
formation of an explosive atmosphere inside the 
tank. The assumption is tenable, but in the Huli 
explosion biological action had certainly nothing 
whatever to do with the formation of the mixture 
which exploded. Its effect was there confined to 





initiating the ignition of the mixture after it had 
been formed. It is conceivable that at Killing- 
holme it fulfilled both réles. There is nothing in 
the report to contradict the suggestion that 
bacteria in the water bottom led to the release there- 
from of hydrogen and methane—thereby estab- 
lishing the explosive atmosphere—and also resulted 
in the formation of pyrophoric iron sulphide— 
thereby providing a source of ignition for the mix- 
ture. On the other hand, there is nothing in the 
report which would justify us in building a hard- 
and-fast theory on these lines. 

As a scientific document the Killingholme report 
is incomplete and unsatisfactory. Possibly, how- 
ever, Dr. Watts felt that until the whole question. 
of the biological production of iron sulphide in oil 
tanks and the conditions required to bring about 
ignition by its means had been fully investigated, 
it would be largely futile to discuss the minutie of 
@ particular explosion. His chief desire may have 
been once more to emphasise the broad fact that 
biological action in oil tanks may be a grave source 
of danger, and that that danger may arise both in 
fortuitous and exceptional circumstances as at 
Hull and in the normal working of a tank depét 
as at Killingholme. In his earlier report Dr. 
Watts urged that biological action in oil tanks 
should be the subject of a full scientific investiga- 
tion. Nothing apparently has so far been done to 
that end, and in the Killingholme report he renews 
the recommendation. Whatever may have been 
the exact mechanism of the two explosions, it 
seems safe to conclude that biological action was 
a prime factor in both. It would be very unwise 
to argue that as both tanks were situated on the 
Humber, the particular characteristics of the water 
of that river played a decisive, or any, part in the 
explosions. Similar mishaps have occurred else- 
where, and biological action resulting in the forma- 
tion of iron sulphide has been suspected to have 
been their cause. In view of the wide and im- 
portant national and private interests involved in 
the subject, it is earnestly to be hoped that the 
scientific investigation recommended by Dr. Watts 
will be undertaken without further loss of time. 


The French Industrial Decree. 

By the publication last week of a Decree for 
adapting the new social order to an increasing pro- 
duction, the French manufacturing industries may 
return to normal activity if the other decrees of 
the Daladier Government succeed in stabilising 
finance and creating confidence. An industrial 
revival is also conditional on effects produced by 
the new franc devaluation, which, if stabilised, 
should provide a margin in favour of export trade 
so long as internal prices are influenced only by the 
higher values of imported materials. On previous 
oceasions, devaluations have been followed by a 
general inflation of internal prices in consequence 
of the new social laws giving to the whole wage- 
earning community more pay for less work, and 
thereby undermining the entire economic system. 
With stabilisation of the franc, and the restoration 
of sound finance that may reasonably be expected 
to follow upon the decrees, there is hope that the 
Daladier Government will succeed in its efforts 
to revive confidence and remove disabilities that 
clog the industrial machinery. It is time that this 
was done, for France is almost the only European 
country showing a decline in production during the 
past two years. It is stated in the preamble to the 
Decree that the production fell in March last to 
the index figure of 84, or 16 per cent. below the 
normal output before the social reforms came into 
operation. The purpose of the Decree is to give 
flexibility to the new social system in order to 
increase production, remove causes of antagonism 
between workers and employers, and provide 
facilities to manufacturers for modernising plants 
and developing an export trade. Monsieur 
Daladier has gone as far as he can within the limit... 
assigned to him by a Socialist Parliament. The 
existing social laws affecting workers are main- 
tained, but the rigidity of their application is 
largely due to the interpretation of the law by the 
unions, and there is a margin for agreement between 
employers and workers to adapt the social] system, 
within limits, to the necessities of industrial pro- 
duction in the interests of workers themselves and 
of the national economy. 

The industrial dislocation was brought about 
primarily by the forty hours’ week, which was 
rigidly enforced on the assumption that it would 
absorb unemployed workers and that higher wages 
would increase the purchasing power of a consider- 
able section of the community and thereby pro- 
mote industrial activity. The experiment has 
proved a lamentable failure. The theory of the 
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forty hours’ week has faded before realities, except 
amongst workers controlled by the General Labour 
Confederation, which will never abandon the 
principle as long as it is sanctioned by law. As 
additional hours must be worked if the country is 
to be saved from a disastrous situation, the law is 
% powerful arm in the hands of the Confederation 
for fixing conditions under which men will be 
allowed to work overtime. Under the new Decree, 
which gives guarantees to workers and facilities to 
manufacturers, it is trusted that they will enter 
into collective contracts favourable to an increased 
national production. So far as the men are con- 
cerned, full protection of workers’ interests is 
guaranteed by the Government, and the amount of 
wages received above that paid for forty hours will 
not be assessed for income tax. To make this 
guarantee effective, fines will be imposed on 
employers who pay less than the minimum wage. 
Employers, on the other hand, are offered relief 
from taxation on any part of their profits which is 
empioved on social work for the benefit of the men, 
on renewal of machinery, and che installation of 
new plants, and on increased production and an 
increase in the quantity of goods exported. Raw 
material imported and worked up for export will be 
admitted duty free. Manufacturers will also enjoy 
extended credit facilities. More protection will 
be given to them by new import duties, which 
should be ready within the next three months, the 
Decree specifying that the tariff shall be based 
upon the necessity of reviving the national 
economy. All these advantages are acceptable 
to manufacturers, but their value depends upon the 
attitude of the Labour Confederation, which had 
made no secret of its intention to change the 
character of collective contracts in a manner to 
reinforce the labour position. That the decision 
to organise an increased national production has 
brought about a change in that respect is proved 
by the collective contract which has just been signed 
by employers and unions in the Paris engineering 
trades. But it was only through the active parti- 
cipation of the Government in drawing up the 
contract that it was signed at all. To the original 
form of contract stipulations are added which 
preclude men from interfering with the liberty of 





their fellow-workers, who are free to choose their 
own unions or none at all; whilst shop delegates 
cannot go beyond the functions for which they are 
elected, thereby eliminating syndicalist agitation 
and interference with workshop discipline. The 
contract clearly defines the obligations of employers 
and the men. Employers retain their authority. 
This is the first new contract to be signed since the 
Government took the production problem in hand, 
and it seems to point to a new industrial order which 
is being forced upon the country as a remedy for 
past mistakes. The Government is free, until the 
end of June, to exercise initiative in laying the 
foundation of an economic and industrial recovery, 
and its task is made easier by the country’s rejec- 
tion of theories which experience has proved to be 
utterly unsound. It is now recognised that work 
is the only means of attaining national prosperity. 

There can be no continued industrial develop- 
ment without an adequate supply of skilled hands. 
The Decree makes the first official declaration of 
how it is proposed to make up for the present 
deficiency. The situation is peculiar in the sense 
that the great industrial expansion in France after 
the war was only possible with the aid of a con- 
siderable importation of skilled workers from other 
countries. When the slump began, and work had 
to be found for the unemployed, the percentage of 
foreigners allowed in workshops was very small, 
until they may be said to have almost disappeared. 
The fact that hundreds of thousands of foreign 
workers of all kinds were repatriated during the 
worst years of the depression is the reason why the 
figures of unemployment are relatively small. 
The Decree provides for the protection of French 
workers from foreigners, and implies that the 
foreign element will be practically eliminated. 
Measures must, therefore, be taken to ensure a 
future supply of skilled hands. The Government’s 
statement of its intentions is brief, and is to the 
effect that a plan will be carried out for ascertaining 
the inclinations and aptitudes of youths for par- 
ticular trades and developing more highly the 
technical instruction of young workers. This can 
only refer to the compulsory apprenticeship Bill 
discussed in our last number, which is now attached 
to the programme of industrial expansion. 
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WO of the three days covered by the Sprmg 
Meeting of the Iron and Steel Institute in London 
last week were devoted to a Symposium on Steel 
Making—Acid and Basic Open-hearth Practice. The 
meetings were held in the Lecture Hall of the Institu- 
tion of Civil Engineers, Great George-street, West- 
minster, on Wednesday, Thursday, and Friday, May 
4th, 5th, and 6th, the new President, the Right Hon. 
the Earl of Dudley, presiding. 

After the consideration of formal matters Lord 
Dudley was invited by Mr. Hutchinson to take the 
chair. 

Mr. Hutchinson commented upon the active part 
which Lord Dudley had taken in the modernisation of 
his own plant, thus bearing his share in that extended 
plan of reorganisation of the technical side of the 
steel industry which provided a complete answer to 
the critics who said that the British iron and steel 
trade was in a moribund condition. Reference was 
made also to his many other activities in connection 
with the industry, particularly to his Presidency, two 
years ago, of the British Iron and Steel Federation, 
which he had successfully guided through a difficult 
period. His ancestors, said Mr. Hutchinson, were 
deeply interested in scientific research on and the 
technical development of the blast-furnace, and it 
was in keeping with his family traditions that he had 
accepted the invitation to be President of the Insti- 
tute. It was particularly fortunate that his year of 
office coincided with the visit of members of the 
Institute to America, which was to take place in the 
autumn, for he was well known to the American steel 
industry, and only a month or two ago had visited 
the United States as one of the British Iron and Steel 
Federation delegates, who had carried to a successful 
issue most important discussions concerning inter- 
national Cartel price stabilisation. 

Lord Dudley occupied the chair, amid prolonged 
applause, and briefly acknowledged the honour which 
the Institute had accorded him. 


Votre oF THANKS. 


A hearty vote of thanks was accorded Mr. 
Hutchinson, on the motion of Sir Peter Rylands, 
seconded by Mr. F. W. Harbord (both past Presidents), 
who spoke of the incalculable value of his 
services to the Institute, not only during his period 
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of office, but throughout the whole period of his long 
connection with the Institute. At the instigation of 
Lord Dudley, the meeting stood to applaud him. 

In his response, Mr. Hutchinson said he was over- 
whelmed by the expression of thanks to him. He 
expressed his own indebtedness to his colleagues on 
the Council and to the members generally, to the 
Secretary (Mr. K. Headlam-Morley) and his staff, and 
said that, although he retired from the Presidency, 
he had no intention of retiring from the Institute, and 
so long as he lived he would do his best to further its 
interests. 


PRESENTATION OF BESSEMER GOLD MEDAL. 


The Bessemer Gold Medal for 1938 was presented 
by the President to Dr. C. H. Desch, F.R.S., Super- 
intendent of the Metallurgical Department of the 
National Physical Laboratory and President of the 
Institute of Metals. Dr. Desch was Lecturer in Metal- 
lurgical Chemistry at the University of Glasgow, 
subsequently Professor of Metallurgy at the Royal 
Technical College, and later at the University of 
Sheffield, where he had succeeded the late Professor 
Arnold. His textbook on ‘“‘ Metallography ”’ has been 
for many years the classic publication on the subject 
in Great Britain. He is a leading authority on the 
chemistry of solids, on which he gave a series of 
lectures recently at the University of Cornell. In 
1932 he succeeded the late Dr. W. Rosenhain, F.R.S., 
as Superintendent of the Metallurgical Department 
at the N.P.L. He has been in charge of researches 
with the object of producing metals of the highest 
degree of purity, and under his leadership methods 
have been worked out for estimating the oxygen 
content of steel. He is a past President of the Faraday 
Society. In presenting the Medal, the President said 
that it was awarded, not only as a mark of great 
personal affection and esteem, but also as a recog- 
nition of Dr. Desch’s great services to metallurgy. 

Dr. Desch, in his response, said that it had been for 
him a very happy chance that he had entered the 
field of metallurgy, which he had not at first con- 
templated. He was trained as an organic chemist and 
had gained practical experience in the chemistry of 
brewing and later in the production of fine chemicals. 
It was only after returning from Germany, where he 
had been conducting organic research, and when he 





had found it necessary to seek a new post, that he had 
become research assistant to Professor Huntingdon 
in metallography. He recalled also that he had 
attended a school and college which had stood com- 
pletely outside the examination system. The amount 
of chemistry and physics which the students had had 
to do at Finsbury in those days, he said, would seem 
ridiculously small to the modern undergraduate ; but 
all that was taught there was taught thoroughly. 
When those institutions had to be abandoned because 
of the demand for increased examinations in order to 
secure letters after one’s name, something was lost 
in the training of technical men. Finally, he paid a 
tribute to his wife, originally a colleague and colla- 
borator, in the work he had been able to do. 


THE WILLIAMS PRIZE. 


The Williams Prize for 1937 was presented to Mr. 
W. Geary for a paper on “ Hot Metal Practice in 
Five Melting Shops on the North-East Coast,” read 
at the autumn meeting in Middlesbrough last year. 
In presenting it, the President said that the Council 
was gratified that after an interval of three years the 
prize had again been awarded, and the paper by Mr. 
Geary was exactly the kind of practical paper which 
the founder of the prize had always sought to 
encourage. 


PRESIDENTIAL ADDRESS. 


In the course of his address Lord Dudley said :— 
As President of the British Cast Iron Research 
Association I have recently advocated the expenditure 
of a considerable sum per annum on comprehensive 
research work, as I am convinced that without this 
necessary work our industry would be seriously 
handicapped. ; 

When one tries to look ahead into the future of 
iron and steel making one wonders whether we are 
moving in the right direction, and whether all that 
we are trying to do is in the best interests of the 
industry and the nation. : 

This being a free country, we are all born indi- 
vidualists, and as such we are slow to conform to 
control, rules and regulations. We have always 
enjoyed freedom of action and freedom in our trading 
and it has served us very well. But in the post-war 
years we have experienced within our industry « 
measure of co-operation and collaboration, both 
national and international, such as our ancestors 
would never have dreamed of. I, for one, firmly) 
believe that this is all for the good. We have volun- 
tarily surrendered some of our individualistic habits 
without sacrificing our individual genius. 

By doing so we have developed our industry along 
the most reasonable and economic lines, and I believe 
that there is scope for a still further strengthening, 
and indeed expansion of this spirit for our own benefit 
and for the lasting good of the nation. 

To my mind there are two definite and distinct 
reasons for close national co-operation. The first and 
most important is that in time of national emergency 
our safety depends largely upon our ability to produce 
the iron and steel necessary to meet national danger. 
The second reason is that if we are going to maintain 
our commercial position in the world’s markets, we 
must be equipped with the most up-to-date plant for 
ensuring the maximum efficiency, and only by such 
means can the nation continue to enjoy the high 
standard of living that we have attained compared 
with all other nations. 

International co-operation is an equally essential 
factor in the prosperity of our industry. There is a 
tendency—and I think it is a natural and proper 
tendency—each to give preference in his own 
thoughts to the welfare of the industry of his own 
country, but if we take a wider view our national 
prosperity is ultimately dependent on that of others. 
The world is an economic as well as a physical unit. 
We, in the steel industry, have done our best to 
co-ordinate our activities on an international basis, 
and we think that the arrangements we have made 
compare favourably with those of other industries. 
They embrace all the leading producing countries in 
Europe and are not confined to Europe. I think they 
should ultimately include the industry of the world. 
The maintenance of these agreements is bound 
occasionally to cause difficulty ; I hope, however, 
that as and when difficulties arise we shall, all of us, 
whatever the country to which we owe allegiance, 
endeavour to reach a solution that may be acceptable 
to our colleagues as well as to ourselves. 

The international membership is one of the greatest 
assets of our Institute and its international com- 
position is one of the greatest services which it 
renders to our industry. Technical progress, which 
we endeavour to foster, and the spread of scientific 
knowledge which it is our duty to encourage, know 
no national boundaries. We are always glad when 
members from other countries do us the honour of 
visiting us here in London, and I welcome most 
heartily those of our friends from the Continent, from 
America, and from other parts of the world, whom | 
see here to-day. I hope that when we visit Canada 
and the United States of America in the au‘umn many 
of our members from other countries will travel with 
us. That may afford a useful opportunity of demon- 
strating and consolidating the international friend- 
ships by which our industry is united. 

Although our national preoccupations must at the 
moment be great, it is foolish to attempt to assess the 
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prosperity and progress of the British steel industry 
apart from that of the rest of the world. It will 
remain a major function of the Iron and Steel Insti- 
tute to unite in our discussions impartially the views 
of all nations. 

We are entering upon a new phase in the history 
of iron and steel making; with all other nations 
developing their natural resources to the utmost self- 
sufficiency and with our Dominions and overseas 
possessions increasing their steel-making poten- 
tialities, it is imperative that we should have the 
most efficient plant in the world. Germany has 
greatly added to her steel-making strength by the 
uequisition of Austria, in addition to which she is 
now erecting a large steel-making plant in the 
Salzgitter district, which, together with plant to be 
erected later in Linz and Baden, will, I am informed, 
have an ingot capacity of about 6 million tons per 
annum, and will operate largely on native ores, which 
are of a low grade. This additional output will make 
Germany easily the second largest producing country 
in the world, with a capacity of approximately 
25 million tons per annum. Russia, also, is rapidly 
extending, and sooner or later her products will find 
their way into the world’s markets. In 1937 she 
produced over 17} million tons of steel. Other 
countries, too, are entering the steel-making field, 
and those already manufacturing steel are increasing 
their production, with the result that in the year 
1937 the world’s production of steel was 133,310,000 
tons. 

Even with these developments of steel making in 
all parts of the world, Great Britain has well main- 
tained her proportion of the world output over the 
past twenty-five years. She is, of course, particularly 
well endowed for steel production with her abundant 
coal supplies, but in addition to this she is able to 
supply a larger proportion of her ore requirements 
than many other important steel-making countries, 
as will be seen from the following table :— 


Production of Steel and of lron Ore, and Imports of Iron Ore into 
the Chief Steel-producing Countries in 1936. 


| Steel | Ore Imports of 
Country. {production. production. iron ore. 

Posie ert Bode tetera 

| Thousands of tons of 2240 Ib. 


United Kingdom | 11,780 | 12,701 5,960 
Germany 18,900 | 6,548 | 18,178 
France... . 6,600 32,689 | 385 
Belgium and Luxemburg 5,080 4,820 10,549 
Italy... 1.990 | 812 | 40 
Czechoslovakia 1,540 | 1,082 546 
Poland ... 1,110 | 461 340 
United States 47,770 48,618 | 2,232 
Russia 16,080 27,477 | - 
Japan 5,000 1,500* | 3,768 
India . ; | 940 2,558 | 
Australia , ee 750 | 1,890 | 


* Provisional. 


We are blessed with wonderful natural resources, 
and we must develop them at the right time and on the 
right lines. We have large deposits of low-grade ores 
still largely unworked, particularly in the Banbury 
and Oxford districts, which some day will prove to 
be of great value to the nation. They are adjacent to 
the South Staffordshire area, which, although it no 
longer retains the pride of place as an iron and steel- 
producing area, is still one of, if not the largest, iron 
and steel consuming district in Great Britain. We 
have no carefully recorded statistics of iron and steel 
consumption in the various districts, but in the South 
Staffordshire area in 1936 around 800,000 tons of steel 
billets and slabs were, I believe, used; in addition, 
many thousands of tons of steel joists, sections, plates, 
and sheets were consumed, and this heavy consump- 
tion continues to grow each year. 

So I look forward with confidence to the future 
prosperity of our great industry, which is so essential 
to the well-being and safety of the nation, and I take 
courage for the future when I see the support that is 
given to this Institute and the interest that it com- 
mands from all the important iron and steel makers 
in the country. 


SYMPOSIUM ON STEEL MAKING. 


The remainder of Wednesday and the whole of 
Thursday was devoted to the symposium, the prin- 
cipal object of which was to provide authoritative 
statements of the various open-hearth processes 
(including design of plant and practice) employed in 
the different districts of Great Britam. Some twenty- 
four papers were prepared for the symposium, which 
served to indicate the reasons for the differences in 
practice, to explain changes in recent years, to arouse 
interest in the open-hearth practice and to facilitate 
the formulation of problems requiring elucidation with 
a view to the initiation of research, if found desirable. 
Papers dealt with practice in the Glasgow, Lanca- 
shire, Lincolnshire, North-East Coast, Sheffield, and 
South Wales districts. At each session papers on 
allied subjects were dealt with in groups, each group 
being presented by one of the experts on the particular 
subject. 

Although the papers were descriptive of British 
practice, contributions to the discussion, verbally or 
by correspondence, were invited from workers of all 
nationalities. The proceedings of the symposium will 
be published as Special Report No. 22 of the Institute 
in due course. The arrangements for the symposium 
were made by an organising sub-committee, over 





which Mr. Hutchinson, the immediate past President 
of the Institute, presided. 


REFRACTORIES. 


Dr. J. H. Chesters introduced the discussion on 
Steel Works Refractories, and summarised the points 
concerning them contained in the various papers con- 
tributed to the Symposium. 

He said :— 

The life of silica ports in a hard-worked stationary furnace 
of, say, 70 tons capacity is only a matter of weeks. 

Roofs on such furnaces often last only thirteen weeks, and 
the gas and air ends sometimes only three weeks. During the 
last few years great strides have been made in the supply of new 
Lasic refractories. Research workers all over the world have 
been concentrating on the production of basic bricks possess- 
ing the virtues of silica without ite limitations. A study of the 
papers presented to this Symposium shows that at least half a 
dozen steel firms in this country have constructed complete 
furnaces from basic brick during the last few years. 

Most of the recent progress in basic refractories (excluding 
the excellent work done on stable dolomite bricks) has resulted 
from certain observations :— 

(1) The thermal shock resistance of a brick made from a 
(75-25) mixture of chrome and magnesite tends to be much 
higher than that of either a chrome or a magnesite brick of 
the same grading. 

(2) The thermal shock resistance of chrome-magnesite 
bricks may be greatly increased by control of the grading. 

(3) The formation of a forsterite bond in a chrome-magnesite 
brick, due to reaction of the serpentine in the chrome ore 
with the magnesia, results in a high refractoriness-under-load. 
Preliminary experiments in which the effect of various 

additions and/or a variation in the chrome-magnesite ratio 
have been studied, suggest that refractories capable of standing 
much higher temperatures than silica and of lasting long 
enough to justify their high price, will soon be available for 
general use in open-hearth furnaces. 

The open-hearth furnace of the future is unlikely to be con- 
structed of one type of brick. Work at present in progress 
suggests that special basic bricks may be required for roofs 
and ports. For back and front linings a cheaper basic brick, 
having a relatively low refractoriness-under-load, but good 
resistance to bursting, may give equally good service. 

Refractories costs vary greatly from plant to plant and even 
from one furnace to another. It would be very interesting to 
hear more of how they can be kept down to 12-01d. per ton 
as in one South Wales furnace, This would appear to be a very 
remarkable achievement even for a 200-ton furnace. 


DISCUSSION. 


Mr. M. Douglas remarked that Dr. Chesters, in 
his introduction, had devoted practically all his time 
to the chrome magnesite brick; that must be 
extremely discouraging to the si'ica brick makers, 
who might feel that it was of little use devoting further 
time to research on silica and other types of brick. 
Silica was still the most important refractory material 
available to the steel trade, and was likely to find con- 
siderable use in the steel furnace for many years to 
come. In the majority of cases the silica brick of 
to-day represented an improvement on that available 
a few years ago; but it could not be considered a 
really first-class product, and the silica brick maker 
could render additional service to the steel industry 
by effecting still further improvement. 

Urging that the consumption of refractories in 
checkers was sufficiently high to warrant closer con- 
sideration of the subject, and that the quality of 
refractories in checkers was worth a little thought, he 
said that theoretical considerations clashed with prac- 
tical difficulties. Theoretically, it seemed fairly sound 
to reduce the area of cross section in the lower zones 
to allow for the decrease in volume of gas caused by the 
reduction in temperature, but in actual basic progress 
the very opposite seemed to be required. The top 
portion of the setting was severely corroded by slag 
and the low-temperature melting point eutectic of 
iron, lime, and silica so formed was of sufficiently 
low viscosity to run to the lower setting in the bottom 
half. The result was a still further reduction of cross 
section, which rapidly closed up. For that reason it 
was necessary to abandon the smaller cross section, 
and it was of advantage to have a larger flue in the 
bottom half. 

The use of basic checker bricks had been suggested 
from time to time, but he had not heard of large-scale 
trials. The initial cost would be high, and one would 
expect the conditions to be somewhat similar to those 
of acid practice, where the building up of slag occurred, 
thereby reducing the flue space. Such conditions did 
not suggest a longer checker life than was obtained 
at present. On the other hand, there would be prac- 
tically no reaction, and brick recoveries should be 
very high. 

He had found the parging of brickwork with 
magnesite, chrome, and chrome magnesite mixtures 
most satisfactory, and in some plants the building of 
Scotch blocks had become a highly skilled operation, 
giving excellent results. Further application of that 
technique might be of some use to the steel maker. 
The cement gun could produce remarkable results, 
and collaboration between the manufacturers of the 
cement gun and of refractory materials might prove 
profitable. It was just possible that the all-basic 
furnace might materialise in that way at a much 
lower cost than at present could be anticipated 
with basic bricks. 

Mr. Vernon Harbord, discussing the effect of the 
week-end stoppage on the refractories, said that whilst 
he did not suggest continuous steel-making in this 
country, he urged that if there were any serious detri- 
mental result from the stoppage, it might be worth 
considering, especially on plants which were not 
using producer gas, the burning of enough gas during 
the non-working period to maintain the refractories 





at a sufficiently high temperature to prevent such 
damage. 

Mr. W. J. Rees (head of the Refractories Depart- 
ment, Sheffield University), said Mr. Douglas’ com- 
ment on the use of the silica brick was particularly 
timely. A practical dead line of safety for the silica 
brick in the open-hearth furnace was about 1650 deg. 
Cent. It had been shown in America that the silica 
brick could be used with greater safety and greater 
efficiency where there was automatic control of the 
roof temperature. But the essential point was that 
made by Mr. Douglas, i.e., the actual concentration 
of silica per unit in the roof and other parts of the 
furnace, the importance of which was emphasised 
fifteen years ago by Dr. Thomas in the first petro- 
logical survey of silica brick refractories, published 
by H.M. Geological Survey. It was possible to secure 
that greater concentration of silica in, say, the roof, 
first by using bricks of greater bulk density, 7.¢., lower 
porosity and permeability, and bricks of a porosity 
not higher than 20-22 per cent. were available in 
quantity. The other factor making for the greater 
concentration of silica was the perfection of the shape 
and finish of the brick, so that the joint spaces were 
reduced to the absolute minimum, and in that 
direction the British makers had definitely pro- 
gressed during the last year or two. Progress was 
likely to be made in the immediate future in the 
application of very heavy pressures to the mould- 
ing of silica bricks, but an essential preliminary to the 
use of heavy pressures was the development of a fool- 
proof method of securing uniformity in the grading 
and composition of the material compressed. 

Unquestionably the chrome magnesite brick was 
giving good results in open-hearth work, and there 
were available such bricks of British manufacture, 
at least as good as any made elsewhere in the world. 

In cases where the primary corrodent was iron 
oxide, more attention might be given to alumina 
refractories. 

The use of the insulating fire brick was extending 
by leaps and bounds. The British manufacturers 
had shown very definite progress, and insulating fire- 
bricks were available which could be used quite safely 
at a temperature of, say, 1400 deg. Cent., their volume 
change at that temperature being negligible. Recently 
he had seen a brick weighing only 20 lb. per cubic 
foot (7.e., having a bulk density of 0-45), which had 
shown practically no contraction when tested at 
1400 deg. Cent. 

Mr. J. A. Davies said that his figure for bricks in 
South Wales practice was given as just over ls. per 
ton of steel, and it was obtained during one campaign 
on a tilting furnace of 200 tons capacity. But since 
the South Wales paper was written, in September. 
that same furnace had produced in another campaign 
57,750 tons of steel in a period of thirty-one weeks, 
including a short week, at a refractories cost of 10-1d. 
per ton. Over the whole of 1937 the total cost for 
refractories in the tilting furnace was ls. 3-1d. per 
ton of steel. That economy was due partly to the care 
with which the furnace was heated, by a routine 
method described in the South Wales paper, in which 
the cooling was very slow in the early stages. There 
was also considerable water cooling, and the ports 
maintained flame direction so well that there was not 
much trouble from that source ; but growth of bricks 
did oceur, and it was necessary continually to clean 
down the ports. Another factor which contributed 
to a good refractory cost was that a mixture of blast- 
furnace and coke oven gas was used, and there was 
no shut-down at week-ends ; even on Saturday after- 
noons the temperature was never below probably 
1500 deg., and the checker temperatures never 
dropped below 1000 deg. when there was nothing in 
the furnace, so that on Saturday evenings the work 
could continue without loss of heat. Still another 
factor contributing to the exceptionally good figures 
obtained was that the gas checkers gave an extremely 
good life. The furnace which had shown the lowest 
refractory cost, of less than 11d. per ton of steel, had 
produced 58,000-odd tons in thirty-two weeks, and 
was producing almost in the last week of its life 
2000 tons of steel. The gas checkers were then, two 
years old, and they had since been taken out and 
repacked. It seemed that the gas checker life was 
going to be two years, and the air checker life one year. 

Mr. F. W. Harbord, C.B.E. (Past-President), asked 
how the fixed furnaces compared with the tilters in 
respect of refractories. 

Mr. Davies replied that the cost was 6d. or 7d. per 
ton more. 

Dr. J. M. Ferguson said that his company had 
experimented with the chrome magnesite brick in 
the construction of basic furnace blocks. In the single 
gas port type of block, where the span of the gas port 
was 36in., owing to absorption of iron oxide the bricks 
burst and the arch gradually collapsed, usually after 
week-end stoppages. In the furnace using the double 
gas port type of block, each port arch was of about 
14in. span, and the chrome magnesite bricks were 
very successful. In the latter furnaces the blocks 
were very short and comparatively few bricks were 
used in their construction. In some cases the chrome 
magnesite blocks had been in use for more than twelve 
months, requiring practically no repairs. 

Comparative results were not complete, but two 
factors which seemed to be of importance with 
chrome magnesite blocks were (1) short span of the 
gas port arches, and (2) short blocks, giving a reduced 
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number of expensive bricks in the construction and 
easy access to the port for cleaning purposes. 

Dr. R. J. Sarjant said the examination of sections 
of brick which had served their full life in furnaces 
showed that the attack was definitely on the chromite, 
and he suggested therefore that alteration of the 
chrome/magnesite ratio in the bricks might give 
them superior resistance. 

Another point of importance, not only to the opera- 
tive side of the industry, but to the managements and 
to the furnace builders, was that ultimately we must 
have the insulated furnace. We had been very slow 
in this country, probably advisedly, in developing 
the msulated furnace, more particularly the furnace 
chamber ; many instances had occurred of increased 
refractory wear in cases where insulation had been 
applied. He believed the furnace of the future would 
have to be built on very different and more generous 
Imes from the point of view of structure. In the 
American development of basic furnaces there was 
a very much more generous allowance in the side 
walls for insulation, and in the building up of the 
walls generally ; thicknesses were rather astounding 
as compared with thicknesses in the usual British 
open-hearth furnace. 

Mr, A. EF. Dodd referred to some tests he had made 
last year on chrome magnesite bricks made in this 
country and on the Continent, in which he had found 
that although the under-load refractoriness, as 
tested by the standard method, was in most cases 
1500 deg. to 1700 deg. or more, every brick had com- 
menced to subside at a temperature at least 200 deg. 
below that. Only one brick out of the whole lot had 
maintained its size under a load of 50 lb. per square 
inch, at a temperature over 1500 deg. 

In the work he was doing for the Refractories 
Research Association, the problem of the cleanliness 
of the steel was raised, as it was in almost every paper 
on the subject published during the last five years, 
especially in America. But there was no proof that 
the inclusions in the steel came from the bricks. He 
did not think it could yet be said that one particular 
inelusion was a piece of brick and another was slag. 

On Wednesday afternoon, May 4th, the papers in 
the Fuel Section of the Symposium were summarised 
by Mr. James A. Davies. 

OPEN-HEARTH PRACTICE: FUEL. 

Fuel is the biggest single item of cost in the conversion of iron 
into steel; its importance therefore cannot be emphasised too 
much. A great deal of work has been done during the last few 
years, and fuel consumption in the steel plants has gone steadily 
down until we have, as shown in the papers of this Symposium, 
big tilting furnaces with consumptions of 3 ewt. and small 
furnaces with consumptions as low as 4} ewt. 

Gas producer technique has improved enormously. Nearly 
every plant has its array of recording meters, but I do not find 
any mention of a recording gas calorimeter. Some years ago I 
had one, and found it extremely useful. Gas mains and furnaces 
are insulated, and furnace design has been improved and old 
furnaces have been enlarged; but, as shown in the Interim 
Report of the Gas Producer Panel, good gas coals are becoming 
scarcer, and qualities, considered inferior at the moment, will 
have to be used. 

How are we going to tackle the problem of coals, some of which 
ire 65 per cent. fines, with volatiles on the low side, ash in con- 
siderable quantity, and low fusion point ? 

It is evident that to use such fuels more efficiently than at 
present the velocity of the gas from the producer will have to 
be lower, and that will mean either a greater number of units 
with a lower throughput or larger units with increased gasifica- 
tion area working at lower blower pressures. 

The question of insulation is bound up with fuel economy. 
In this country we are operating furnaces which are efficiently 
insulated from the uptakes to the waste heat boiler. I do not 
know of any steel furnaces in this country working with insulated 
roofs, but we know from the literature of the subject that a con- 
siderable number exists in America, and that the results are 
said to be good. 

From the papers submitted it would appear that approxi- 
mately 65 per cent. are straight producer furnaces, 24 per cent. 
producer plus coke oven gas, 3-5 per cent. straight coke gas with 
and without tar, and 7-5 per cent. on mixed gas. At first it 
would appear rather disappointing that more work has not been 
lone with straight coke gas and mixed blast-furnace and coke 
oven gas. Straight coke gas is used at only three plants, and 
mixed gas at only two. 

A very important point is moisture. This, as shown by 
several investigators, will be the deciding factor in the success 
or otherwise-of mixed gas operation. Mr. J. B. R. Brooke states 
that at Normanby Park the temperature of the gases at the 
valves is kept down to 18 deg. Cent. 

The question of foaming is also bound up with fuel considera- 
tions. 

In the case of mixed gas operation, high hydrogen in the coke 
gas plus excess moisture in blast-furnace gas, plus excessive 
checker temperature, gives a gas which induces immediate 
foaming, and the gas goes high for the roof at once. 

Foaming is always worst when the FeO in the slag is low. 
When a steel bath has plenty of carbon, the slag in the absence 
of added oxide, proceeds towards the equilibrium point with, 
of course, increasing viscosity. It is necessary to handle such 
slags very carefully. The steel maker with a high metallurgical 
load who catches carbons coming down has his hands full when 
he gets foaming. With bad producer practice with high hydrogen 
and high moisture, you get comewhat similar conditions. 


DISCUSSION. 

Mr. J. E. Doyle, speaking of the difficulty men- 
tioned by Mr. Davies in measuring producer gas 
owing to the tar settling round the orifice plate, said 
he was measuring producer gas fairly satisfactorily, 
and although this had only recently been started it 
could be said that the initial troubles had been over- 
come. The tar was prevented from being deposited 
on the orifice—which in his case was a brick orifice— 
by steam jets, and it was also prevented from filming 
across the take-off pressure pipes by passing bubbles 
of air back from the instrument through the pressure 
pipes, and that had proved quite satisfactory. 

Mr. H. Clifford Armstrong said that, looking at 
the papers from the point of view of a fuel economist, 
it appeared to him that fuel economy came out extra- 
ordinarily badly because the fuel economy shown did 


not indicate much advance in recent years, per se. 
Looking at the matter broadly, the conclusion to be 
drawn was that it was the steel maker himself, by 
improvements in his furnaces, who had brought about 
the fuel economy shown, and it was not due to the fuel 
economist that the fuel consumption had fallen 
automatically with the improvement in operation, 
Continuing, Mr. Armstrong said it was necessary 
not to run away with the idea that because the fuel 
per ton was lower it had anything to do with fuel 
economy. Experience seemed to have shown that it 
was the steel maker himself who was bringing about 
the economy by reason of improved furnace design. 

Another point of great interest to him was the 
question of hydrogen, and he would like some evidence 
that high hydrogen was wrong. In Mr. Evans’ paper 
there was one case in which the hydrogen was 9 per 
cent. and there was the largest refractory repair cost 
in that instance. On the other hand, a case was men- 
tioned of 16 per cent. hydrogen with very much less 
refractory repair. Personally, he had firmly made up 
his mind that hydrogen, per se, did not matter. It 
was the moisture which was obtained with the 
hydrogen. With a hydrogen content of 14 per cent. 
a producer gas should be fairly dry with the saturation 
temperatures now being employed, but with anything 
higher than 14 per cent. there would not be that same 
low moisture. 

Mr. E. C. Evans said Mr. Davies had suggested that 
briquetting with pitch gave a material which would 
disintegrate in the producer; but that would be 
dependent entirely on the character of the coal. Ifa 
non-coking coal was briquetted with pitch it would be 
liable to disintegrate, but if a coking coal was 
briquetted it remained quite stable inside the pro- 
ducer, and it had been shown, in practice, to work 
very well. At the same time, there was the point 
that a high proportion of pitch was disadvantageous. 
It got into the mains and if briquetting was adopted— 
and he believed it would be in gas producer work, 
especially in South Wales, where they had great 
difficulties owing to the high percentage of fines— 
there was room for the application of higher pressures 
and lower proportions of pitch than were normally used. 

Mr. J. B. R. Brooke said it was very necessary that 
the moisture in the mixed gases should, as far as 
possible, be kept below 20 grammes per cubic metre. 
That condition was met by keeping the blast furnace 
gas below 18 deg. Cent., and a method had been 
adopted in his works for keeping the temperature 
approximately to that figure. Speaking with regard 
to hydrogen content, he agreed with Mr. Armstrong 
that hydrogen, per se, was not deleterious, and he 
had seen a number of furnaces working satisfactorily 
with coke oven gas only, having a high hydrogen 
content. 

Mr. W. Geary said that Mr. Davies was quite right 
when he pointed out that the ‘“ nigger’? was not 
hydrogen, but moisture, and that had been his own 
experience working with mixed gases, which could 
only be carried out satisfactorily if the moisture was 
reasonably controlled. He was making quite a lot 
of steel with coke oven gas assisted by tar, and it was 
almost impossible to do it with coke oven gas alone 
because of the high metallurgical load on the furnace. 


In fact, the only real way of making steel with coke 
oven gas only, when there was a high metallurgical 
load on the furnace, was to work the old Hoesch 
process and tap the steel twice, and even then it was 
extraordinarily difficult. As to the nature of foam, 
he had the privilege some time ago of going into this 
problem with Professor Hay, who had been doing a 
great deal of work on it, and they had agreed in 
general terms that the composition and_ specific 
gravity of the gas, and the temperature, viscosity, 
and composition of the slags were operating factors. 
He ventured to disagree with Mr. Davies that foaming 
slags were always low FeO slags. 

Mr. Percival Smith, speaking with regard to the 
insulation of open-hearth roofs, said that so far as 
his knowledge went it was a remarkable fact that the 
Germans were very chary in this matter and were not 
insulating their roofs. Indeed, he had known the 
Germans to go the other way and sweep the roofs and 
remove all the insulating matter in the form of dust 
from them. Undoubtedly under certain conditions 
one would be heading for trouble in adopting insu- 
lation. 

It had been suggested by Mr. Davies that 20 per 
cent. of coke oven gas might be used instead of 10 per 
cent., in a mixture of coke oven gas and producer gas, 
but he had often wondered whether it was really a 
very practicable thing to use coke oven gas in a 
furnace designed for producer gas, which was heavier 
than coke oven gas, and to be economic in its use it 
was necessary to reduce the amount of gas passing 
through the orifice. 

Mr. A. Jackson, speaking on the question of insula- 
tion, referred to some experiments which led to the 
conclusion that in order to get effective yields from 
insulation it was necessary to re-design the port, to 
use less gas and increase the air slope slightly ; other- 
wise the only effect of insulation was an increase in 
cost and an increase in temperature. 

Mr. A. F. Webber said that in discussing the 
question of moisture content it was necessary to 
know what one was talking about, and that brought 
in the problem of what was the moisture content of 
blast-furnace gas and whether there was a reliable 
method of measuring it. During some work he did 
for the Iron and Steel Research Council some years 
ago, measuring the moisture content of blast-furnace 
gas, it was found that remarkably little information 
was available. This work would be the subject of a 
report by the [ron and Steel Research Council, and 
all he would say at the moment was that although it was 
possible to measure the amount of moisture in the gas 
drawn off, it was not known whether that was truly 
representative of the moisture in the main gas stream. 
If moisture was really going to be important, then the 
sooner some not necessarily very extensive or expen- 
sive piece of research work was put in hand the better. 

Mr. T. P. Colclough said the point which had been 
mentioned by Mr. Webber was perfectly well known 
and research work upon it had been done about fifteen 
years ago. A report had been issued by the United 
States Steel Corporation Committee of Chemists. 

This concluded the discussion on the Fuel Section 
of the Symposium. 





(To be continued.) 


Highest Frequency of Torsional 
Vibration. 


By GEORGE G. McDONALD, B.Sc., A.M.I.N.A* 


HE possibility in certain very high-speed engine 
systems of one of the lower impulse harmonics 
coinciding with the highest frequency of natural 
vibration, and setting up destructive stresses, is one 
which cannot be entirely neglected. Any method of 
shortening the usual arithmetical or graphical trial- 
and-error search for this frequency is to be welcomed. 
The writer has devised a simple graphical method 
for locating the “nodes,” i.e., the points of zero 
vibration, for the highest frequency of torsional 
vibration in an “ideal” system, comprising a 
number of rigid mass moments of inertia spaced in 
any manner along an inertialess shaft of uniform 
torsional elasticity. As is well known, vibrations 
of the type considered produce a node between 
neighbouring’ masses—an m mass system having 
(m—1) nodes if of the “ free-free,”’ m nodes if of the 
** fixed-free,”’ and (m+1) nodes if of the “‘ fixed- 
fixed ” types respectively. 

The frequency of the vibration is calculable, once 
the nodes have been found, by placing in equation (1) 
the value of any mass together with the length of its 
“equivalent single shaft.”” In the case of an end 
mass in a free-free system, the equivalent single 
shaft is simply that part of the shaft between the 
mass and the first node, but for any inner mass 
the equivalent shaft is that length of shaft which, 
if allowed to control the mass as in a simple fixed-free 
system (Fig. la) would give to it the frequency of the 
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system of which it forms part. As will be seen later, 
the lengths of these equivalent shafts appear in the 
course of the construction. 

The special graphical process described in the 
present note is a trial-and-error one. A framework 
of straight lines involving a simple calculation for 
each mass is first drawn. The search for the nodes is 
then begun, and consists of drawing on the frame- 
work a number of straight lines in a certain sequence. 
No calculations are made during this search. When 
the ‘‘ closing node point ’’ has been found to a satis- 
factory degree of accuracy, the highest frequency is 
obtained by making a final calculation. 

The construction makes use of the properties of 
the geometrical equivalents of the two elementary 
torsional systems shown in Fig. 1 (a, 6, c). For 
purposes of illustration these have been given the 
same frequency, in order that the composite systems 
shown in Fig. 2 (a, 6, c) which are built up from the 
simple ones by placing the latter node to node, 
should also have the same frequency. 

The analogy between the torsional and axial 
vibrations of masses on an elastic shaft permits the 
use of the graphical method for the latter type after 
the substitutions given in the final paragraph have 
been made. 

THe Sincere Mass Fixep-FREE System. 

This is shown in Fig. 1 (a,c). Its highest and only 

frequency is given by 
(2 nf=(2 x/TP=N J/h Ly (1) 





where f=the number of complete vibrations per 
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second, ‘’==-the tme in seconds for a complete 
vibration, N=the shear modulus for the shaft 
material, J=the shaft polar moment of inert a, 
l,=the length of shaft controlling the mass, and 
I,=the moment of inertia of the mass about the 
shaft axis, all quantities being expressed in con- 
sistent units. 
Equation (1) may be written 
l,1,=a T? fel Dal GIRO. aOR 
where a is a constant. 
The graphical equivalent of this case is the triangle 
A BC (Fig. 1d), which is drawn on a base A C repre- 
senting J, to scale, and having 
tan 0,=61, oomrehke. “uncial 


in which 6 is any number, constant for any given 
system, and chosen to make 0, of reasonable dimen- 
sions. A suitable value for b is the reciprocal of the 








that tan 0,=61,, tan 0,=bI1,. A perpendicular B D 
drawn to AC from the point of intersection of AB 
and C B gives the position in A C of the node D. 


Tue Since Mass Frxep-rixep System. 
This type is shown in Fig. 1b. Its only frequency 
is given by 
(2 ef=(2 x/T)?=NJI/l,t,. .- - (6) 
in which 
In=(lgls)[(gtts) - - - - + (7) 
From the geometry of the figure EHMGF 
(Fig. le) it is seen that 
HG=(EHxHM)/((EH+HM). . (8) 
From (7) and (8) it is seen that /, is proportional to 
H G, since |, and /; are proportional to E H and H M 
respectively. 


sent the shaft, the points A, B, C, and D being the 
points of attachment of the mass moments of inertia 
I,, I,, I,,and I, with AD. The angles 6,, 63, 63, and 0, 
are found from (tan 0,—b1,; tan 6,=01,, &c.). 
From B and C, lines BQ and CM, are drawn at 
45 deg. to A D in the direction shown. A trial point E 
is then selected from which to start the search for the 
nodes, and a line E H is drawn from E parallel to A D. 
Perpendiculars E 8, F 0, GL, and HJ are drawn to 
meet AD. BO and CL are swung round into the 
positions BP and CK respectively. The points J 
and K are joined and the line produced to M. A 
perpendicular MN is drawn from M to AD, the 
points N and P being joined and produced to Q. 
Q Risa perpendicular from Q to A D. This completes 
the first trial for the positions of the nodes. 

If E had been chosen correctly the points R and 5 





would have coincided to form one of the nodes. In 
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smallest mass moment of inertia attached to the 
shaft. 

Equation (3) may be written 

1,1,=/, tan 0,/b=c (BC) RST TB) 
c being a constant. From equations (2) and (4) it 
follows that B C, the height of the equivalent triangle. 
is proportional to T?, or 
Ot a | 
d being a constant. 

From the above it is seen that if any two single 
mass fixed-free systems, consisting of different masses 
controlled by different lengths of shaft of the same 
diameter, should have the same frequency of vibra- 
tion, it follows that their equivalent triangles, when 
drawn to the same scales of 9, and length of base J, 
will have equal heights. 

Two such systems may be placed node to node, 
as in Fig. 2a, to form a two mass free-free system. 
Incidentally, Fig. 2a illustrates the graphical method 
of finding the node for this case, the steps being to 


Node 





draw lines A B and CB at angles 6, and 0, to AC so 


The graphical method of obtaining the frequency 
in this case consists of drawing a figure similar to 
E H M GFP, measuring H G (the length of the equiva- 
lent single shaft) to scale, and substituting this in (6). 
The equivalent triangle for the mass I, is J HK 
(tan 0.=b1,), J K being proportional to T?. 

Fig. 2 (a, 6, and c) illustrate combinations of the two 
fundamental systems just described. Their graphical 
counterparts, given in Fig. 2 (d, e, and f,) represent the 
completed constructions showing the nodes, after the 
trial and error process, now to be described in full, 
has been carried out. 

It is to be noted that any multi-mass system when 
vibrating at its highest frequency is divided by the 
nodes into a number of fundamental systems all 
vibrating at the same frequency. 

Tue GrapPHicaL Process APPLIED TO A Four-MaAss 
FREE-FREE SYSTEM. 


Fig. 3a illustrates the arrangement of the masses 
and the uniform shaft for this case. A line AD 





(Fig. 3b) is drawn to some convenient scale to repre- 


@ 


the present case, however, R does not fall on 8, 
therefore another starting point E must be taken, and 
a good second position for E is obtained by raising a 
perpendicular from a point midway between R and S 
to cut the line AE produced. After satisfactory 
agreement between R and § is reached, the highest 
frequency is calculated from 

(ZafPMa=NGe& . . « » 
where 
k=(A’R’) I,=(B’ O’) I, =(C’ L’) I; =(J’ D’) I, « (9) 
A’ R’, B’ O’, &e. (the equivalent single shafts /,, /., 
&c.), being scaled from Fig. 3c, which shows the 
completed construction, the nodes occurring at 
R’,N’, and J’. 


THE THREE-MASS FIXED-FREE AND THE SIX-MASS 
FREE-FREE SYSTEMS. 


The final forms of the solutions for these two cases 
are shown in Figs. 4 and 5 respectively. 

In the case of symmetrical arrangements consisting 
of an even number of masses placed symmetrically 





544 


THE ENGINEER 


May 13, 1938 








with respect to a central plane, a node occurs in this 

plane, so that the above process need only be applied 

to one-half of the system, beginning at the node 

point in the plane of symmetry. 

Tue APPLICATION OF THE METHOD TO AXIAL VIBRA- 
TIONS OF MassEs ON A Rop. 

The foregoing construction can be applied to this 
case with the following changes :—N is replaced by 
Young’s modulus E, and I and J are replaced by the 
masses M, and the cross-sectional area A of the shaft 
respectively. j 








Obituary. 
LAWRENCE ENNIS. 


STRUCTURAL engineers in all parts of the world 
will learn with deep regret of the death of Mr. 
Lawrence Ennis, of Dorman, Long and Co., Ltd., 
which took place at his home, 5, Morpeth Mansions, 
Morpeth-terrace, London, 8.W.1, suddenly on Thurs- 
day evening of last week, May 5th. Mr. Ennis, 
who was in his sixty-sixth year, was a director of 
Dorman, Long and Co., Ltd., and only retired from 
the managing directorship of the firm about a year 
ago. He was, it will be recalled, entrusted by his 
firm with the entire manufacture and erection of 
the Sydney Harbour Bridge, with the success of which 
undertaking his name, along with that of Mr. Ralph 
Freeman, will always be associated. 

Lawrence Ennis came of Scottish parentage, and 
was born in 1871 at West Calder, Midlothian. On 
his mother’s side he came from engineering stock, 
and this tradition influenced his future career when, 
as a boy, he went with his family to America. He 
served his apprenticeship with a firm of mechanical 
engineers in Rochester, New York, and on its com- 
pletion entered the service of the Rochester Bridge 
Company, and specialised in constructional engineer- 
ing work. When in 1890 the company was taken 
over by the American Bridge Company, Mr. Ennis 
was appointed assistant superintendent of the firm’s 
bridge and constructional works. Two years later 
he accepted the position of superintendent in the 
works of the Baltimore Iron and Steel Company 
of Maryland. In 1903, having spent seventeen years 
in the United States, and having gained considerable 
experience on important bridge and _ structural 
engineering contracts in America, he decided to 
return to England, and accepted an appointment 
with Dorman, Long and Co., Ltd., of Middlesbrough, 
as manager of the company’s bridge and construc- 
tional works. The success which followed his 
reorganisation of the constructional shops led to 
Mr. Ennis being appointed in 1905, in addition, the 
works manager of the company’s Britannia steel 
plant and section rolling mills. 

In the war period he did much to adapt the 
resources of his firm to the increasing demands for 
iron and steel. In this connection we may recall 
the erection of new steel plant and two rolling mills 
at the Redcar works, which was carried out under 
his supervision and guidance. In 1915 he was 
appointed general manager of the Redcar and 
Britannia Works, and after the war other neighbour- 
ing iron and steel works absorbed by the firm came 
under his control. Both during the war and in the 
difficult years which succeeded it, he played an 
important part as the President of the Iron and Steel 
Trades’ Association in the negotiations which were 
carried out with the trade union representatives. 
During these negotiations he enhanced a reputation 
for fair dealing, for which he had long been respected. 

In 1924, Mr. Ennis was sent out to Australia to 
submit Dorman, Long and Company’s tender to the 
Government of New Scuth Wales for the construction 
of the Sydney Harbour Bridge. The tender was recom- 
mended for acceptance and the ensuing negotiations 
having been successfully concluded, Mr. Ennis was 
appointed Director of Construction for the new bridge, 
and was elected to the board of directors of Dorman, 
Long and Co., Ltd. From 1925 until the completion 
of the contract, eight years later, he resided in Sydney. 
The construction of the bridge was fully described 
in seven articles which were published in THE 
ENGINEER from March 18th, 1932, until April 22nd, 
1932. Perhaps Mr. Ennis’s most outstanding achieve- 
ment in this work was the training and organisation 
of the staff of skilled worxmen from a nucleus 
of young Englishmen who had grown up with 
him in Middlesbrough, and it is a remarkable 
tribute to his judgment and confidence that none 
had had any previous experience of the manufacture 
and erection of exceptionally heavy steel work such 
as tiat required for Sydney. By Mr, Ennis’s 
accessibility, friendliness, and tact, friendly rela- 
tions with the Australian workmen were main- 
tained throughout the whole contract. In New 
South Wales no less than in our own country, 


he was highly valued by all with whom he 


came in contact, not alone for his outstanding 
technical ability, but for his personal qualities and 
his sterling worth as a man. 

In 1932, on his return to England, Mr. Ennis was 
appointed managing director of his firm, a position 
he continued to hold with distinction, and from which 
he retired, retaining a seat on the board, in May, 








1937. He was associated with many other important 
contracts, among which we may mention the bridge 
over the river Ganges at Allahabad, and the Bombay 
pipe line, During recent years, in which the output 
of steel has risen to the highest figures ever attained 
in this country, the Middlesbrough area has owed 
very much to the foresight and courage which Mr. 
Ennis displayed when he re-equipped the works 
and organised the company’s production programme. 

During his career he received several well-earned 
honours. For his work during the war he was 
made an O.B.E., and on completion of the Sydney 
Harbour Bridge he was awarded the order of C.M.G. 
by his late Majesty King George V, He was also 
elected an Honorary Member of the Institution of 
Engineers, Australia, and was the first to receive 
that distinction. He was a valued member of the 
Institution of Civil Engineers, and in the session 
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1933-34 was awarded a Telford Premium by the 
Council. He was also a member of the Institution 
of Mechanical Engineers, and until quite recently a 
Vice-President of the British Iron and_ Steel 
Federation. 


WILLIAM EDEN HIGHFIELD. 


Ir is with genuine sorrow that we announce the 
death of William Eden Highfield, which occurred on 
Saturday last at the home of his brother, Mr. J. S. 
Highfield, at Cookham Dene. He was a partner in 
the firm of Highfield and Roger Smith, consulting 
engineers, of London and Birmingham, and but for 
his long illness and untimely death would have been 
nominated by the Council of the Institution of Elee- 
trical Engineers as President of the Institution for 
the coming session. 

““W.E.,” as he was known to hosts of friends, was 
trained as an electrical engineer, commencing his 
apprenticeship in 1898 with the Chloride Electrical 
Storage Company, Ltd., and passing through the 
drawing-office and laboratory. He remained with 
that company until 1906, being latterly engaged on 
the design and erection of battery and booster plants. 
He then entered the Preston works of Dick, Kerr and 
Co., Ltd. and rose to the position of chief designer of 
direct-current machinery. When the war broke out 
he was entrusted with the task of converting the works 
into a munition factory, and soon after the conclusion 
of hostilities he came to London as a partner in his 
brother’s consulting practice. In that capacity he 
organised the work of his firm in connection with the 
construction of the grid, and also rendered important 
services to many power stations in France and Belgium 
as well as in this country. 

His name first became generally known as the 
designer, in association with Mr. J. E. Calverley, of 
the ‘“‘ Highfield Transverter.”” A machine of this 
kind, with an output of 2000 kW, and capable of 
transforming .three-phase alternating current at 
6600 or 11,000 volts, into continuous current at 
100,000 volts, was built by the English Electric 
Company, and will be remembered as one of the 
principal electrical features of the Wembley Exhibi- 
tion in 1924. Highfield served on the Council of the 
Institution of Electrical Engineers from 1924 to 
1927, and was Vice-President of that Institute from 
1934 to 1937. His work on its behalf, particularly as 
regards educational questions, was most valuable. 

But after all is said about the abilities of men in 
their work, it is by other qualities that they endear 
themselves to their fellows. Highfield was endowed 
with those qualities in overflowing measure. No one 
who came into contact with him but wished to be his 
friend. He had one of those sympathetic natures 
which inspire rapid but lasting affection. He saw 


life through rose-coloured glasses, and his infectious 
laugh and great sense of humour made others see it 
in that way too. Fortunate amongst men, he was 
blessed with a wife—she predeceased him---who wax 
akin to him in all respects. They made a pair of the 
most charming and loyal friends who will long be 
remembered by all those whose happy lot it was to 
know them. When ‘“ W. E.” is almost forgotten for 
his scientific and technical work, he will still live in 
our memories for attributes which made him beloved 
by his fellow-men. 








Literature. 


By H. E. 
1938. 


Timber: Its Structure and Properties. 
Drescu. London: Maemillan and Co., Ltd. 
Price 12s. 6d. net. 

Tuts publication, which the author frankly acknow- 
ledges to be a compilation, is intended to bring 
together information concerning timber, which has 
formerly only been available in scattered scientific 
and technical leaflets, bulletins, and reports, and to 
present it in language intelligible to professional and 
commercial people who cannot be expected to have 
an intimate knowledge of the terminology of the 
science of wood technology. Part I touches briefly 
on the tree in its relation to other forms of vegeta- 
tion, and proceeds to discuss the two main types of 
timber-producing trees, the parts of the individual 
tree and the nature of wood. The general characters 
of timber and the method of approach to the identi- 
fication of individual timbers are dealt with in Part II, 
and Parts III and IV deal with such matters as season- 
ing, defects, preservative treatment, and grading. 
The author has tapped many sources of information 
in order that the work shall be as comprehensive as 
possible. The illustrations are generally well chosen 
and effectively reproduced. A better idea of inter 
locked fibres would probably have been conveyed by 
an actual photograph than by the drawing repro- 
duced in Fig. 58. The details of the apparatus as 
shown in certain of the diagrams illustrating tests of 
the strength properties of wood are not in accordance 
with the latest practice, but this is a matter of minor 
importance to the average reader. The work should 
prove a very useful introduction to the more detailed 
study of the various branches of the science of wood 
technology. 


The Fine Structure of Matter: Part Il: Molecular 
Polarization. By C. H. DouGias Ciark. London : 
Chapman and Hall, Ltd. 1938. Price 15s. 

THE rate of development of nuclear theories in 

recent years has been quite alarming, and the amount 

of experimental and speculative matter that is 
steadily accumulating has rendered it impossible for 
anyone but the avowed specialist with a narrow range 
of activity to keep in touch with the growth of ideas. 
For research workers in fields touching the fringe 
of this subject, it is of the greatest assistance to 
have at hand a work of reference, such as Dr. Clark 
has compiled, sifting and collating the mumerous 
original papers. The magnitude of the task may be 
gauged from the fact that each chapter in the 

volume here considered contains between 100 

and nearly 400 references. Unfortunately, papers 

on this subject are continuously pouring in, at the 
rate of roughly 700-800 a year, and though the work 
so far published is brought up to date as far as 

January, 1935, there will soon be a call for supple- 

mentary volumes. 

The book under review is Part LL of the second 
volume (‘‘The Fine Structure of Matter ’’) of a 
“Comprehensive Treatise on Atomic and Molecular 
Structure,”’ the first volume of which deals with 
‘Electronic Structure and Properties,’ a third 
volume on ‘ Band Spectra,” being in preparation. 
The three parts of the second volume are issued 
separately, Part I discussing X-rays, and Part III 
dealing with the Quantum Theory. Part II opens 
with Chapter X, on the dielectric constant of gases, 
liquids, and solids. The introduction of the dielectric 
constant, as a factor in Coulomb’s law, is not very 
happy, and, in fact, the author immediately resorts 
to Faraday’s concept of the specific inductive 
capacity, which gives a quantitative definition. The 
electrostatic values of dielectric constants are stated 
to be obtained by extrapolation to infinite wave 
length, though this is not always the case as far as 
solids are concerned. The Clausius-Mosotti rule 
is given, and the author discusses Debye’s original 
theory, introducing the temperature, commenting 
on the numerous experimental investigations con- 
cerned with dipoles. It seems rather superfluous 
to quote the names of the various authors in the 
text, as these are given also in the references at the 
end of the chapter. In the section on solids one would 
have welcomed some mention of dielectric hysteresis. 
Discussing the additive property of dielectric con- 
stants of liquid mixtures, expressed in the relation 
f(e)=u,f (&)+2f (e2), Silberstein’s law f (¢)=e 
is given, but introducing Wiener’s law f (¢)= 
(e—1)/(e+u), it is stated that this reverts to 
Silberstein’s law for u=co. Surely, («—1)/(¢+-90)=0! 
Chapter XI deals with Debye’s theory of polarization 
and the relation of polarisation to other physical 
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properties, such as refractivity, temperature, and 
molecular volume, and the various components of 
molecular polarization are discussed. In Chapter XII 
molecular refraction is considered on the basis of 
the Lorenz-Lorentz expression, and the various 
factors influencing the ‘‘ deformation ’’ of the mole- 
cule, which provides the model, so to speak, of polariza- 
tion, are mentioned. The connection between 
refractivity and other physical properties is traced, 
and the chapter following gives the various methods 
that have been used in the measurements of electric 
moment. The disiinction is clearly drawn between 
the atomic doublet of Sutherland (1895), further 
developed by J. J. Thomson, with its induced 
moment, and Debye’s dipole, with permanent, 
intrinsic moment. Results of numerous investiga- 
tions on solutions and organic compounds are dis- 
cussed and exhibited in graphs, ‘and the important 
bearing of dipoles on association is dealt with at some 
length. Double refraction and the Kerr effect are 
fully considered. The concluding chapter (XIV) 
gives a brief and concise review of the various 
methods that have been applied in the consideration 
of molecular fields of force, beginning with the 
classical van der Waals equation and ending with 
a note on the new Quantum Mechanics, which is 
lucid and well written. The present volume alone 
spans an imposing range of theoretical and experi- 
mental matter, and the patience and industry of 
the author must evoke the admiration of anyone 
with even a superficial knowledge of this com- 
plicated subject. The criticisms here offered- 
to which may be added a suggestion that units of 
measurements be added to fundamental formule- 
are of a minor order, and the very statement implies 
a recognition of the value and merits of the work. 


Heat and Thermodynamics. An Intermediate Text- 
book for Students of Physics, Chemistry and Engi- 
neering. By Mark W. Zemansky, Ph.D. London : 
The McGraw-Hill Publishing Company, Ltd. 1937. 
Price 24s. 

THERE would seem to be as many ways of writing 

a book on Thermodynamics as there are of construct- 

ing tribal lays, but a man would have to be very 

indifferent to the subject to contend that “‘ every 
single one of them is right.’ Engineers in general 

study thermodynamics with the object of getting a 

better understanding of the principles of heat engines ; 

others take it up because of its bearing upon chemical 
or physical phenomena; while some, it is to be 
feared, regard it as little more than a means of pro- 
viding elegant exercises in the manipulation of 
differential equations. Each type of student naturally 
prefers the kind of book that conforms most to his 
particular point of view, and probably derives most 
benefit from such a book, so that it would be wrong 
to insist that any one style of treatment is superior 
to all others. The present work is addressed more 
especially to “‘ students who are in the first stage of 
preparation for a career in theoretical physics, theore- 
tical chemistry, or engineering.” The order in which 
these branches of science are placed is significant, 
but as it is with the education of engineers that we 
are more directly concerned, we are justified in con- 
sidering the treatise from an engineering standpoint. 

Temperature and the methods of its measurement 
constitute the theme of the first chapter, at the 
outset of which the author draws a distinction 
between the macroscopic and microscopic points of 
view in connection with physical questions. The 
former regards only quantities directly measurable or 
perceptible to the senses, such as temperature, pres- 
sure and volume, without being concerned with atoms, 
molecules, or other inferential entities. It is the 
macroscopic outlook which dominates the whole 
book, greatly, we think to its disadvantage, for 
though mueh can be done with symbols and mathe- 
matical transformations, the molecular theory of 

matter is now so thoroughly established that it is a 

pity to neglect the explanation it affords of a multi- 

tude of physical phenomena. So simple a fact as the 
heating of a gas by compression is an obvious conse- 
quenee of the theory, while the laws of Boyle, 

Avogadro, and Dalton become almost self-evident. 

Again, by assuming the molecules to have a finite 

size, and their mutual attractions to be appreciable 

at small distances, both of which are reasonable 
postulates, we see the physical meaning behind the 
equations of state of imperfect gases propounded by 

Van der Waals, Callendar, and others, while specific 

heats and their variations also become understandable. 


It seems, indeed, almost impossible to get a real | 
grasp of what is happening in any of the more | “°Yeners: 


important thermodynamic changes unless one con- | 


siders them in the light of the molecular theory, and 
any treatise that endeavours to ignore the theory 
suffers throughout from a most formidable handicap. 

After the discussion of temperature, the author 
proceeds to the consideration of general thermo- 
dynamic systems, deducing the usual differential 
equations for compressibility, &c., and illustrating 
the generality of the subject by reference to the 
behaviour of a stretched wire, the surface film of a 
liquid, and an electrical condenser. Subsequent 
chapters on Work and Heat, the Second Law of 
Thermodynamics, the Carnot Cycle, and other 
familiar topics do not call for special comment, as 








the treatment follows more or less on the usual lines. 
In a section, however, dealing with enthalpy, which is 
the name preferred by some people for the function 
called ‘‘ total heat” in the older text-books, one 
comes across a somewhat surprising statement. We 
are told, quite correctly, that {V d P represents the 
area to the left of an adiabatic curve on a P-V 
diagram. The next sentence reads, ‘‘ This area does 
not represent work ! ” both the italics and the mark of 
exclamation being as given by the author. He then 
drops the subject, without either telling the reader 
what he thinks the area does represent or giving any 
reason for so emphatic and remarkable a contention. 
There can be, of course, no doubt whatever that the 
ordinary theoretical indicator diagram of a@ gas 
expanding adiabatically, which is the same thing as 
the area to the left of the adiabatic curve, is an exact 
measure of the work done by a pound of gas in enter- 
ing the cylinder, and then expanding down to the 
exhaust pressure. Whether the author had in mind 
to give students the very useful warning that the area 
of the theoretical indicator card of a gas undergoing 
a turbulent and therefore a non-adiabatic expansion, 
did not correctly measure the work performed on 
account of the effect of the reheat factor, we do not 
know, but in any case his statement as it stands is 
untenable, 

Steam engines and refrigerating machinery are dis- 
missed in a bare 16 pages, internal combustion cycles 
having been dealt with earlier in the volume to the 
extent of half a dozen pages incorporated in the 
chapter on the Second Law of Thermodynamics. 
The remainder of the work, approximately half of 
the entire book, is devoted to matters of more concern 
to chemists and physicists than to engineers. Nernst’s 
theorem to the effect that entropy becomes zero for 
a body at the absolute zero of temperature, has many 
implications of interest to physicists, but no space is 
given to it on the grounds that those for whom the 
book is intended have not the necessary background 
of knowledge to understand its significance, nor is 
the theorem considered necessary for the subjects 
treated. Osmosis, again, so far as can be gathered 
from the index, is only mentioned to cite it as an 
example of an irreversible process, possibly because 
it verges so closely upon a molecular operation, and 
is not therefore amenable to macroscopic treatment. 
In spite of the resolution of the author to keep clear 
of molecular mechanics, he has to admit that no 
explanation of Gibbs’ Paradox can be given from the 
macroscopic point of view. The Paradox is con- 
cerned with the change of entropy due to the mixing 
of a number of different gases, all initially at the same 
pressure and temperature. Since the process is an 
irreversible one, it is clear that the entropy, after 
mixing, must be greater than it was before. On the 
other hand, if the gases were indistinguishable from 
each other, that is, if they were of identical com- 
position, before mixing, the concept of diffusion 
would be meaningless. The entropy therefore would 
be unchanged, although the process of mixture would 
be as irreversible as before. 
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Letters to the Editor. 


(We do nut hold ourselves responsible for the opinions of our 
correspondentts. ) 


MINING MACHINERY FACTORY. 


Sik,—We were much surprised to read the notice on 
page 503 of your current issue to the effect that a factory 
covering 65,000 square feet was being erected on the 
Gateshead Trading Estate which would be the only one 
on the North-East Coast devoted to the production of 
mining machinery. 

Bearing in mind that this is one of the oldest mining 
districts in the world, it is ridiculous to assume that there 
should be no works manufacturing this class of machinery. 
and it appears strange that THe ENGINEER, usually so well 
informed, should give credence to such a statement. 

There are, of course, many firms in the northern counties 
engaged in the production of mining plant. We ourselves 
have three such establishments in Newcastle and Gates- 
head, one of which alone is many times the area of that 
mentioned. 

For F. TURNBULL AND Co. (Engineers), Lid., 
F. TURNBULL, Director. 

Newcastle-on-Tyne, 6, May 9th. 

[The statement to which our correspondent refers was 
reproduced verbatim from a letter sent to us by the owners 
of the new factory.—Ep. THE E.]} 


CALCULATION OF WHEEL LOADS. 

Sir,—-With reference to E. G. Fiegehen’s article on 
Travelling Carriages for Portable Cranes, it is possible to 
adapt his method of calculating wheel loads to cases where 
the wheels are irregularly spaced, a condition which is 
found in other branches of engineering, apart from crane 
work. 

Assume example indicated in the diagram and work 
out loadings as follows. 
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First, find where load has to be applied to give zero 
loading at A— 
Moment factor for A= 0?= 0x 0: 0 
B=10?=10 x 10=100 
C=144= 14 14=196 


24 296 
296 
Then — 12-3. 
24 
Thus load of 21 has to be applied at a point 12-3 from 
A or 1-7 from C to give zero loading at A. 
Make similar calculation for zero loading at C 
Moment factor for C= 0?= Ox U= 0 
B= #= 4x 4= 16 
A=14=14x 14=196 


18 212 
212 
Then — =1]-75. 
18 


Or load has to be applied at a point 11-75 from C or 2-25 
from A to give zero loading at C. 
Next find where reaction must be applied to give equal 


2] 
wheel load of — =7 on each wheel. Take moments around 


3 
A—- 
(7 x 0)+(7+10)+(74+14)=21 xd (distance from A), 
168 
or d= 7 = §. 
We can now construct the diagram as follows :— 


Mark out to scale the wheels A, B, C, at 10 and 4 centres 
respectively. Also point Y, which is the point of reaction 
of load 21, and is situated between A and B at a distance 
1 from B. 

Also point W at 2-25 from A, this being point at which 
load 21 must be applied to give zero load at C. 

Point Z at 1-7 from C being the point at which load gives 
zero at A. 

The last point is X at 8 from A, this bemg the point at 
which load 21 must be applied to give an equal loading of 
7 on each wheel. 

From X drop perpendicular X E to represent 7 to scale. 

As stated above, when load is at X the loading on A is 7. 
As the load moves towards C the loading on A is decreasing 
until it is reduced to zero when load reaches Z. Thus, 
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by joining E Z we get a load influence line from which we 
can project the value of the load at A for any position of 
the load 21 between X and Z. Therefore the perpendicular 
Y H is the value of loading at A when load is applied at Y. 
Draw DH horizontally, giving point D on the required 
load line. 

Similarly, by joining W E we get the influence line for 
loadings at C. The perpendicular from Y cuts the exten- 
sion of WE at J. Draw horizontal J G, giving a second 
point G on load line. Join DG which should pass 
through E. 

Then D G is the required load line, and A D, B K, and 
C G represent to scale the loadings at A, B, and C respec- 
tively, and in this example have values of A=5-35, 
B=7-40, C=8-25. 

This method is applicable to any number of wheels. 

The following is an algebraic proof : 

Let «=loading on wheel A 
y=loading on wheel C 
Then 21—2—y=loading on wheel B. 

As loads are proportional to spring deflection and the 
deflection is proportional to distance from A, then it is 
possible to express the load on the centre wheel B in terms 
of x and » as follows :— 


10 
Load B=e2+— -x 
oad on x Wd x) 


But load on B=2]—2—y 


10 
Te x)=21—2—-y, 


_ 24 


a y=2]1 
14° 


multiply by 3 Thus 32+4y=49. 


Now take moments about C 
(l4xaz)4+ 4 (21—27—y)=21 x5 


1474+84—42—-4 y=105 
10 x—4 y=21 
32+4y=49 
Add: 13 2=70 
a= 5-38=—A. 
from which y= 8:21=C. 
and 2l—x—y= 7:41=B. 


A. C. Barson. 

May 2nd. 

RAILWAY WHEELS. 

Suk,--I was very much interested in your comments on 
page 477 and also in your report on Sir Harold Hartley’s 
paper before the Institute of Transport, both of which 
were contained in the issue of your journal dated April 
29th, 1938. 

I am glad to see once again further confirmation that 
coning of the wheels on railways causes “‘ hunting.” I 
have always been interested in this point and consider 
that one would expect to get hunting with coned wheels. 
In addition, one would, I consider, expect to get a better 
condition with cylindrical wheels, but one would also 
expect to get heavy flange wear, and it is therefore very 
interesting to have definite confirmation of this. 

You state on page 477 that “if one could imagine a 
perfectly hard coned tyre on a perfectly hard rail, there 
would only be point contact.”’ This is a most interesting 
statement, as it assumes that the British railways mount 
their rails vertically, and to the best of my knowledge this 
is entirely incorrect. On the British railways rails are 
canted inwards to correspond to the coning of the wheels ; 
consequently, the coned wheel gives line contact. 

[ do not consider that the experiments on the “ Corona- 
tion Scot ” are entirely fair to cylindrical wheels or wheels 
of different coning, because if cylindrical wheels or 


differently coned wheels are run on a track designed for 


standard coning, then it is these wheels that have point 
contact and not the standard coned wheels. 

While it does not seem at alf extraordinary that an 
intermediate coning gives best results, it is definitely very 


interesting that such a very small amount of coning seems 


to give such satisfactory results. 
It is quite possible that the excessive wear of the cylin- 


drical wheels was partly due to the rails not being entirely 


suitable and point contact being obtained. 
E. H. Crort. 
Birmingham, May 5th. 


[Has our correspondent overlooked the fact that the 


table of rails is curved, generally to a radius of 12in. ? 
-Ep. THE E.] 








SIXTY YEARS AGO. 


ix our issue of May 17th, 1878, there appeared an 
article, the full significance of which could hardly have 
been apparent to our readers of that date. The title of 
the article was ‘“ Professor D. E. Hughes’ Telephone, 
Microphone and Thermopile.”” Professor Hughes, even in 
those days, was recognised as an experimenter who could 
obtain remarkable results from the crudest equipment. 
Old match boxes, money boxes, empty cigar boxes, and 
other material which most philosophers would have 
despised were among his experimental equipment. For 
some experiments on the telephone he used a battery con- 
sisting of three tumblers, each containing a coil of copper 
at the bottom. On the coil some sulphate of copper was 
placed. The tumbler was then filled with moistened clay, 
on top of which a small plate of zinc was laid. With such 
a battery Hughes conducted a notable experiment. In 





circuit with it he connected a telephone earpiece and a 
stretched wire. He found that as the strain of the wire 
was increased no effect was noticed in the telephone until 
just at the moment when the wire broke. At that instant 
he heard a peculiar “‘ rush ”’ in the telephone. Reversing 
the procedure, he found that telephonic sounds were 
heard when the two broken ends of the wire were pressed 
lightly together. His next object was to discover some 
medium which would produce sound like the breaking wire, 
but without actually fracturing. Eventually he con- 
structed a ‘‘ tube transmitter ” consisting of a glass tube, 
2in. long and }in. in diameter, within which he placed 
four pieces of willow charcoal. Terminals connected the 
chain of charcoal blocks to a battery and telephone. At 
one end of the chain of blocks he fixed a resonant board. 
Sound impinging on this board was found to have a remark- 
able effect on the electrical contact of the blocks. Hughes 
argued from this experiment that as the vibrations of the 
sound passed along the tube they caused the charcoal 
molecules ‘‘ to enlarge their sphere.’’ In other words, he 
claimed that the experiment demonstrated that just as 
heat and light were known to affect the electrical con- 
dition of bodies, so too would that condition be affected 
by sound which was also an undulating motion, like heat 
and light. Proceeding, he sought other materials which 
would be similarly responsive to the impingement upon 
them of sound waves. He soon found that all finely 
divided metals reacted to sound waves, but a difficulty 
was encountered in preventing the metal particles from 
oxidising. He was thus led to use “‘ metallised carbon.” 
This material was made by heating a piece of willow carbon 
to white heat and plunging it into mercury, with the result 
that the carbon pores became filled with minute particles 
of metal. The first form of ‘‘ microphone ” to which these 
results were applied consisted of a rod of metallised 
carbon balanced on a pivot and resting at one end on 
another piece of metallised carbon which was connected 
to a battery and telephone, the other connection being 
taken from the pivot. It was found that words spoken a 
yard away from this transmitter could be heard distinctly 
in the telephone and that even the footsteps of a house fly 
imprisoned in a matchbox near the microphone were 
amplified into audibility. Thus was born the device 
which overcame the principal objection to Bell’s original 
telephone—the weakness of the sound given out—and 
which has since become the essential basis of many develop- 
ments. ... Hughes’ thermopile was an equally sensitive 
instrument. He discovered it accidentally when he 
repeated his charcoal block experiment with a quill 
substituted for the glass tube. He found that the “ elec- 
trical condition ” of such a tube was exceedingly sensitive 
to heat, so much so that the heat generated by a French 
clock could be indicated on a galvanometer. Hughes not 
only worked with the most rough-and-ready equipment ; 
he declined to patent his inventions, but gave them freely 
to the world to make what use it could of them. 








A New Air Filter. 





THE accompanying illustration shows a new form of air 
filter, for use in offices and private rooms, known as the 
** Protectovent,” and made by Vokes, Ltd., 95-105, 
Lower Richmond-road, Putney, S.W.15. As may be seen, 
it is built up in one unit of sheet steel and is easily fastened 
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AIR FILTER APPLIED TO WINDOW 


in an existing window frame, the only attachment neces- 
sary being an electric socket in which to plug the cable 
to the electric fan motor. The fan draws air from the 
outside through a mesh and forces it into the room through 
one of the firm’s “‘ Multi V ” type all-cotton filters. An 
interior deflector plate regulates the amount of incoming 
air and in cold weather, when the filter is not in use, the 
plate can be used to seal the opening. In connection with 
gas protection with regard to air raid precautions the firm 
has devised a gas filter to be used in conjunction with the 
** Protectovent.” 

The “‘ Multi V ” type filters are composed of compressed 
cotton fibres uniformly distributed between two layers of 
non-metallic gauze. The filter is arranged in V-shaped 
pockets in a fibre board frame and uniform spacing is 
maintained by metal reinforcement. To clean the filter 
air may be blown through in the opposite direction or a 
vacuum cleaner may be used. 








A Psycho-Technical Laboratory. 


AN interesting laboratory for testing candidates for 
employment on the French State Railways has 
recently been completed in a building formerly occupied 
by offices at Viroflay, near Versailles. The laboratory, 
which is under the direction of Professor Laugier and 
his assistant, Mademoiselle Weinberg, is stated to be the 
most complete of its kind in France and one of the best 
on the Continent. The tests given include a somewhat 
wider range than those usually applied, and include not 
only reaction tests, but also purely physical measurements. 

The laboratory occupies a building consisting of a 
basement and a ground floor, each divided by a corridor 

















FIRST NEURO-MUSCULAR TEST 


running the full length, on either side of which individual 
rooms are occupied by the various apparatus. On the 
ground floor the western half of the building is given over 
to offices where the results obtained by means of the 
various devices are examined and interpreted. The 
other rooms on the east contain examination equipment. 
One of the tests is for neuro-muscular functions. For 
this purpose two machines are used. One consists of an 
apparatus in the top of which a slot is arranged. Under 
this slot a band pierced with a number of holes is caused 
to move. The applicant is given a metal contact similar 
to a pencil and instructed to touch each of the holes 
as it passes under the slot. The holes are arranged so 
that at the beginning of the band they are fairly wide 











VIGILANT ATTENTION TEST 


apart and there is no difficulty in touching all. As the 
band progresses, the holes are closer together and only a 
limited number can be touched even by the most rapid 
candidate. 

In the same room is provided another apparatus con- 
sisting of a metal plate which can be caused to move 
by means of two worm gears placed at right angles and 
each operated by a hand wheel. On top of the plate a 
curve in insulating material is provided, while over it a 
contact is placed. Candidates are asked to move the 
plate by means of the two hand wheels in such a way that 
the contact will not leave the insulated curve. Every 
deviation from it is measured by an electric counting 
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apparatus, while the time required to go from one end 
to the other of the curve is also measured. 

The next apparatus is an electro-cardiograph, installed 
in a sheet lead Faraday cage. The room is completely 


darkened and by means of the cardiograph a record of 


the heartbeats of the candidate is obtained on a moving 
band of photographic paper. After a period of about 
fifty seconds the operator pushes a button which flashes 
a powerful light into the eyes of the candidate, at the 
same time setting off a very loud and raucous motor horn. 
The purpose of the test is to determine the heart reactions 
of the candidate to these sudden stimuli. 

A test for vigilant attention is carried out in a room 
equipped with a table arranged after the manner of a 
point control room. At the top of the table a large stop- 
watch is placed and the ‘candidate is given a time table, 
indicating the exact times at which he is to pull the levers 
which will control the points on a lighted diagram in 
front of him. A series of windows lights up about two 





frequency of the pulse and the blood pressure, and 
inscribes them on a moving band. The whole test covers 
a period of fifty minutes, during which over 500 lights 
are flashed and the siren is sounded fifteen times. The 
apparatus permits the reaction time to be recorded on 
the band for each of these impulses, as well as the accuracy 
of the reaction. 

The remaining tests include ordinary physical measure- 
ments, such as height, weight, volume of lung capacity, 
and maximum force of various members. In this last 
respect an interesting test is made by asking the candidate, 
after the maximum force of a member has been measured, 
to apply the force gradually and to stop and maintain 
that force when he has reached two-thirds of his maximum. 
The operator then notes the length of time the candidate 
is able to maintain this muscular effort and obtains a 
curve of its relaxation. 

Intelligence tests are also given. They include standard 
tests as well as special tests. The problems chosen are 
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HEARING TEST 


seconds after, indicating the number of the point to be 
pulled. These numbers do not always correspond to 
those on the list. When there is a difference, the candidate 
is required to raise the lowered lever and lower that one 
indicated by the light. The time required to carry out 
this operation is measured. At the start of the test the 
candidate is given a box containing a number of bolts, 
of three only very slightly different lengths, which he is 
to sort into separate boxes during the intervals when he 
is not occupied with the levers. The purpose is-to see 
whether the candidate is able to concentrate his attention 
on two different things at the same time, as well as to 
test his reaction time to a stimulus, under conditions 
approximating to those of actual service. 

In the basement a soundproof cabin is provided in 
which hearing tests are carried out. These tests include 
one to determine the threshold of audibility of a sound 
of conversational frequency, and another to determine 
the highest pitch of sound the candidate can hear. For 
the first-named test an earphone is used in which the 
volume of a sound of 1000 vibrations per second can be 
varied. By determining at what volume the sound seems 
to disappear and to appear, the acuity of hearing is 
measured. The other apparatus consists of a wire under 
tension, the length of which is varied by a sliding 


stop. By rubbing the wire with cotton it is caused 
to vibrate, and the candidate is required to deter- 
mine when he hears a musical note and when only 


a rubbing sound. 

In the basement there is also a complicated piece of 
apparatus consisting of a board on which a series of 
lights in red, green, and white are placed. The room 
is also provided with a motor horn. The candidate sits 
at a table with a push-button, while under the table a 
pair of pedals is provided. Candidates are instructed to 
press the button for a green light, the the right pedal for 
the red light, and the left pedal for the motor horn. When 
a white light flashes he is to do nothing. An instrument 
clamped to the candidate's left wrist measures the 











TEST FOR RESPONSE 


such that they require no knowledge, but rather an 
intuitive sense of mechanics. This mechanical sense 
is also tested by giving the candidate simple objects 
to assemble, such as a door knob or an electric 
bell. 

To secure a standard by means of which the results 
obtained might be interpreted in terms of the suitability, 
or unsuitability of a given candidate for a given job, the 
laboratory has applied all these tests to a number of men 
who have been working for the railway for some time, and 
graded empirically by their superiors as being good, 
average, or bad workers. It was taken for granted that 
the characteristics which most differentiated a good 
workman from a bad for a given job might safely be 
taken as a criterion in the choice of candidates. In this 
way a locomotive driver, for example, needs to have 
rapid and accurate reactions to visual and aural stimuli, 
without becoming disturbed or “ losing his head.” These 
qualities are of less interest for a man in the warehouse 
who needs, on the other hand, to have an ability to learn 
rapidly the position of a given one of a number of piles or 
containers. 

The tests were begun and were carried on for some 
years under somewhat temporary conditions, instruments 
frequently being installed in sheds or under tents. They 
were intended at first rather to give Professor Laugier 
and Mademoiselle Weinberg an opportunity for practice 
and study. Their suggestions for testing the aptitude 
of candidates were at first not taken seriously. A change, 
however, occurred in the attitude of the railway adminis- 
tration when it was discovered that candidates whom 
the scientists had rejected were less efficient and more 
prone to accident than those declared apt by the machines. 
It was the discovery of this fact that led the railway 
company to install the laboratory which has now Leen 
completed. 














ALLOY STEELS FOR TOOLS. 





A PAPER presented at a recent meeting of the 
American Institute of Mining and Metallurgical Engineers 
dealt with hard tool steels produced by powder metallurgy 
from hard carbide constituents and various matrices 
of iron, cobalt, and nickel, and alloys with tungsten or 
tungsten and carbon. Such alloys are used largely for 
metal-cutting tools, but also for dies, lathe centres, measur- 
ing gauges, and micrometers, where high resistance to 
wear is essential. There has been a series of carbon 
tool steels, mushet steel, high-speed steels, stellites, and 
now cemented carbide compositions. One fundamental 
property for tool steel is thermal conductivity, since the 
material must have a certain resistance to the flow of 
heat, or a lower conductivity than in the steels used in 
cutting cast iron. In operating on hard and tough metal 
the chips are split off with the area of contact between the 
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TO VISUAL SIGNALS 


tool point and chip, somewhat back of the edge, so that 
this area of the tool must resist the cratering action of the 
hot and rapidly moving metal chip. Steels with a high 
percentage of tantalum carbide, or similar carbides other 
than tungsten, resist this cratering and have high resistance 
to flow of heat. A small deficiency of carbon in tantalum 
compositions results in a lower break strength; free 
tantalum has the same effect and is therefore to be 
avoided. A high ratio cf tungsten to cobalt or nickel in 
the matrix alloy is desirable because of its stiffness at 
high temperatures. For machining cast iron, brass, and 
aluminium alloys which produce granulated chips, the 
minimum break strength is about 1300 kilos.; for iron 
above 40,000 lb. tensile strength and for iron alloys, the 
figure is 1600 kilos.; 2000 kilos. for soft steels, and higher 
for cutting cast steel. For fast light cutting in the pre- 
cision boring of steel, a material high in tantalum carbide, 
with a thermal conductivity of 0-043, is widely used in 
American practice. Powder metallurgy has thus provided 
tool materials of great value, extending the range of 
materials that may be used in durable steels and other 
metals previously avoided because of the difficulty of 
machining them commercially. 








IrauiAN Kaitway ELECcTRIFICATION.—The Italian 
correspondent of the Electrician says that the Italian 
Minister of Transport recently announced that the Italian 
State Railways Administration has just taken delivery of 
99 electric locomotives, eight electric streamlined trains, 
and 56 electric railcars. Since May, 1937, among other 
rolling stock, orders have been placed for 122 electric loco- 
motives, 78 electric railcars, and two streamlined trains, 
in addition to those already delivered. In the course of 
1938 a further 799 kilom. of railway will be electrified, 
while during 1939 an additional 343 kilom. will be con- 
verted, so that at the end of 1939 Italy will have 5105 
kilom. converted of electric railways. 
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Engine Bearing Temperatures.* 
By C. G. WILLIAMS and J. SPIERS. 
(Continued from page 506.) 

Test RESULTs. 

Fic. 6 illustrates diagrammatically a typical set of 
readings cbtained at an engine speed of 3000 r.p.m. and 
with an oil inlet temperature of 65 deg. Cent. to the 


external oil filter. It will be noted that the oil, in its 
passage to No. 1 main bearing, was heated to 83 deg. Cent. 
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FIG. 6 


through contact with hot walls. The temperature reached 
by the white metal of the main bearing was 95 deg. Cent. 
The portion of the oil supply which entered the oilway in 
the crankshaft continued to pick up heat from the latter, 
the temperature reaching 114 deg. Cent. where the oil 
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FIG. 7 


entered the big-end bearing. The metal of the crank pin 
was not much hotter, viz., 120 deg. Cent. These es 
are of interest as indicating that a large proportion of the 
actual temperature rise of the lubricant may occur, not 
at the actual bearing surfaces, but in passageways through 















































temperature difference between couple 3, which is within 
jin. of the surface, and couple 4, which is fin. from the 
surface, is only 2 deg. Cent., thereby showing that the 
temperature gradient in the metal was sufficiently small 
to justify taking the reading of couple 3 as the surface 
temperature of the crank pin. 

Effect of Oil Inlet Temperature.—In the following experi- 
ments, except where otherwise stated, the rate of oil 
supply was as given in Fig. 7, being equivalent to that 
delivered by the engine pump when driven at half engine 
speed. 

Measurements were made of the temperatures recorded 
by the thermo-couples (see Figs. 3 and 4, ante, for their posi- 
tions) with three lubricants and at various speeds, but with 
variable oil inlet temperature. It is not proposed to 
reproduce here all the experimental data, but the results 
obtained at 3000 r.p.m., being of greater interest than those 
obtained at lower speeds, are given in full in Figs. 8, 9, 
and 10, the three oils used being denoted by the code 
letters B, C, and D, and their viscosity-temperature 
characteristics given in Fig. 11. Oils B, C, and D were 
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supplied by one oil company, and it is understood were 
derived from the same crude oil. It is of interest to note 
that oil D conforms to the S.A.E. “ 10W ” specification 
for very light oils. 

The most striking feature of Figs. 8, 9, and 10 is that 
the graphs are, as a first approximation, a number of 
parallel straight lines. Thus, a decrease (or increase) in 
oil inlet temperature had an approximately equal effect 
on all the other oil and bearing temperatures measured. 
As an example, a 10 deg. Cent. reduction (or increase) in 
oil inlet temperature resulted approximately in a 10 deg. 
Cent. reduction (or increase) in the temperature of the 
big-end bearing. This is clearly a result of considerable 





importance, particularly in connection with the efficacy 



























































dissipation of heat in engine bearings, though it should be 
understood that a more complete treatment and correlation 
with experimental results must be deferred pending 
further experiments. 

The coefficient of friction in a bearing is a function of 
Z N/P (Z=operating viscosity of lubricant, N=r.p.m. of 
journal and P=mean bearing pressure), and it follows that 
the heat generated is a function of (Z N/P)xPXN or 
Z N?, where Z is, of course, a function of temperature. In 
order to calculate the temperature attained it would be 
necessary to equate the heat generated to the heat dissi- 
pated and, in a bearing, the latter can occur through two 
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main channels, viz., by conduction through metal in 
contact with the bearing surfaces, and through the rise 
in temperature of the lubricant. There is probably an 
intermediate stage wherein some heat is abstracted from 
the moving parts by the cooling effect of the crank case 
“atmosphere.” In any case, the final dissipation occurs 
to the external atmosphere from the outside walls of the 
crankcase, unless an external oil cooler is used. 

A satisfactory correlation of experiment with theory, 
assuming that, as suggested above, the bulk of the cooling 
is due to the lubricant, would therefore necessitate a know- 
ledge of the rate of oil flow through the bearing under 
consideration and the corresponding temperature rise. 
In the present tests the total oil supply to the engine was 
measured and, of this total supply, an unknown propor 
tion reached the main bearing whose temperature was 





measured, while further, an unknown proportion of the oil 
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FIG. 8 


which the oil passes on its way to the bearings ; these oil- 
ways are surrounded by metal which is conducting heat 
away from the bearing surfaces where the heat is being 
generated. 

Another feature of interest indicated in Fig. 6 is that the 
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of oil coolers which are used, of course, to control the oil 
inlet temperature. 

The foregoing results, showing the sensitivity of bearing 
temperature to oil inlet temperature, suggest that the 
lubricant is responsible for the dissipation or evacuation of 
a large proportion of the heat generated in engine bearings, 
and it may be opportune, at this stage, to refer briefly to 
some of the main factors influencing the generation and 


Engine Speed, 2940 r.p.m.; Oil Flow, 35-61b. per 
minute; Oil D. 
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supplied to this bearing reached the adjacent big-end. 
It is clear, therefore, that data are required on the oil 
flow and temperature increment for individual bearings, 
and preparation for such experiments is now being made. 

Effect of Rate of Oil Circulation.—Additional evidence 
emphasising the importance of cooling due to the lubricant 
is contained in Figs. 12 and 13, which show the effect of 
rate of oil circulation on the temperature of the crank 
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pin and of the main bearing. It will be noted that the 
effect is considerable, more especially with regard to the 
crank pin temperature and at the higher speeds. For 
example, at 2700 r.p.m. the crank pin temperature was 
reduced from 116 deg. Cent. to 93 deg. Cent. by increasing 
the oil flow to the engine from 34 lb. to 58 lb. per minute. 
In fact, the graphs in Fig. 12 suggest that, as a first approxi- 
mation, the temperature rise was inversely proportional 
to the rate of oil circulation. This is a result of considerable 
interest, and it follows that, at any one speed, the quantity 
of heat acquired by the lubricant was approximately 
constant over a range of oil flow. 

Effect of Engine Speed and Oil Viscosity.—From data 
similar to those recorded in Figs. 8, 9, and 10, and obtained 
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at a number of different speeds, it is possible to plot 
crank pin and main bearing temperatures against engine 
speed for the three different lubricants, and this has been 
done in Figs, 14 and 15. 

It will be noted that both crank pin and bearing tem- 
peratures increase linearly with engine speed, indicating 
the importance of this variable. For example, with oil B 
an increase of speed from 1500 to 3000 r.p.m. resulted in 
an increase of crank pin temperature from 90 deg. Cent. 
to 115 deg. Cent., the corresponding main bearing tempera- 
tures being 78-5 deg. Cent. and 92 deg. Cent. Further 
data at higher speeds will undoubtedly be of interest. 

Perhaps the most interesting feature of Figs. 14 and 15 
is*the important effect of oil viscosity, the lower viscosity 
oils giving considerably less increase of temperature with 
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speed. For example, the crank pin temperatures with oils 
B, C, and D at 3000 r.p.m. were 115 deg, Cent. and 91 deg. 
cent. respectively. Similarly, the graph shows that the 
same crank pin temperature of approximately 90 deg. 
Cent. was reached with the heaviest oil B running at 
1500 r.p.m. as with the lightest oil D running at 2900 r.p.m. 

The lower temperatures obtained with low viscosity oils 
constitutes an important advantage, particularly with 
regard to bearing life as affected by cracking. In other 
words, the use of an oil of lower viscosity may actually 
extend the useful life of a bearing. 

Under certain conditions bearing life may, however, be 
determined more by the operating viscosity of the lubricant 
in the bearing, particularly in so far as ordinary wear is 
concerned, and in Fig. 16 is plotted the actual viscosity 
of the oil in the crank pin for the three oils B, C, and D, 
corresponding to the data given in Fig. 14. 

It is of interest to note that the lighter oils, particularly 
D, showed comparatively little variation in operating 
viscosity over quite a wide speed range. 

The reduced dissipation of energy in frictional heat is 
well illustrated in the torque curves obtained with the 
three oils B, C, and D and plotted in Fig. 17. The 
maximum B.M.E.P. recorded with the three oils B, C, 











and D was 82:5 lb., 88 lb., and 92-5 lb. per square inch, 
respectively. Thus the engine developed 12-2 per cent. 
more torque with the lightest oil D than with the heaviest 
oil B. 

Effect of Engine Load.—It will be recalled that, from 
theoretical considerations already briefly discussed, the 
generation of heat in a bearing is a function of Z N? and 
is independent of the bearing pressure P. Experimental 
results confirming this are given in Fig. 18, in which the 
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crank pin and main bearing temperatures are plotted 
against brake mean effective pressure : (1) for a speed of 
2250 r.p.m. using oil B, (2) for a speed of 1500 r.p.m. using 
oil D. It will be noted that, over a fairly wide range of 
engine load, there was comparatively little change in 
bearing temperature. 

It should be observed, however, that in these experi- 
ments the oil inlet temperature was maintained constant ; 
if this temperature had been allowed to increase with 
load through greater heating of the oil from the underside 
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of pistons, cylinder walls, &c., there would have been a 
corresponding rise in bearing temperature with increase in 
load. 

CONCLUSION. 

It has already been pointed out that, in practice, oil 
cooling takes place through the walls of the crank case. 
In the present tests the cooling effect of a current of air 
on the crank case was largely absent and its place taken 
by external cooling arrangements and, to that extent, the 
conditions were artificial. The results so far obtained are, 
however, of undoubted interest and their theoretical and 
practical value will be extended by further experiments, 
among which it is hoped to include bearing temperature 
measurements under actual road conditions. © 








South African Engineering Notes. 
(By our South African Correspondent.) 
Care Town, April 29th. 


Safety on the South African Railways: Report of 
Investigation Committee. 


Tue report of the Accident Investigation Com- 
mittee appointed in February last year is now available, 
and is the most comprehensive document yet prepared 
on the subject of safety on the South African Railways. 
The Committee was appointed by the Union of South 
Africa Government for the purpose of investigating all 
phases of railway operation which may have a bearing 
on accidents on the South African Railways and the 
causes thereof.” The Committee found that over a 
period of fifteen months ended March 31st, 1937, more 
than 30 per cent. of the train accidents (exclusive of 
shunting mishaps) could be ascribed directly to human 
fallibility. ‘‘ Practically all these accidents,” states the 
report, *‘ could have been avoided by the display of more 
care and discretion, and by the proper observance of the 
regulations. A large number of mechanical safeguards 
have been provided by the Administration, and this policy 
is being extended, but the safe operation of any transport 
undertaking is necessarily dependent on the staff perform- 
ing their duties with intelligent interest and delibera- 
tion, not thoughtlessly, but with a sense of responsi- 
bility.” Allegations that a large number of accidents is 
due to the staff having limited experience in the service 
is not borne out by the facts, but the inexperience of fire- 
men was severely criticised by several witnesses, and the 
Committee found that in a number of cases mishaps for 
which the responsibility rests with the driver might have 
been avoided ‘‘ had the firemen been alert and helpful.” 
The Committee found it difficult to find a reasonable 
explanation of accidents caused by the failure of the 
human element. ‘It would appear,’’ states the report, 
“that fundamentally there is something lacking with 
some men, and when they are employed on routine duties 
they get into a loose way of working and neglect regula- 





tions which have been laid down for the protection of 
themselves and others.” 


Accident Statistics. 


The report summarises statistics of acvidents 
on all systems during the past eleven years, and it is 
shown that the number of accidents to trains, rolling 
stock, &c., during the financial year, 1936-37, was less 
in the aggregate than for any year from 1926 to 1930—a 
comparable traffic period. A significant feature is the 
relation between train and engine mileage, and the number 
of train accidents per 100,000 miles. Concurrently with 
the decline in the train and engine mileage from 1929-30 
onwards, there was a decrease in the number of accidents 
per 100,000 train and engine miles until 1932-33, whereas 
from 1933-34 onwards there has again been a correspond- 
ing rise in these figures. This indicates, comments the 
report, that to some extent the number of accidents per 
100,000 miles tends to increase with more intensive traffic 
conditions. The average number of derailments of 
passenger trains for the past four years reflects a decrease 
of forty-one, or approximately 33 per cent., compared 
with the average for the preceding seven years. The 
Committee dissociate themselves from any feeling that 
the present state of affairs is not capable of improvement. 
It is the Committee’s view that the number of accidents, 
averted accidents, and train working irregularities is too 
high and should be reduced. With regard to the condition 
and maintenance of track, the report states that there has 
been no serious criticism to indicate that the condition of 
the main line track in the Union is such that it is not safe 
for present-day speeds and traffic requirements, and that, 
generally speaking, it can be considered to be in a satis- 
factory condition. 

It is recommended that certain portions of main and 
branch lines detailed in a schedule should be subjected 
to detailed examination, and that necessary steps be taken 
to bring them up to a satisfactory standard. It is noted 
that in the majority of these cases action has already been 
taken. 


Derailment Tests. 


The report records with satisfaction that an order 
had been placed for a track-recording car and that the 
research department was making a careful study of derail- 
ment conditions by means of high-speed photography. It 
was indicated that the staff establishment of the track 
maintenance department had not been increased suffi- 
ciently rapidly to cope satisfactorily with conditions facing 
the Administration to-day, and that the strength of the 
permanent way gangs did not permit of the increased traffic 
demands being met, but it was stated that it was under- 
stood that this position was being rectified. 

With regard to the ‘‘ human element,” in the locomotive 
staff section, the report states: ‘‘ The evidence indicates 
that the quality of the staff drafted into the locomotive 
department during recent years is, on the whole, fairly 
good, but owing to the absence of a proper system of 
training, the men have to a large extent been left to their 
own resources. As a result of this policy, the standard of 
discipline has receded, and among the firemen at many 
depéts a spirit of disinterestedness is prevalent. The 
Committee feels constrained to advise the Administration 
that more can be accomplished in the direction of safe 
working, and in saying this it is realised that the Adminis- 
tration has never been unmindful of the importance of 
safety principles.” 

The accident to the Rhodesian mail train which occurred 
at 3.30 p.m. on Monday, April 4th, at Vakaranga siding, 
9 miles south of Plumtree, Southern Rhodesia, cannot fail 
to emphasise the remarks in the report with regard to the 
“human element.” The Rhodesian mail train was bound 
for Cape Town to connect with the mail steamer leaving 
for England on Friday, April 8th. It had a full com- 
plement of 150 passengers, including many children. 
The two engines of the trains met head-on in a cutting, 
25ft. deep, and twenty-seven persons were killed and 
seventeen injured, many seriously. So complete was the 
wreck that it was found that to construct a deviation line 
at the spot was the quickest method of getting trains 
running again. One of the drivers, who lived a few hours, 
stated that he did not apply his brakes as there was not 
time. It would appear therefore that the deep cutting 
hid the trains from each other until it was too late. 
According to the evidence of a witness, the usual crossing 
for the two trains was at Tsessebe, but on this occasion it 
was altered to Ramaquabane, and orders were given 
accordingly, and there were exchanges with officials in 
writing. Unfortunately, while the telegraphic copy of 
the orders read “‘ Ramaquabane,”’ the copy of the order 
read “‘ Vakaranga,” and so the accident came about. 


An Expert’s Opinion. 


The accident has resulted in a considerable agita- 
tion for the use of steel coaches instead of wood, as being 
safer. With regard to this matter, Sir Nigel Gresley, who 
was in the Union at the time of the accident—he sailed on 
April 8th—said in reply to questions that he did not wish 
to enter the controversy over steel and wooden coaches 
which had arisen since the disaster, but it was his belief 
that more lives would be lost in a collision between trains 
with heavy steel coaches than in a collision between trains 
of more flexible construction. With heavy steel coaches 
the impact would be more sudden and severe. “A solid 
steel coach,” he said, “‘ cannot collapse, and act as a buffer 
for other coaches. In the Rhodesian collision some of the 
passenger coaches_ were badly smashed, but many 
travellers in the remaining coaches escaped uninjured. 
With heavy steel coaches the shock would be transmitted 
throughout the train. All-steel coaches are intensely hot 
in summer and very cold in winter. unless expensive air- 
conditioning plant is installed.” 


Power Station Extensions in South Africa. 


Several large and a number of small munici- 
palities in the Union of South Africa are at present making 
considerable alterations to their plants to meet the extra- 
ordinary demands which the expansion of the gold-mining " 
and other industries, and the growth of the population is 
making upon the capacities of their power stations. The 
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fact that both Cape Town and Johannesburg are erecting 
new power stations, which will cost when fully equipped 
over £3,000,000 and £2,000,000 respectively, has already 
been announced in THE ENGINEER, and now the third 
largest city in the Union—Durban—is to have a large 
augmentation of its electric power capacity. Durban 
receives its electricity supply from the Congella station of 
the Electricity Supply Commission, and the Commission 
has now started upon an extension scheme which will 
provide a new 30,000-kKW turbo-generator and two 
120,000 lb. per hour boilers. When this plant is installed, 
and it is expected to be completed before next July, the 
generating capacity of the Congella power station will be 
98,000 kW. An interesting addition to the equipment of 
the power station is the installation of electro-statice dust- 
precipitation plant on all the boilers. It is claimed that 
this eliminates the grit nuisance which tends to become 
a great problem with the use of pulverised fuel boilers. 

Large power station extensions are being carried out 
by the Pretoria Municipality. They comprise a boiler 
capable of an output of 80,000 lb. of steam per hour at 
normal rating, 100,000 lb. per hour at overload rating, 
and a turbo-alternator of 12,500-kW capacity, together 
with the necessary auxiliaries and switchboard. The 
installation of this turbo-alternator will increase the 
installed capacity of the Pretoria power station to 
54,000 kW, comprising seven sets varying in size from 
3000 kW to 12,500 kW. 

Mr. R. E. Scott, a director of the Victoria Falls and 
Transvaal Power Company, who arrived from England on 
the *‘ Balmoral Castle’ on April llth, stated that the 
company intends to build another big power station at 
Klip to supply the Rand mines. The Victoria Falls 
Company is already working a large station at Klip, and 
this is being increased to a capacity of 424,000 kW. 
ven so, however, the demands of the mines have grown 
to such an extent that it will be necessary to build another 
station there, which will have a capacity of 100,000 kW. 
For a number of years the Victoria Falls Company has 
had an option on water for power from the Falls, but, owing 
to the losses which it was estimated would result, on 
account of the great distance the power would have to be 
transmitted to the mines on the Rand, no use has so far 
heen made of the water. On March 16th last, however, 
the company opened up a hydro-electric power station 
near the Falls, and is now supplying the town of Living- 
stone, Northern Rhodesia. 


Union Railways Large Programme. 


It is learned on high authority that the Railway 
Administration has drawn up a comprehensive programme 
to provide further rolling stock to meet immediate and 
future needs. Expenditure on steam engines will amount 
to £3,500,000, on electric engines £1,000,000, on coaches 
£3,626,000, and on trucks £4,712,000. Altogether, 340 
engines are due to arrive in South Africa this year and 
next. There are 42 electric units for Natal and 14 for the 
Western Transvaal. Natal is also to receive ten shunt- 
ing locomotives and two oil-electrie engines. Forty- 
four electric coaches are on order, ten for the Hill- 
erest electric service, twelve for the Cape, and twenty- 
two for the Rand. South African railway workshops are 
building 852 coaches of all types on a three-year plan. 
They include main line saloons and many are expected 
to be in service to assist in the July passenger rush to 
Natal. From overseas twelve air-conditioned coaches and 
two air-conditioned lounge cars with roller bearings are 
due to arrive this year. They will be first-class de luxe 
carriages and will probably be used on the Union Limited. 
Union workshops are building 5879 trucks and 2934 of all 
types are being imported. Those built by the Union 
include large steel bogie trucks, short trucks, trucks for 
fruit and cattle, tank cars, and refrigerator trucks. 
Imported trucks include 500 of the 50-ton coal wagons, 
250 hopper wagons, 1300 cattle trucks, 500 drop-sided 
bogie wagons, and 250 fruit trucks. 


Railway Workshop Extensions. 


Extensions and additions to the Maritzburg 
railway workshops, costing many thousands of pounds 
and involving the employment of many more men, have 
just been announced. All petrol tank wagons for the 
railways are now to be made exclusively at Maritzburg. 
A special shop is also to be erected there for the construc- 
tion of steam boilers. Another development is the pro- 
posal to erect an ironfoundry in Maritzburg. Originally 
the amount put forward as required for this purpose was 
£90,000 for a foundry for cast iron, but now that New- 
castle is to handle manganese it has been decided to 
increase the amount to £120,000 for a foundry that will 
handle steel as well. All these developments will largely 
increase the number of railwaymen employed, and enlarge 
the spending power of the city. 


Aid for Torbanite Industry. 


The torbanite works for the extraction of oils 
from the torbanite deposits in the Union, has been hard 
hit by reductions in the price of petrol and so, as the 
result of representations, the Government has agreed 
to assist the industry by granting a rebate of duties on 
imported crude oil to be refined in conjunction with 
indigenous torbanite. The industry on its side has agreed 
to use the following maximum quantities of imported oil 
and indigenous torbanite crude oil :—1938: 1,000,000 
gallons of local oil and 5,000,000 gallons of imported. 
1939: 1,400,000 gallons of loca: and 4,600,000 gallons of 
imported oil. 1940: 2,000,000 gallons of local and 
4,000,000 gallons of imported oi]. 1941: Production on 
a basis of 50 per cent. imported and 50 per cent. local oils, 
with a minimum of 3,000,000 gallons. Should the industry 
require more imported oil than the quantities specified, 
the duty will have to be paid in the usual way. The 
industry is not bound to produce the maximum quantities 
mentioned. 


Durban’s New Floating Dock. 


It is now understood that the new floating dock 
for Durban is likely to be delivered there about November 
of this year, and authority has been given to commence 
work on the preparation of a site next to the graving 
Improvement works to cost about £120,000 in all 


dock. 





are contemplated in this vicinity, including a seaplane 
base and hangar, which will account for half of this sum. 
A repair quay is also planned to be formed by an exten- 
sion of the present wall to the west of the graving dock for 
about 460ft., and the construction of a sheet steel pile 
wharf, capable of accommodating vessels up to 20ft. 
draught of water. The floating dock site will be to the 
east of this wharf, will face in a south-westerly direction, 
and will entail dredging an area 500ft. by 200ft. to a depth 
of 35ft. at low water. The flying boat base will comprise 
a 50ft. wide slipway south-east of the floating dock 
position, leading to an apron 277ft. by 100ft., which 
will face the hangars and workshops, to be built on 
reclaimed ground about 350ft. long and 100ft. wide. 
More than half a million cubic yards of sandy clay will 
have to be removed, and will be used for the reclamation 
work. Flying boat passengers will land at a jetty which 
will connect with a new mole about 650ft. long, which 
will, in turn, connect with the inner area by means of a 
30ft. road. 


New Industry for the Union. 


A new industry in South Africa—a beef-canning 
factory—is to be established at Klerksdorp. It will 
handle between 1000 and 2000 head of cattle a month, and 
will produce in addition to tinned beef and potted meats, 
considerable quantities of leather, fertilisers, extracts and 
chemical products. The plant will be operated by the 
Union Meat Packing Corporation, which has been formed 
with a capital of £100,000, and, it is understood, fully 
half this amount has been privately subscribed. The 
new industry, it is expected, will do much to assist in 
solving the serub cattle problem, and improve conditions 
in the distressed areas. A meat research bureau will be 
established, which will work in close co-operation with the 
Government laboratories at Onderstepoort. 














Driving Reinforced Concrete Piles. 


Tue Department of Scientific and Industrial Research 
has recently issued a report— published by H.M. Stationery 
Office, price 3s. net—on an investigation into the causes of 
failure, and methods for preventing damage, in reinforced 
concrete piles during driving. The work was carried out 
at the Building Research Station with the collaboration 
of the Federation of Civil Engineering Contractors, and 
was initiated as a direct result of difficulties experienced 
while driving piles through hard strata; it is being con- 
tinued in co-operation with the Institution of Civil 
Engineers. 

In and around London there are many building sites 
where the ground consists of alluvial or made-up soil of 
very low bearing power for perhaps 10ft. to 30ft. from the 
surface. Below this a stratum of hard, compact gravel is 
to be found varying in thickness from perhaps a foot or 
two to 20ft., a variation of this order occurring over any 
one site. Below the gravel a stratum of comparatively 
soft earth of low bearing power is again found and at a 
greater depth still a hard compact clay is reached. In 
designing structures for such sites the engineers, owing to 
the uncertain thickness of the gravel belt, have, in many 
cases, thought it advisable to found below the gravel on 
hard clay. In penetrating the gravel very hard driving 
conditions are experienced, and it had been found difficult 
to construct pre-cast piles of sufficient strength to with- 
stand the very severe conditions. Information as to the 
effect of driving conditions on the behaviour of a pile was 
scanty, and what was available was not correlated on 
the basis of a rational thedry. For instance, no recognised 
standards existed for determining the correct weight of 
hammer, height of drop, or amount of head packing for a 
given pile, and there was no method of estimating the 
effect of the conditions at the foot on the stresses in the 
pile. 

Empirical rules based upon experience provided a 
rough guide for practical use, but could not be relied upon 
to indicate, for any known set of conditions, whether 
troubles would occur or not, and the only method of 
deciding whether piles would stand up to specified con- 
ditions was by actual driving. The experiences of con- 
tractors were interpreted in terms of a static theory, 
assuming instantaneous propagation of stress throughout 
the pile. The velocity of stress propagation in a reinforced 
concrete pile is approximately 12,000ft. per second, and 
any theory neglecting this fact was bound to lead to 
erroneous conclusions. 

The research involved (1) an examination, both 
analytical and experimental, of the nature and magnitude 
of the stresses induced in piles by impact, (2) a study of the 
effect upon impact resistance of the methods employed in 
the design and manufacture of the pile, (3) the develop- 
ment of methods of indicating dangerous conditions during 
driving. 

A piezo-electric method of recording the dynamic 
strains at selected positions in the test pile was developed. 
Piezo-electric quartz gauges were embedded in the pile 
during the casting operation, and during the test were con- 
nected by suitable amplifying equipment to a cathode-ray 
oscillograph, with which photographic records were 
obtained. Numerous tests were carried out on model 
piles, and the applicability of the results to the full scale 
was confirmed by similar strain measurements on large 
piles driven under contract conditions. The impact 
resistance of piles was studied by destruction tests on 15ft. 
piles driven under controlled conditions. 

The experimental investigation confirmed the mathe- 
matical analysis in all its main conclusions, and showed 
that it could be applied to estimate the stress at any point 
under known conditions. Important facts emerging from 
the research are :— 

(1) Driving failures are due in the majority of cases 
to excessive compressive stress, and the probability of 
failure is largely determined by the value of the maximum 
compressive stress. 

(2) For most driving conditions the stresses at the head 
are higher than those elsewhere in the pile, and for piles 
more than 30ft. long are practically independent of the 
set of the pile and the conditions at the foot. 





(3) Under hard conditions of driving a wave of com- 
pression is reflected from the foot of the pile, and the 
stresses at this point have a theoretical maximum, assum- 
ing no friction or propagation loss, equal to twice the 
stresses at the head. The greatest value recorded was 
50 per cent. greater than the head stress. 

(4) The foot stresses were shown to depend on the total 
movement at the foot, not on the set as ordinarily 
measured, but on both the permanent set and the tempo- 
rary elastic earth movement at the foot ; an “‘ equivalent 
elastic set ’? taking both into account is defined and used 
in calculations for determining the foot stresses. 

(5) A small set per blow is, in itself, no certain indication 
of high foot stresses ; the small set must be accompanied 


by the concentration of driving resistance at the foot of 


the pile, as when the pile penetrates a stratum of gravel. 

(6) Under certain conditions of easy driving, high 
tensile stresses may be set up at the middle of the pile, 
but as a cause of failure they have been shown to be of 
little importance. 

(7) The tensile stresses due to flexural vibration caused 
by a single impact delivered excentrically have been 
shown to be small. There is a possibility of increased 
stresses, however, where the number of hammer blows per 
minute is large; resonance may then occur, and the 
flexural vibrations may build up to a dangerous extent. 

(8) The conditions at the head of the pile, namely, the 
dolly and the packing in the helmet, play a fundamentally 
important part in determining the stresses, particularly 
at the head ; the lower the stiffness of the head cushion, 
the lower are the stresses in the pile. For piles over 30ft 
long the head stress is almost completely dependent on 
the packing stiffness and the weight and height of fall ot 
the hammer. 

(9) The cushioning effect of the head covering is chiefly 
due to the packing in the helmet, and the materials used 
as packing in practice show a continuous increase of stiff 
ness under repeated impact, resulting in a corresponding 
increase of stress in the pile. At the head the stress at 
the end of driving may be double that at the beginning, 
when the packing was new. Many cases of head failure 
may be attributed to this effect. 

(10) Dangerous local concentrations of 
result from unevenness in placing the packing matérial 
on the pile head. 

(11) The impact strength of concrete may be only 
50 per cent. of the cube compressive strength. In hard 
driving the maximum compressive stresses may exceed 
3000 Ib. per square inch; it is therefore clear that only 
high-strength concrete can be expected to stand up to 
hard driving conditions, and that with existing driving 
methods it is necessary to work to low factors of safety. 


atress may 








BRICK PAVING DEVELOPMENTS. 


EXPERIMENTAL paving, with vitrified brick blocks, 
8in. square and 34in. thick, laid with square joints and 
reinforced with steel rods in the mortar joints, has been 
laid at Springfield, as an outcome of experience with an 
earlier paving of ordinary vitrified paving brick, similarly 
reinforced. Brick paving of normal construction has 
been adopted for the Lincoln Tunnel under the Hudson 
River at New York, which has a two-lane roadway, nearly 
2 miles long. With the second parallel tunnel, now under 
construction, there will be a two-lane roadway for each 
direction of traffic. Brick was adopted after studies of 
various types of concrete, granite block, rubber, cast iron 
block, steel plates, and other forms of pavement. In its 
favour also was the experience with brick paving laid two 
years ago in the approach to the Holland Tunnel under 
the same river, which has carried some seven million 
vehicles. Brick paving also has high wearing properties 
and resistance to skidding, even in wet weather. The 
specfication adopted after extended study called for 
de-aired, vertical-fibre brick, 3in. thick, laid on a bitu 
minous mastic cushion course on a concrete base, and 
having the joints filled with asphalt of such composition 
as to prevent any bleeding or spreading on the surface of 
the brick. The bricks have lugs on one side and both ends 
to give uniform width of joints, and were required to show 
a transverse strength of at least 2000 Ib. per square inch. 
and to satisfy both drop and rattler tests. The concrete 
base was first sprayed with asphalt to ensure good adhe- 
sion of the mastic cushion course, fin. thick, which was 
levelled with a travelling screed or templet. To provide 
passage for other contractors, the brick laying was 
started at the middle and worked to one curb, white-faced 
blocks being placed to mark the centre line. 
nine men laid about 25,000 bricks per day. Planks, lin. 
thick, were placed and on these the tandem roller was 
operated. The surface was then coated with whitewash 
to prevent adhesion of any asphalt spilled while pouring 
it into the joints. 








THe Late Mr. Evaen Retxeckre.—We learn with 
great regret from Henry Pels and Co., Ltd., of the death 
of their late managing director, Mr. Eugen Reinecke, 
which occurred on Tuesday, May 3rd, 1938. 


A New PLywoop.—We recently inspected some samples 
of a new form of plywood, known as ** Durisol,”’ which is 
being manufactured by Soc. des Etablissements Cadoux, 
Beauchamp, Seine et Oise, France. It is built up from 
sheets of beech, which are impregnated with a synthetic 
preparation before being glued together under a very high 
pressure. At present it is being made in sheets up to 50in. 
long and thicknesses up to 8in. With a specific gravity of 
1-4 it has a breaking strength of 25 kilos. per square milli- 
metre. We are informed that, in addition to being non- 
inflammable, it has excellent electrical insulating pro- 
perties and can be easily machined. Although ‘ Durisol ”’ 
has not been on the market for long, it has already been 
used for a wide variety of purposes in France, including 
aeroplane propellers, fish-plates for railways, gears, elec- 
trical work, &c. An interesting application is its use for 
brake blocks, where the layers of wood are interleaved with 
brass gauze and cut across at an angle. 
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Markets, 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 
The Steel Trade in Hungary. 


The Report on Economic and Commercial Con- 
ditions in Hungary in 1935-1937, published by the 
Department of Overseas Trade (price I1s.), gives a 
favourable impression of the industrial progress made by 
that country. The year 1936, it is stated, was the fourth 
in succession in which an increase in industrial production 
occurred, and the improvement was in excess of that 
recorded in any year since the economic crisis of 1931. It 
was a particularly satisfactory period for the Hungarian 
iron and steel industry. The production of iron ore 
increased from 192,396 tons (metric) in 1935 to 279,550 
tons in 1936. The output of manganese ore also increased 
to 27,228 tons in 1936, against 6291 tons in the previous 
year. “* Owing to the plentiful supplies of bauxite avail- 
able in Hungary,” states the Report, “attempts were 
made to utilise it in the production of iron. These efforts, 
however, met with little success owing to the fact that at 
present no possibilities exist for the disposal of the cement 
by-product.” There was a considerable expansion in the 
production of pig iron, from 185,890 tons in 1935 to 
316,630 tons in 1936, a rise of 70 per cent. The output of 
steel also increased by 24 per cent. compared with the 
previous year, the figure for 1935 being 446,110 tons and 
for 1936, 552,470 tons. In the first half of 1937 the output 
of iron ore reached 130,000 tons, a decline from 150,000 
tons in the corresponding period of 1936, whilst imports 
amounted to 230,000 tons, against 200,000 tons in the 
previous year. The Report points out that the production 
of internal combustion engines, particularly of the Ganz- 
Jendrass.k system, continues to increase on account of 
the favourable home and export demand, and a larger 
number of factories was engaged in the manufacture of 
crude oil motors. A branch of the industry which suffered 
severely in recent years is agricultural machinery, but as 
a result of the improvement in the material circumstances 
of the agricultural classes there has been a revival in 
demand. The turnover in agricultural machinery increased 
between 20 per cent, and 25 per cent. in 1936 compared 
with the previous year, as the better harvest and prices 
enabled the farmers to replace damaged and worn-out 
machinery. The Hungarian manufacturers, in the face 
of German competition and resulting small profits, have 
not forced their export trade, but have endeavoured to 
retain for themselves the home market. 





British Iron and Steel Production. 


The report of the British Lron and Stee! Federa- 
tion on production during April reflects the qu eter con- 
ditions which have developed in the industry. Compared 
with April, 1937, there is a noticeable difference in output, 
but this is partly explained by the fact that last year prac- 
tically every producer operated throughout Easter. Last 
month the holiday was generally observed, and in the case 
of a number of plants extended over a full week. Allowing 
for such stoppages, the average effective daily rate of steel 
production, taking the industry as a whole, amounted to 
approximately 39,000 tons, against 41,500 tons in April, 
1937. The output of pig iron also shows the result of 
curtailed operations, and the process of stocking has been 
continued. It must be remembered, however, that owing 
to the economies which have been effected by the integrated 
companies, greater efficiency is maintained up to a point 
by stocking than by closing down furnaces. At the end 
of the month there were 111 furnaces in operation, com- 
pared with 118 at the end of March. The report does not 
give details of the furnaces which went out of commission. 
They were at the following works :—Shotts Iron Company, 
Ltd., Edinburgh; Brymbo Steel (Successors) Company, 
Ltd., near Wrexham ; the Sheepbridge-Coal and Lron Com- 
pany, Ltd., Sheepbridge ; Richard Thomas and Co., Ltd., 
Redbourne, Lines ; William Baird and Co., Ltd., Gart- 
sherrie; Pease and Partners, Ltd., Middlesbrough ; 
Guest, Keen, Baldwins, Ltd., one at Briton Ferry and one 
at Cardiff. A furnace was blown in by William Baird 
and Co., Ltd. The following table shows the monthly 
average output over a period of years and the production 
for the past six months :— 


Pig iron, tons. Steel, tons. 

1913—Monthly average 855,000. 638,600 
1920 i a 669,500 755,600 
1929 632,400 803,000 
1934 497,400 737,500 
1935 535,300 821,600 
1936 643,500 982,100 
1937 da 708,000 1,080,300 
November 62,300 1,178,300 
December 783,800 1,103,800 
1438-—January 761,100 1,081,400 
February 693,300 1,057,600 

March 714,600 1,115,800 

April 661,000 938,600 


The Pig Iron Market. 


The market for all kinds of pig iron shows no 
signs of reviving, and even the slightly more active inquiry 
which was noticeable recently seems to have died down 
The prices of basic and hematite iron are fixed until the 
end of the year, whilst the quotation for foundry is 
stabilised until June 30th. It might have been expected 
that consumers would have shown some interest in 
deliveries beyond that date. but most of them are content 
to buy iron as it is required. It is argued that the quota- 
tion for the second half of the year should be reduced, as 
there has been a decline in costs, but there is no certainty 
that this move would improve the demand. The makers 
have made no announcement regarding prices, nor has 
the expected official increase in the import duty upon 
foundry iron been notified. For the time being consumers 
of all classes of iron seem content to work upon their 
stocks or to supplement them by the purchase of small 
parcels. As a consequence stocks at the furnaces are 
growing and in some instances are causing concern to the 





makers. The closing down of three furnaces by Gjers, 
Mills and Co., Ltd., at their Ayresome Works is a case in 
point, and it is stated that this firm has 27,000 tons of 
hematite iron in stock. The position has given rise to the 
suggestion that the old pig iron warrant market, which 
ceased to exist upon the outbreak of the war, should be 
revived ; but it has not met with a favourable reception 
from the majority of the makers. The position in the 
foundry iron department is dependent to a great extent 
upon the prosperity of the light castings industry, and 
although normally at this season an expansion in the 
demand for these products makes itself felt, this year seems 
to be an exception to the rule. The view appears to be 
gaining ground that little improvement is to be expected 
in the pig iron market until the third quarter of the year, 
by which time a considerable proportion of the stocks of 
foreign material should be absorbed. The heavy engi- 
neering industry seems to be well employed, and as a con- 
sequence is taking a fair amount of hematite and low- 
phosphoric iron, but this is the only department of the 
market in which activity is displayed. Some foundry 
iron from the North-East Coast is being shipped to Scot- 
land, but the quantities are not large and the trade is 
spasmodic in character. Export business in any descrip- 
tion of British iron appears almost impossible to arrange, 
since, apart from exceptional circumstances, foreign buyers 
will not pay the prices asked. They are, for Cleveland 
No. 3, £5 10s. f.o.b.; and for No. 1 quality hematite iron, 
£6 10s. f.o.b. 


Scotland and the North. 


Disappointment is felt at the continued lu!l in 
the placing of new orders for ships with Clyde builders. 
The Canadian and Australian Line has given out con- 
tracts for two liners, which will require considerable 
quantities of steel, but a large proportion of the business 
placed for shipbuilding sections recently received by the 
Scottish yards has been in connection with Admiralty 
work. New business of a commercial character is scarce, 
and although the steel works have orders in hand for 
joists, plates, and sections sufficient to keep them busy 
until the end of the second quarter, the position is causing 
some concern. Now and again the export demand has 
shown signs of reviving, but so far they have proved to be 
spasmodic movements, and overseas buyers are following 
a very cautious policy in the placing of new orders. 
Expectations that the acceleration in the rearmament 
programme will require large tonnages of steel appear to 
have been modified, and it is now realised that this work 
alone will not be enough to maintain busy conditions in 
the industry unless it is backed by a considerable expan- 
sion in commercial activity. The Scottish re-rollers are 
experiencing a poor demand for the sizes of bars and 
sections they produce, and there is comparatively little 
business passing in hoops. At many of these works short- 
time operations are in force and there seems no likelihood 
of a revival in the demand for these products until the 
existing stocks of material are greatly reduced. The 
Scottish bar iron makers are also working on short time. 
The period has passed when this branch of the industry 
was fed by an overflow of orders which would have gone 
to the steel works had reasonable delivery been obtainable. 
The demand for the time being, both on home and export 
account, is distinctly unsatisfactory. In the Lancashire 
market the signs of great activity in the steel trade which 
were visible until the end of last year have completely 
vanished, and some concern is felt at the immediate out- 
look. The heavy steel works still have a considerable 
amount of orders on their books, but most of the re-rolling 
mills could do with more work. Many constructional 
engineers have important jobs in hand, but in this depart- 
ment also a revival in new business would be welcomed. 
There is a moderate demand for bright steel bars and for 
special steels from the engineering industry. Business in 
sheets, however, continues on a restricted scale and most 
of the works have large stocks of sheet bars, which are 
being but slowly absorbed. 


Current Business. 


Edgar Allen and Co., Ltd., Shetfield, have 
received an order for a large cement kiln for Australia. 
The same firm has also secured a contract for a copper 
refining furnace to be established in the Midlands. A 
works has been opened by A. C. Wickman, Ltd., machine 
toolmakers, of Coventry, on the Scottish Industrial Estate 
at Hillington, near Glasgow. The Barrow Hematite 
Steel Company, Ltd., Barrow-in- Furness, announce 
that they have appointed British Pigirons, Ltd., of 
Abbey House. Victoria-street, London. S.W.1, as Con- 
tinental sales agents for their ‘‘ Barrow-BHS—BX— 
BHR” brands of West Coast hematite pig iron. The 
melting department of the South Wales Steelworks, 
Llanelly, one of the works of Richard Thomas and Co., 
Ltd., has been closed and four furnaces have been put out 
of commission. A bar mill will be kept in operation to 
roll the stocks of ingots in hand. The North-Eastern 
Marine Engineering Company (1938), Ltd., Sunderland, 
is to supply the propelling machinery for a colliery steamer 
of 4300 tons deadweight, which has just been completed 
by the Burntisland Shipbuilding Company, Ltd., for 
Polish owners. The Central Electricity Board has built 
a transmission line, 18} miles long, at a cost of over 
£250,000, from the Upper Boat Power Station of the South 
Wales Power Company for the supply of electricity to the 
new Ebbw Vale works of Richard Thomas and Co., Ltd. 
One hundred and thirty-two towers have been erected and 
it is estimated that the works will consume 250 million 
units per annum. The Department of Overseas Trade 
announces that the following contracts are open for 
tender :—South African Railways and Harbours Adminis- 
tration: supply and delivery of a 2000-ton coal bunker 
at Hermiston of approximately 490 tons of steel work, 
including bunker columns, joists, framing, plates and butt 





Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are 
be found on the next page. 


straps, chutes, trestling legs, and bolt and rivet heads, &c., 
together with quantities of chute fittings, &c. (Johannes- 
burg, June 6th); Eastern Bengal Railway, Calcutta : 
supply and delivery of a number of superheated loco- 
motive boilers, complete with fire-boxes for broad and 
metre-gauge engines (Caleutta, June 8th); Johannesburg 
City Council: Contract No. 884, eighty-eight No. 2 
medium tubular traction poles, 31ft. long, 900 lb. approxi- 
mately ; Contract No. 885, 200 35ft. steel lighting poles 
and finials (Johannesburg, May 18th); Ministry of Public 
Health, Cairo: electrically driven centrifugal pumping 
set, complete with all accessories and spares (Cairo, May 
26th). 


Lead and Spelter. 


The easier tone which has been noticeable in the 
lead market of late has persisted and prices have appre- 
ciably contracted. This, however, is hardly surprising, 
since surrounding influences in the metal markets have 
not been favourable. The volume of new business has 
been shrinking for some little time, and this, in the face 
of rather free selling by producing interests, has been 
sufficient to account for the weakness in the market. 
Consumption continues on a satisfactory scale, but most of 
the important users have covered their requirements for 
some time ahead and are taking metal as it arrives. The 
production of lead pipes and sheets is maintained at a good 
rate and considerable quantities of lead are passing to 
the cable makers. There is a tendency, however, to con- 
sider that the peak of the demand has passed and the 
lessened outlet for lead articles in the building trades is 
quoted in support of the statement. On the other hand, 
the production of lead is being affected by the closing down 
of mines which find the present prices unprofitable. The 
dull appearance of the market, however, has discouraged 
speculative interest and this probably contributes to the 
weakness in values. On the Continent the demand con- 
tinues fairly good and recently there have been signs that 
more lead would have been bought if the necessary foreign 
exchange were available.... A slightly better tone has 
been in evidence in the spelter market, although it has 
not been strong enough to exercise much influence upon 
prices. For the time being neither consumers nor specu- 
lators are showing interest in this metal. The demand for 
ordinary brands is restricted by the poor conditions ruling 
in the galvanised trade and the available supplies of this 
description are more than the market requires. There is 
still some scarcity of high-grade zine for near delivery, 
but the position in this respect has improved. Although 
the price is lower than at any time during the past year or 
two, neither consumers nor speculators appear to regard 
the market as a favourable field for operations. Consumers 
probably believe there is little danger of the price advance- 
ing; but it might have been thought that the low quota- 
tions which rule would have attracted a certain amount of 
speculation. 


Copper and Tin. 


Conditions in the electrolytic copper market have 
not materially altered for some time, and so far as can be 
judged no important change is likely to occur until the 
business situation in the United States improves. Last 
week the European and American copper producers met 
in London to discuss the situation, but the only announce- 
ment which was made after the meeting was that the 
output control scheme would be continued after July Ist. 
when it would have been due automatically to expire. 
This decision had no influence whatever upon the market 
and, if anything, prices have since receded. The demand 
in America has been much upon the lines of the past few 
weeks, and how poor this is may be gauged by the fact 
that the sales to domestic consumers during April amounted 
to about 23,000 short tons. It is argued that this was well 
below the consumption of the metal and that consumers 
are using up their stocks ; but this has been said frequently 
for the past month or two and yet the process appears to 
goon. Reports are again current that the producers will 
shortly be obliged to reduce their domestic price from the 
10c. level at which they have held it for a long period, and 
some colour is lent to this view by the fact that lately small 
parcels have changed hands at below the official figure. 
In the London standard market rather cheerless conditions 
have ruled and there has been a fair amount of liquidation 
of old bull accounts. Surprise is expressed that copper 
should be so weak in Europe in view of the favourable 
statistics of consumption outside America: but the 
deadening effect of the American depression appears to 
be the strongest influence in this department.... The 
tin market developed fresh activity following an announce- 


ment regarding the Buffer Pool made on May 4th. It was 
then stated that a draft scheme was under consideration 


by the Governments which were signatory to the Inter- 
national Tin Control scheme. The proposals provided for 
(a) the ordinary international export quota, which the 
International Tin Committee can vary from time to time ; 
and (6) a buffer stock quota, which, it is contemplated, 
should continue in operation until the buffer stock which 
may be agreed upon has been accumulated. The intention 
is to accumulate this stock in six months, so that the buffer 
stock quota would normally be 15 per cent. of the standard 
tonnage. If this scheme is accepted the International Tin 
Committee intends to fix the quotas so that the combined 
buffer stock and international quotas will amount to the 
present international quota of 55 per cent. The effect of 
this will be to reduce the current export quota to 40 pe? 
cent. or to a figure near it and to allocate a 15 per cent. 
quota for the buffer stock. Following the announcement 
prices advanced sharply and although later in the week 
there was a reaction, rather firmer conditions have since 
prevailed. Opinions upon the scheme vary, but it seems 
to be generally thought that if the position in the United 
States does not improve the Buffer Pool scheme may fail 
in its object. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. 


from associated British Steelmakers. 





PIG IRON. 
Home. Export. 
Foundry home prices, except for Scotland, less rebate of 5/-. 
(D/d Teesside Area.) 
N.E. Coast— £-@ 4. fe 
Hematite Mixed Nos. ... 612 6.. _ 
- we 8 sic) ROR 7 Tt '6 
Cleveland— 
SS ieee “a $20.18 6 2 6 
No. 3 G.M.B. Keo, ie ae 6 00 
No. 4 Foundry on eee 519 0 
Basic eat i . 60 0 — 
UrpLanps— 
Staffs— (Delivered to Black Country Station.) 
North Staffs. Foundry... 511 0... ... — 
a = ee ss ae ee, _ 
Basic pee ee ath . 5 0 Oto£5 5 0 — 
Northampton— 
Foundry No. 3 cope es - 
Forge ... . i 6 — 
Derbyshire— 
No. 3 Foundry 611 0. — 
Forge = es —_ 
ScorLanp— 
Hematite, f.o.t. furnaces 613 0. — 
No. 1 Foundry, ditto ... 6 0 6. — 
No. 3 Foundry, ditto ... 518 0. — 
POE oc a , & ON Ss . 2 
N.W. Coast— { 613 0 aid ihinmtiin 
Hematite Mixed Nos. ...; 6 18 6 ,, Sheffield 
‘| 7 4 6 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
Lancs anpD YorKs— £ sa. d. £ s. d. 
Crown Bars in = @ ... — 
Best Bars 1315 0.. — 
Mrvtanps— 
Crown Bars ... 13 5 0. _ 
Marked Bars (Staffs) 15 15 0 a 
No. 3 Quality... i as ss . — 
No. 4 Quality.. 12 6. — 
ScorLanp— 
Crown Bars s&s 68 13 5 0 
ee . 1315 0 13 15 0 
N.E. Coast— 
Crown Bars ee CD 13 5 0 
Best Bars - 1315 0. 13 15 0 
Double Best Bars cme £3. 14 5 0 
NORTHERN IRELAND AND FREE STATE— 
Crown Bars, f.o.q. - Ob BF 6... 
STEEL. 
*Home. tExport 
LONDON AND THE SourH—  €£ s. d. £ s. d. 
Angles ll 3 0 10 12 6 
Tees... a. SB .: 1112 6 
Joists ll 3 0 10 12 6 
Channels... ‘ cae &. @ 10 17 6 
Rounds, 3in. and up = 2 0... 1112 6 
; under 3in. 1215 6f 1d - 0. 0 
Flats, under 5in. ... 1215 6f 11 0 0 
Plates, jin. (basis) 1113 0 i 2 © 
ey: eae 1118 0 11 5 0 
* fin. . 12 3 0 1110 0 
os Bethe occ css cae Oe Ow 1115 0 
Un. xin. to and: incl. 
6 Ib. per aq. ft. (8-G.)... 12 10 12 10 0 
Boiler Plates, jin. i #9 is 33 
Norts-East Coast— £ «e. d. £ «a. d, 
Angles .- 11 0 6 10 12 6 
Tees... ~~ oe ® @... 1110 0 
Joists ee Oe AB at 10 12 6 
Channels... io Te, Boe S. 10 17 6 
Rounds, 3in. and up RR Bucks 11 12 6 
under 3in. . 1213 Of 11 0 0 
Plates, jin. (basis) 11 8 0.. iM 0°-*® 
” fein. ... 2 3 66... 1l 5 0 
tin. SP a 11 10 0 
* frin. % FB @.. 11 15 0 
Un. in. to and fol 
6 Ib. per sq. ft. (8-G.)... 12 10 0... 1210 0 
Boiler Plates, jin. 8s -@: iz 2 8 
MIDLANDS, AND LEEDS AND DistRIcT— 
2 B,.-2. £ 6. d. 
Angles i © 8. 10 12 6 
Tees... Ss 2.6.4 11 12 6 
Joists RE. @; Bs: 10 12 6 
Channels... a 2 B... 10 17 6 
Rounds, 3in. and up 22, 0 6 xx. 1112 6 
v» undez 3in. 1213 Of 11 0 0 
Flats, 5in. and under 1213 Of 11 0 0 
Plates, jin. (basis) a9: -6..... 11 0 0 
” "ee 2-36: 6 «5: 1-8 © 
-» fin. ma: O46... 1110 0 
” fein. - 3 Bs 1115 0 
Un. fin. to and ied. 
6 Ib. persq. ft. (8-G.)... 12 10 0 12 10 0 
Boiler Plates, jin.... 12 0 6 12:36 


STEEL (continued). 


*Home. tExport. 
Sa. 4. & sd, 
GLascow anp Districtr— 

Angles jie seg nes Be 10 12 6 
Ws) 3... 3eb Ak.) aoe One 1112 6 
Joists 0 6 10 12 6 
Channels. . ll 5 6 10 17 6 
Rounds, Sin. and up 1l 0 6 1112 6 
‘i under 8in. --- 1213 Of 11 0 0 
Flats, 5in. and under 12 13 of 11 0 0 
Plates, jin. (basis) 0. M, Gisn 11 0 0 
» fin. .. 1113 0.. ll 56 0 
Pa tin. 1118 0. 1110 0 
* fein. .. > ae a 1115 O 

Un. in. to ona ‘tna 
6 Ib. persq. ft. (8-G.)... 12 10 0 1210 0 
Boiler Plates, jin. 11 18 0 132 2 6 
South Wates AREa- $0 a £ s. d. 
Angles £8 Os. 10 12 6 
Tees... 12 0 6 1112 6 
Joists a 6.8 10 12 6 
Channels... ; oh ee 10 17 6 
Rounds, 3in. and up 2: @. 6... 11 12 6 
ws under 3in. 12 13 Of 1 1¢.8 
Flats, 5in.and under ... 12 13 Of 1-9 
Plates, jin. (basis) 12 30.3. nN 8 & 
‘ xin. SE 268 1] 5 6 
- fin. . . 12 0 6 1110 0 
® yyin. ) ceythe <8) § 11 15 0 

Un. in. to and incl. 
6 Ib. persgq. ft. (8-G) ... 12 10 0 £2::-4@ =6 
IRELAND—F.0.Q.— BELFAST. Rest or IRELAND. 
Ss... a. Zz «ad, 
Angles ll 5 6. ee ee 
Tees... .- 13 & 6 12 8 0 
Joists 3S --@'. 11 15 6 
Channels... 1110 6 1113 0 
Rounds, 3in. and up 12 5 6 12 8 0 
‘“ under 3in. 12 18 Of 130 6 
Plates, jin. (basis) 1113 0.. 1115 6 
fin. . 11 18 0 12 0 6 
Sri. 55 12 3 0 12 5 6 
- @im. ... «» &8:30 © 1210 0 
ae fein. to fin. incl. .12 3 0 12 5& 6 


t Rounds and Flats tested quality ; untested 9/- less. 


OTHER STEEL MATERIALS. 


Home. Export. 

: Sheets. £ s. d. £ s. d. 
11-G, to 12-G., d/d 1415 0... ...f.o.b. 1310 0 

13-G., d/d a we SO 2°64 ee eee ee 

14-G. to 20-G., d/d hea Ce. ..f.o.b. 13 15 0 

21-G. to 24-G., d/d , $B6..%... ft 44 6 

25-G. and 26-G., d/d - 1610 0. ..f.o.b. 14 15 0 


Irish Free State, £15 15s., f.0.q., four. ton lots. 
The above home trade sheet prices are for 4-ton lots and over ; 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots to 
10 cwt., £2 per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G.— 
Home. £ s. d. 


4-ton lots and up ... 18 10 0 
2-ton to 4-ton lots 18 17 6 
Under 2 tons 20 2 6 


India, £18 15s. cits ‘Trish ws State, £18 10s. 
General, £16 15s. f.0.b., 24-G. basis. 


Export ; 
f.0.q.; 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/ 
Tin-plate Bars, d/d Welsh Works, £7 15s. 


Billets. 100-ton lots and over, 35 tio 100 tons, 5/- extra: less 
than 35 tons, 10/-extra. | £202, 
Soft (up to 0-25% C.), untested .. 7 os 
” ” ” tested... eee eS = 8 
Basic (0:33% to0-41%C.) ...... 812 6 
» Medium (0-42°to 0-60% C.) > see 
» Hard (0-61%t00-85%C.) ... 912 6 
és »» (0°88% to 0-99% C.) 10 2 6 
” » (over 0-99% C.) 10 12 6 
Rails. Heavy, 500-ton lots, f.o.t. 10 2 6 
Me 3 eee ; : ee ee a 
FERRO ALLOYS. 
Tungsten Metal Powder 4/94 per lb. (nominal) 
Ferro Tungsten .... 4/8 per lb. (nominal) 
Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c, carbon £24 5 0 7/6 
* » 6psc.to8 po... . £24 0 0 7/6 
° » 8 p.c. to 10 p.c. . £24 0 0 7/6 
a , Max. 2p.c. carbon . £86 0 O 1} /- 
” * » lp.c.carbon ... £38 5 0 11/- 
» 0:50 p.c. carbon £41 0 0 12/- 
” » carbon-free . 1/- per lb. 
Metallic Chromium . 2/5 per Ib. 


. £18 15 0 home 


Ferro Manganese (loose), 16 p.c. 
. £12 0 Oscale 5/- p.u. 


» Silicon, 45 p.c. to 50 p.c. 


” » 75 p.c. ... £17 0 Oscale 6/- p.u. 
» Vanadium.. --. 14/- per lb. 

* Meljiedenem i ... 4/9 per lb.; 5/- forward 
» Titanium (carbon- ee). . 9d. per lb. 


. £185 to £190 per ton. 


Nickel (per ton) ... + 
zh .. 8/6 to 9/6 per Ib. 


Cobalt ... 





* Joists, Sietions amy and Petes are subject to a rebate of 15s. to home users purchasing only 
t Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, May 11th.) 


CorprnrR— 
| RM aes £38 17 6to £38 Is 
Three Months £39 1 3to £39 2 6 
Electrolytic —. . £4215 Oto £43 15 0 
Best Selected “ee aya Bir- 
mingham ; Be £43 10 0 
Sheets, Hot Rolled ... $73. 0 @ 
Home Export. 
Tubes, Solid Drawn (basis) 12}d. 12}d. 
»  Brazed (basis) 12}d. 124d. 
Brass— 
Ingots, 70/30, d/d Birmingham £37 10 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy lld. 11d. 
a Brazed... 13d. 13d. 
Tin— 
CN cia <3 £167 10 Oto £167 15 0 
Three Months £168 0 Oto £168 5 0 
SPELTER— 
GM ocn 4. £13 0 Oto £13 1 8 
Three Months £13 3 Oto £13 5 O 
LEap— 
eM. 5 82 , £14 12 GtoLl4 13 9 
Three Months ... £14 15 Oto fl4 16 3 
Aluminium Ingots (British) £100 to £105 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth) Export. 
Navigation Unscreened 19/- to 19/6 
Hamilton El! 18/6 
Splints 20/6 

AYRSHIRE— 
(f.0.b. Porta) —Steam 16/- 
FiresHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam . are 17/6 
Unscreened Moxtention 18/6 to 19/- 
LoTHIANs— 
(f.0.b. Leith)—Hartley Prime... 17/6 
Secondary Steam ‘a 16/6 to 17 
SNGLAND. 
SoutH YorxsHire, HoLt— 
B.S.Y. Hards... 22; 
Steam Screened 19/6 to 20/ 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 18/6 to 19/6 
» Second.. 18/- 
» Best Small 17/6 
Unscreened 18/- to 19/ 
DurHAM— 
Best Gas... 21/6 
Foundry Coke 29/- to 35/ 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/- to 29/6 : 
South Yorkshire , . 25/6 to 27/6 — 
Seconds . 22/- to 24/- — 
CarpiIFrr— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large ... 24/- to 24/6 
Best Seconds re 24/ 
Best Dry Large 23/6 to 24; 
Ordinaries 23/6 to 24/ 
Bunker Smalls 18/6 to 19/- 
Cargo Smalls ... 17/6 to 18/- 
Dry Nuts 25/- to 27/- 
Foundry Coke 42/6 to 57/6 
Furnace Coke 30/- to 35/- 
Patent Fuel 25/6 
SwaNnsEA— 
Anthracite Coals : 
Best Large... 38/- to 41/- 
Machine-made Cobbles... 41/- to 51/- 
Mute... 4s de Sscircsblenetiee Vos a 
Bina oe a Tae Gare ee 
Peas bess fae 26/- to 29/6 
Rubbly Culm... 15/- to 16/- 

Steam Coals : 

Large Ordinary 20/- to 25/- 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. Per Gallon 
Furnace Oil (0-950 gravity) 33d 
Diesel Oil 44d 














May 13, 1938 


THE ENGINEER 


553 








French Engineering Notes. 
(From our own Correspondent in Paris.) 


The Forty Hours’ Week. 

THE necessity for prolonging the forty hours’ 
week is recognised, but how it is to be done is not clearly 
determined. For the first time the collective contract for 
the Paris engineering trades provides that additional hours 
will be paid as overtime with 25 per cent. extra pay for the 
first two hours and 33 per cent. for succeeding hours. 
The General Labour Confederation stipulates that over- 
time shall only be worked in cases of exceptional pressure, 
such as on armaments, and the men must be consulted 
beforehand. This concession already indicates some change 
in the Syndicalist conception of the forty hours as an 
inviolable principle, and its value will depend upon what 
is meant by exceptional pressure of work, for if the term 
is accepted in its widest sense there will be exceptional 
pressure when works have to run overtime to increase 
production in the national interest. It would he embarrass- 
ing if workers themselves were to decide upon whether 
overtime be justified or not, for in the case of men belonging 
to affiliated unions it is the C.G.T. that would give a 
decision, which could not be expected to err on the side of 
tolerance towards employers’ needs. Fortunately, a 
strong minority of workers, and probably a majority in 
many cases, belong to independent unions, which have 
not the same conception of rigid principles and are pre- 
pared to co-operate with employers in their common 
interest, and as this class of worker has been growing, and 
the general body of men are tired of methods which have 
involved enormous losses in wages, it may be supposed 
that an important section of the workers will put in as 
much time as is necessary to bring up production to the 
required levels. Now that the economic shortcomings of 
the forty hours’ week have been fully established, there 
is @ growing sense of reality amongst the workers that will 
inevitably lead to a solution of the problem. 


Burning of the Liner ‘‘ Lafayette.’’ 

A fire which broke out on Wednesday evening of 
last week in the liner “ Lafayette’ of the Compagnie 
Générale Transatlantique continued to burn until the ship 
was entirely destroyed. She had returned from a cruise 
and was being overhauled in the dry dock at Havre before 
resuming her service to New York. The fire got so rapid 
a hold in the ship that some of the men on board could 
only be rescued with difficulty. The ‘ Lafayette ’’ has 
oil engines, and it was at first stated that the fire originated 
while an oil burner was being lighted under an auxiliary 
boiler, when a torch used for the purpose fell on oil in 
front of the furnace. This explanation is declared to be 
inadmissible in view of the low inflammability of 
crude oil. But later an official statement admitted that 
the fire probably originated in this way. Whether 
the fire extinguishing equipment was in full working 
order while the ship was lying in dry dock is not 
yet known, but an attempt was made to use it, and the 
town fire brigade was helpless to keep the flames under 
control. The fullest inquiry is being made into the cause 
of a disaster that is disquieting to the public in view of the 
loss by fire during the past ten years of “ L’ Atlantique ’ 
and the motor liner of the Messageries Maritimes, which 
was burnt on returning from its maiden voyage to Saigon. 
The ** Lafayette ’’ was launched from the Penhoét yard 
at Saint-Nazaire in May, 1929. She had a length of 603ft. 
and a beam of 77ft., and her displacement was 25,600 tons. 
Her four oil engines developed 18,500 H.P. and the speed 
was between 17 and 18 knots. A well-appointed ship with 
nine decks and accommodation for more than a thousand 
passengers, the “ Lafayette’ was a favourite in the 
North Atlantic service. 


Shipping Discipline. 

The resistance of captains and officers of merchant 
ships to the obligation which Monsieur Léon Blum imposed 
upon them, when he allowed delegates of the men’s unions 
to represent the crews in their relations with officers in 
control over them, came to a head when trouble arose that 
caused the “Champlain” to be temporarily withdrawn 
from service when she was on the point of leaving Havre 
for New York. Communist influences at the ports have 
broken down all sense of discipline towards officers in 
command of ships. Union delegates have interposed 
between the men and their officers and declared that 
orders to the men could only be given through them. Last 
week, the secretary of the union to which stewards and 
other civil workers on the ** Champlain ’’ belonged boarded 
the ship just before sailing and declared that the men would 
strike unless the Compagnie Générale Transatlantique 
rescinded an order relating to uniforms. The captain 
ordered the secretary off the ship, and the situation became 
so serious that the Minister of the Merchant Marine went 
to Havre to inquire into the dispute. He gave instructions 
for the ship to.be withdrawn from its intended voyage. 
An announcement has been made by the Government to 
the effect that the strikers are suspended and will be 
brought before the maritime courts. It also announces 
its intention to take rigorous measures to restore disci- 
pline in the merchant shipping service. 


Shipbuilding. 

The plan which Monsieur Chappedelaine, Minister 
of the Merchant Marine, informed shipowners and builders 
was being prepared for their benefit is not what they had 
expected, though it may be the best that can be done at a 
time when the Government is confronted with the neces- 
sity of limiting further expenditure. The new decrees 
come to the aid of shipping by increasing the maritime 
credits, which provide loans for the construction and 
repair of ships, from a maximum of 4,000,000f. a year to 
20,000,000f. during a period of three years, and the 
maximum total of premiums for speed is increased from 
1,500,000f. to 10,000,000f., these premiums being intended 
to encourage owners to modernise their fleets. Larger 
subsidies to “‘ free shipping ” are extended until the end 
of 1940 on condition that repairs to ships are carried out 
in French ports. It is stated that with the two new battle- 
ships of 35,000 tons and other naval construction the total 
expenditure will provide builders with work on about 





500,000 tons of ships. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


TRANSFORMERS AND CONVERTERS. 


482,109. September 2nd, 1937.—MeTAL-varouR CURRENT 
CONVERTERS, Siemens-Schuckertwerke Aktiengesellschaft, 
of Berlin-Siemensstadt, Germany. 

A current converter constructed in accordance with this 
invention is claimed to have greater reliability. longer life and 
to occupy less space than known converters. When the vessel 
is made of porcelain, it may be built up of two parts, a receptacle 
or pot containing the cathode and extending close up to the 
leading-in portions of the anode arms tubes, and a cover portion 
on which the anode arm tubes are arranged. The vessel shown 
is of spherical form, and is provided with a cathode and anodes 
in auxiliary containers, resiliently connected to the main vessel 
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through glass folds A and B. The glass fold A is formed as a 
drip edge, so that the paths of the mercury condensate running 
down from the walls of the vessel are interrupted. The anodes C 
together with control electrodes D are arranged outside the 
vessel and the control grids in extensions E F made of glass and 
covered by caps G. The anode arm tubes extend at H into the 
interior of the main vessel and carry by means of ribs, metal 
tubes J, at the lower ends of which are de-ionising grids K. An 
exciting electrode L is provided. A conduit M placed in com- 
munication with an evacuating pump, may be fused off when 
the apparatus is set in operation.— March 23rd, 1938. 


TRANSMISSION OF POWER. 


$82,213. September 26th, 1936.—IMPROVEMENTS IN VARIABLE- 
sPpEED GeEarING, George Thomas Smith-Clarke, Alvis 
Works, Holyhead-road, Coventry, England. 

The particular form of gearing with which the invention 
is concerned is one involving inertia check means by which 
the engagement of the clutch teeth is prevented until syn- 
chronism is attained, the synchronisation being effected by 
means of friction members. The main object is to provide an 
improved mounting of the double-ended friction member 
which will reduce frictional drag and will give better centring. 
The drawing shows one common form of synchro-mesh gearing 
which incorporates a double-ended clutch member A associated 
with a coaxial double-ended friction member B, the connection 
between the two members being effected by radial lugs C on 
one member fitting in transverse and axial slots D in the other 
member. A is adapted for axial movement on a coaxial shaft 
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E on which it is splined so that it can be engaged with one or 
the other of a pair of coaxial gears G, H. With each of these 
gears is associated a conical friction surface F, I, adapted to 
coact with friction surfaces on B. A further connection between 
the clutch member and friction member comprises spring- 
pressed ball detents, and the arrangement is such that initial 
axial movement of the clutch member in either direction involves 
a similar movement of the outer friction member by virtue of 
these ball detents. After a small movement, however, the 
friction surface on B contacts with the friction surface F or I 
on the coaxial gear G or H to be engaged, and this brings the 
radial lugs C into the transverse slots D and prevents further 
axial movement of the clutch member unti! synchronism is 
attained.—March 25th, 1938. 





482,061. October 6th, 1937.—SiteErves ror ELreorric CABLE 
Jotnts, Pirelli-General Cable Works, Ltd., of 343-5, 
Suston-road, London, N.W.1, and Robert Eustace Horley 
of Pirelli-General Cable Works, Ltd. 

The main object of this invention is to permit relative move 
ment in the longitudinal direction between the metallic sheaths 
of a cable without causing deformation of or undue stress in the 
sleeves surrounding the joint. The sleeves are made in two or 
more sections. Those at the ends are adapted to be connected 





N°482.061 A 





respectively to the sheaths of the cables to be joined, the sections 
being provided at their junctions with overlapping portions 
adapted to telescope the one within the other. In cases in which 
absolute fluid-tightness is not essential, the bearing surfaces of 
adjoining sections of the sleeve may provide a sufficient degree 
of tightness. It is, however, preferred to render the sleeve 
strictly fluid-tight by the provision at the overlapping portions 
of adjoining sections of a metal bellows A, the extremities of 
which may be attached in a fluid-tight manner to the respective 
sections.—March 22nd, 1938. 


MACHINE TOOLS AND SHOP APPLIANCES. 


481,780. February 22nd, 1937.—RemoTe Actuatine DEVICE 
FoR SwitcHes OF ELEectric Motors, Adam Schneider 
A.-G., of Fennstrasse 31, Berlin, Germany. 

A scheme is described in this specification for remotely con- 
trolling an electric motor driving a tool through a long flexible 
shaft. An electric motor is supplied with current by a cable 





through an electric switch A. A Bowden wire B, wound in 
spiral turns of steep pitch around the flexible shaft C, is secured 
thereto at predetermined intervals at the points D. At the 
other end of the wire is a hand-operating device E, which is 
turned by the operator so as to act on the wire of the Bowden 
mechanism and thus on the motor switch. The tool G is 
attached to the end of the flexible shaft.—March lith, 1938. 


PUMPING AND BLOWING MACHINERY. 


482,132. September 23rd, 1936.—IMPROVEMENTS RELATING TO 
CENTRIFUGAL Fans, William Findlay and Sons, Ltd., and 
D. M. Findlay, 69 to 75, Side, Newcastle-upon-Tyne. 

The object of the present invention is to adapt a blacksmith’s 
forge fan or blower so that it will, when required, provide a 
supply of pressure air. An additional outlet A is provided 
in the annular casing which surrounds the impeller or blast 
wheel. , The end of a pipe B is screwed into this outlet, which is 
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immediately in advance of the main outlet, to form the pressure 
air supply pipe. Connected to A is a scoop or deflecting baffle C, 
which projects across the upper portion of the air passage and 
is formed by splitting a short length of tube and bending one 
side of it into a vertical position asshown. When the outlet A is 
open, a portion of the stream of air in the casing is deflected 
by the baffle and provides a supply of pressure air in the pipe B 
—March 23rd, 1938. 


METALLURGY. 


481,829. March 18th, 1937.—Merat-castInc APPARATUS, 
Madison-Kipp Corporation, 201, Waubesa-street, Madison, 
Wisconsin, Phited States of America. 

By this invention the molten die metal is transferred from the 
well or container into the mould before it is placed under 
pressure. The die A is first opened and charged with the 
requisite amount of metal which passes into the well B. A 
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is then closed by means of the hand wheel and locked by the 
foot-operated toggle gear C. Pressure is then applied through 
the cylinder D to the ram E, the length of which can be adjusted 
at the coupling F. The size of the casting chamber G in the 
die and the length of the ram is previously arranged so that the 





molten metal is sealed in G before casting pressure is actually 
applied to it. In this manner there is avoided the danger 
of metal under high pressure escaping from between the die 
and the well during the transforming and compressing operation. 
The necessity of providing a tight fit between the metal well 
and the mould is also eliminated. — March 18th, 1938. 


482,191. August 18th, 1936.—Sprayinc METALS OR ALLOoys, 
Charles Fletcher Lump, 4, Cleveland-square, St. James’- 
street, London, S.W.1. 

The invention relates to providing fins or webs of metal or 
alloy upon a tubular supporting surface by building up the fin 
with sprayed metal. In carrying the invention into effect in 
a convenient manner in order to provide circular fins upon a 
metallic tube. the tube A is inserted through an orifice in a 
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block B so as to project through and form with a shallow 
recess C surrounding the orifice an annulus into which the 
metal or alloy is sprayed. The sprayed metal is directed 
against the periphery of the tube, to which it adheres, and is 
built up within the width of the annulus as the spraying opera- 
tion proceeds. The block forms a temporary support for the 
fin and the surfaces upon which the metal or alloy is deposited 
are greased, so that while the sprayed metal adheres to the 
tube it will not adhere to the block.— March 18th, 1938. 


MISCELLANEOUS. 


482,076. May 8th, 1937.—DeEvices For ConnecTiIne a Loap 
To a SouRcE oF CURRENT AND RELays FoR USE IN SUCH 
Devices, N. V. Philips’ Gloeilampenfabrieken, Emmasingel, 
Eindhoven, North-Brabant, The Netherlands. 

A device is described in this specification for performing a 
switching operation with some delay. The load A is connected 
to the mains through the intermediary of a series resistance B 
which is automaticaily switched out of circuit after a certain 
time. When the switch C is closed the current starts flowing 
and the resistance B is gradually heated. The resistance 
forms part of a relay which comprises three contact tongues 
D, E, and F, which operate partly thermally and partly electro- 


482,031. July 19th, 1937.—OprrRaTION oF HIGH-PRESSURE 
Vatves, Deutsche-Schiff- und Maschinenbau Aktien- 
geselischaft, Bremen 13, Germany. 

By this invention a reduction gear is placed between the 
hand wheel and actuating gear of high-pressure stop valves to 
overcome the loads within the valve. Between a wheel A turnable 
by hand or motor, and the shaft B from which the valve motion 
is derived, is coupled a reduction gear which is constructed, for 
example, as a two-stage reduction gear. The wheels of the 
first stage are not directly coupled to B. The hand wheel is also 
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without direct coupling to the shaft. Between the shaft B and the 

hand wheel A is interposed a coupling dise C fast to the shaft. 

A second coupling dise D is located on the other side of the hand 

wheel and is fast to the first wheel of the reduction gear. A 

coupling lever E is carried by the hand wheel, and is so arranged 

that it can be brought into alternative engagement with the 
two coupling discs C, D, so that the hand wheel turns the shaft 
either directly or through the reduction gear. When the lever 
is in the middle position the hand wheel is freely rotatable.— 

March 22nd, 1938. 

482,111. September 7th, 1937.—E.ecrric DiscHaRGE DEVICEs, 
The British Thomson-Houston Company, Ltd., Crown 
House, Aldwych, London, W.C.2. 

The main feature of this invention is the provision of an 
auxiliary ignition electrode A projecting into the cathode pool. 
This electrode is heated by an electric current to an extent 
sufficient to cause a turbulent laver of vaporised material of the 
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pool to be formed. Only part of the electrode surtace is in con- 
tact with the pool, the remainder being surrounded by insulating 
material in order to prevent a short circuit path for the heating 
current. If the anode B is positive and the ignition anode also 
positive with respect to the mercury, the formation of a discharge 
between the ignition anode and the mercury causes the establish- 
ment of the discharge between the anode B and the mercury.— 
March 23rd, 1938. 


482,704. October 20th, 1937.—CatHopE Ray Tusss, N. V. 
Philips’ Gloeilampenfabrieken, Emmasingel, Eindhoven, 
North-Brabant, The Netherlands. 

This invention relates to cathode ray tubes for the repro- 
duction of pictures wherein a thin metallic screen is brought 
to luminescence by electron bombardment. In the conical 
tube portion is arranged a metallic frame A to which an incan- 
descent screen B is secured at its edges. A supply conductor 
is led out of the glass bulb through an extension. The narrow 
cathode ray beam produced and focused by the electrode 
system is moved within the tube by the deflecting means in 
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magnetically. The resistance is arranged near the tongue D 
and delivers its heat to it. This tongue is formed, for example, 
as a bi-metallic strip so that it gradually bends down with the 
result that the contact between this tongue and the tongue E 
is broken. The short circuit of a coil G connected between D 
and E is thus removed so that this coil, which should preferably 
have a iow ohmic resistance, is traversed by the load current. 
The coil G also forms part of the relay, being arranged so that 
when it is energised the movable member H is raised with the 
result that the tongue E comes into contact with the stationary 
tongue F and the resistance B is short circuited. This resistance 
is now enabled to cool down and when the circuit is interrupted 
the relay is again ready for use,—March 23rd, 1938 
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such manner that the point of impact of the beam on the screen 
B moves in parallel lines, the “‘ scanning lines,” over the screen 
and sweeps across the whole of the screen in a lapse of time— 
for example, of 0-04 sec.—and then starts anew so that the 
screen is scanned, say, twenty-five times in one second. Accord- 
ing as the current intensity of the beam is higher or lower, 
each screen portion struck by the beam is raised by electron 
bombardment to higher or lower incandescence, so that owing 
to modulation of the beam by means of the electrode C the 
brilliancy varies and a luminous picture may be produced on 


Forthcoming Engagements. 


Seoretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ting In all cases the 11ME and 


PLACE at which the meeting ts to be held should be clearly stated. 











To-pay to Turspay, May 13rxH ro 177TH. 

Inst. or ELEcTRICAL ENGINEERS : TRANSMISSION SECTION.— 
Week-end visit to Belgium. 

Tugspay, May 177i. 

Inst. or CHEMICAL ENGINEERS.—Joint meeting with Inst. of 
Mechanical Engineers, Storey’s-gate, S.W.l.  ‘‘ Engineering 
Problems Associated with the Improvement of Temperatures 
and Humidity Conditions of the Atmosphere in Mines at Great 
Depths,” J. H. Dobson and W. J. Walker. 6 p.m. 

WEeEpnespay, May 18rH, ro Saturpay, May 21s! 

British GLass CONVENTION.— Droitwich. 

Inst. or TRansport.—Congress at Edinburgh. 

WEDNESDAY, May 18H. 

Inst. oF Civin ENGINEERS: PorrsMoUTH, SOUTHAMPTON 
AND District Assoc.—Visit to the Vectis cement works, 
Newport, Isle of Wight. 

THurspay, May 19ru. 

Inst. oF MINING AND METALLURGY.—Burlington House, 

Piccudilly, W.1. Annual general meeting. 





Fripay, May 20ru. 

Assoc. or OLp Crompronians.—Trocadero 
Piccadilly, W.1. Annual dinner. 

Inst. oF ELectTRIcAL ENGINEERS: MertreR AND INSTRUMENT 
Section. Savoy-place, W.C.2.  “ Electrical Temperature 
Measurements in Physiology,” Prof. A. V. Hill. 

Fripay, May 271Tu. 

Guascow UNIvErsity CLus, Lonpon.—Trocadero Restau- 
rant, London, W.1. Dinner. Professor E. P. Cathcart, M.D., 
D.Se. in the chair. 7.15 p.m. for 7.30 p.m. 


Restaurant, 


Monbay To Fripay, May 30TH To JUNE 3rD. 
INsT. OF MECHANICAL ENGINEERS. Summer meeting at 
Cardiff. 
Monvay to SaturpDay, JUNE 61TH TO II1rH. 
Inst. OF PETROLEUM TECHNOLOGISTS.—Conference on Oil 
Shale and Cannel Coal at Glasgow. 
Turespay, JuNE lara, tro Fripay, June lirn. 
Inst. oF Annual Conference, at 
Bradford. 


British FounDRYMEN. 
WEDNESDAY, JUNE 8TH, TO SuNbDAy, JUNB L2TH. 


Inst. oF Locomotive ENGINEERS.-Summer Meeting in 
Scotland. 
WEDNEsDAY, JUNE IL5TH. 
Inst. oF Civin Encineers.—-Great George-street, 
minster, 8.W.1. Conversazione. 7.45 p.m. 
Tvespay, June 21st, To Fripay, JuNeE 241TH. 


-At Glasgow 


West- 


INTERNATIONAL ENGINEERING CONGRESS 
Tvugespay to Sarourpay, JuNE 2lst To 25TH. 


British Waterworks Assoc.—Twenty-seventh 
general meeting and conference at Plymouth 


annual 


TvuEspay, JUNE 2IsT. 

Inst. oF Crvin ENGINEERS: PortTsmMOoUTH, SOUTHAMPTON 
anD District Assoc.—Visit to the Winchester by-pass road 
works (County of Southampton). 

TuHurRspay, JuNeE 267TH. 

Ramway Crius.—Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘* Great Eastern Section Suburban Services of the 
L.N.E. Railway,” B. R. White. 7.30 p.m. 

Monpay, JuLy 47TH, To Fripay, JULY 8TH 

Inst. oF Evecrricat ENGINEERS.—Summer Meeting at 

South Midland Centre 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. C. A. STEPHENS, overseas manager of A. Reyrolle and 
Co., Ltd., has been appointed to the board of directors of the 
Parolle Electrical Plant Company, Ltd., of Neweastle-on-Tyne. 

Tue Steet BarrEL Company, Ltd., Uxbridge, advises us 
that Mr. F. Wood, director and works manager of W. P. Butter- 
field, Ltd., Shipley, Yorks, has been appointed general manager 
to the company. 

A.C. WickMAN, Ltd., Coventry, announces that its new works 
at the Scottish Industrial Estate, Hillington, Glasgow, are now 
in production. The works are engaged on the manufacture of 
“‘Wimet ” brand metal-tipped tools. 

Joun A. Smeeton, Ltd., 17, Victoria-street, Westminster, 
London, 8.W.1, informs us that Mr. John Haker, late chief 
engineer to the Enfield Rolling Mills, Ltd., of Brimsdown, has 
joined the company as a director and chief engineer. 

M. anp C. Swircucear, Ltd., Glasgow, informs us that Mr. 
James Dodds is now representing it in Northumberland and 
Durham, Yorkshire, Lancashire, and North Wales, and is 
stationed at the branch office of its associated company, Mavor 
and Coulson, Ltd., Castle Chambers, Castle-street, Sheffield, 3 


Tue British EvectricAL AND ALLIED MANUFACTURERS’ 
AssociATION informs us that the Hon. J. R. Rea has been 
appointed secretary to the Association taking over this office 
from Mr. C. Rodgers who has occupied the dual positions of 
deputy director and secretary since 1935. This change has 
been necessitated by the increasing demands on the time of 
Mr. Rodgers in connection with his duties as deputy director 
which position he still retains. 











CATALOGUES. 


Igranic E_ecrric Company, Ltd., Bedford. 
logue of control gear for A.C. motors. 
Frrtu-VICcKERS STAINLESS STEELS, Ltd., Sheftield..—A booklet 
“‘ Staybrite Super Stainless Steel for All Purposes.” 

M. McCarruy anv Sons, Ltd., Bulwell, Nottingham.—An 
illustrated pamphlet of engineering and facing bricks. 
KEIGHLEY GEAR Company, Lockwood, Huddersfield.—A 
leaflet describing the ‘‘ 2-Three ” type of worm reducers. 
Kryn anp Lany (1928), Ltd., Coborn Works, Letchworth.— 
A brochure dealing with the manufacture and testing of “ K.L. 
Stronger Steel ’’ castings and illustrating a number of appli 
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PUBLIC NOTICES. 
ir Ministry. 


Bhai ad OF TECHNICAL 
DEVELOPMENT. 
ASSISTANTS, GRADES II and III, 
REQUIRED at the Royal Aircraft 
Establishment, South Farnborough, 


Hants 

Kee. 42C.- TWO, “ASSISTANTS, GRADE II, for 
the writing of technical dese riptive matter and 
instructional handbooks relating to aircraft and air- 
craft equipment and accessories. Candidates should 
nave had good general education with engineering 
training, preferably to B.Sc. (Eng.) Standard, and 
nust possess a capacity for concise expression in good 
English. Knowledge of modern aircraft engineering is 
ssential and experience of writing and preparing 
matter for publication is desirable. 

ReF. 3C.—ONE ASSISTANT, GRADE LI, to assist 
un performance calculations and other investigations in 
the Aerodynamics Department. Candidates should 
have had training to the standard of B.Sc. Degree in 
ingineering. Some workshops and drawing-office 
experience is desirable, and experience of research 
work connected with aircraft design would be an 
sdvantage. 

Rer. 52C.—ONE ASSISTANT, GRADE III, for 
writing of technical and descriptive matter relating to 
aircraft and aircraft equipment, and accessories. 
Candidates should have had good general education 
with engineering training, and possess a good know 
ledge of modern aircraft design and equipment 
ixperience of scent for publication is desirable. 

Rer. 4C.— SEVERAL ASSISTANTS, GRADE III, 
wssist in the p rhb nen nt of air armament poe Pa 
Candidates should have had training to the standard 
f a B.Sc. Degree in Engineering, Physics or Science 
and some workshops, drawing-office or laboratory 
xperience. Consideration will be given to young 
candidates possessing the Inter. B.Sc., who are willing 
to continue their training after appointment, or to 
ipplicants of considerable practical laboratory 
experience 








SALARY SCALES 
Grade If: £315 by £12 to £385 a 
> & Year (women) 
£130 a year (at age 19) by 


Assistants, year 
men), £265 1 


\ssistants, 





) 3 
Grade LL: 


ei2 a year to £310 (£130 hy £10 to £260 women 
there is an_ efficiency bar at £214 (£200 women). 
suitable candidates may be given a starting salary 
of £214 (men) (£200 women), and in exceptional 


cases a salary above this may be offered. 

Promotion to Assistant, Grade II, or to Assistant 
(rade I, £400-£515 (women £315-£400) is governed !y 
merit as and when vacancies arise. At the present 
time opportunities also exist for Assistants, Grade II, 
to qualify for promotion to Tee hnical Officers 
¢275-€580 a year) The appointments will be non- 





pensionable, but entrants will be eligible for con- 
sideration for appointments to pensionable posts in 
the event of vacancies arising on the permanent 


establishment 

Application should be made on a form to be 
obtained (quoting the appropriate reference number) 
from the CHIEF SUPERINTENDENT, Royal Air- 


raft Establishment, South Farnborough, Hants, to 
whom it should be returned not later than 4th June, 
1938. 1604 





ir Ministry. 
4 AERONAUTICAL INSPECTION 

DIRECTORAT 
BER a VACANCIES exist 
for ABLISHED — ASSISTANT 
EX AMINE RS Per EXAMINERS. Can- 
didates are required to have such tecb- 
nical education as will enable them to Read Working 
Drawings, use Micrometers, and other Fine Measuring 
Instruments. They must have had practical experience 
in Engineering Works, preference being given to those 





\ ph 








who have serted an apprenticeship or pupilage with 
an engineering firm. j~Normal age limits 21 to 50 
years; but candidates may be considered between 


0 and 55 years if they bave had prior experience of 
Mngineering Inspection. 

The commencing salary for Assistant Examiners is 
£184 a year, rising by annual increments of £10, if 
service is satisfactory, to £246 a year. These 
appointments will, whenever practicable, be in the 
vicinity of the candidate's home unless he is prepared 
to serve elsewhere 

Suitably qualified candidates who are prepared to 
serve In any part of the United Kingdom will be 
eligible for promotion to the grade of Examiner as 
and when vacancies arise in that grade. Such candi- 
dates will be required to undergo a period of training 
not exceeding four months in Aeronautical Engineering 
Inspection. On satisfactory completion of training 
they will be appointed as Examiners at a commencing 
salary of £246 a year, rising by annual increments of 
£12, if service is satisfactory, to £337 a year. Sub- 
sistence allowance will be payable during period of 
training to married men who normally reside outside 
the area of the training centre. The annual leave 
allowance for above grades is as follows :—Assistant 
Examiners, 12 days ; Examiner, 24 days. 

Applications for the necessary forms must be made 
pind uh days of the advertisement by postcard to : 

“HE UNDER SECRET ay OF STATE, Air Ministry, 
aa 2), Kingsway, W.C 

Indiv ‘iduals who do or possess all the qualifications 
set out above, or who have been previously rejected 
for these appointments, should not apply for forms. 
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Air 
4 OF 

TECHNICAL DEVELOPMENT. 

TWO ASSISTANTS, GRADE _ IU, 
REQU IRED at the Royal Air Force 
Station, Gosport, Hants, to Assist in 
Experimental Armament Investigations 
of Torpedoes, Candidates should have general and 
technical education to the standard of Intermediate 
8.Se., and preferably to that of Final B.Sc. Degree in 
iingineering. Practical Workshops or Drawing Office 
training or experience would be advantageous. 

Candidates should be physically fit for Flying and 
willing to fly as Observers. 

Salary scale: £1530 a year (at age 19) by £12 a year 
to £310. There is an efficiency bar at £214. Suitable 
candidates may be given a starting salary up to £214, 
and in exceptional cases a salary above this may be 
offered. 

Promotion to Assistant, Grade If (£315 to £385), 
and Assistant, Grade I (£400 to £515), is governed by 
merit as and when vacancies arise. The appointments 
will be non-pensionable, but entrants will be eligible 
for consideration for appointment to pensionable posts 
in the event of vacancies arising on the permanent 
establishment. 

Application should be made on a form to be 
obtained (quoting Ref. No. B. 35 ©) from the CHIEF 
SUPE RINTENDENT, Royal Aircraft Establishment, 
South Farnborough, Hants, to whom it should be 
returned not later than the 4th June, 1938. 4603 

DIREC reine OF 
MENT 


A ir 
a 
EQUIP: : 

DRAUGHTSMEN, GRAI dE il 
(Unestablished), REQU IRED at the 
Air Ministry for work in connection with 
Mechanical Transport. Candidates should 
have had a general technical training and some Work- 
shop aud Drawing Office Experience. Knowledge of 
Design of All-metal Cabs and Bodies an advantage. 
Salary up to 82s. a week, according to qualifications 
and experience. 

Apply, stating age, euslifeotions, and experience, 
to the way ANENT UNDE SECRETARY OF 
STATE (S.1.f.), Air + ll Taacer W.C.2, not 
later than 27th May, 4591 
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PUBLIC NOTICES. 





ir Ministry. 
APPLICATIONS are wevrzED for 
CIVILIAN POSTS of DRAUGHTSMEN 
GRADE II, at various Boral Air Force 
Stations. Candidates should have had 
a good technical training, Engineering 
Workshop and Drawing Office expe- 





rience. 

Salary: Up to 82s. 
fications and experience. 
Grade I (£220-10-£260-12-£330 per annum), 
by merit as and when vacancies arise. 


a week, depending on quali- 
Promotion to Draughtsman, 
is governed 


Grade II appointments are  non-pensionable. 
Draughtsmen, Grade I, and above are eligible for 
consideration for appointment to pensionable posts 
in the event of vacancies arising on the permanent 
establishment. 

Application should be wate on a form to be obtained 
(quoting reference No. 505) from _— bor 
SECRETARY OF STATE, ai Ministry, 8.2.D. 205), 
Adastral House, Kingsway, W.C.2, to iS ae it’ siiould 
be returned. 447 





(crown Agents for the 

J COLONIES 

COLONIAL GOVERNMEN1 
OINTMENTS. 


APPLICATIONS from " qualified candi- 
—, = are INVITED for the following 


ASSISTANT ENG INEER REQUIRED for the 
Malayan Public Works Service for three years, with 
possible permanency. Salary 400 dollars a month, 
rising by annual increments of 25 dollars a month to 
800 dollars a month. (The Government rate of 
exchange is now 2s. 4d. to the dollar.) A children’s 
allowance is payable to married officers with children. 
Free passages, and, subject to certain conditions, for 
wife and family also. Liberal leave on full salary. 
Candidates, age 23-26, must be Corporate Members of 
the Institution of Civil Engineers, or hold an Engi- 
neering Degree recognised as granting exemption from 
Sections A and B of the A.M.I.C.E. examination, 
but students of the Institution between the ages of 
23 and 25 years, who have passed the A.M.I1.C.E. 
examination, are eligible for appointment. In either 
case, candidates should have had at least two years’ 
practical experience on Engineering Works after 
taking their degrees or completing articles, at least one 
pal of which should have been spent in a drawing 


Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifica- 
— and experience, and mentioning this paper, to 








WN AGENTS FOR THE gga o 
Millbank, London, 8.W.1, quoting M/5731. 


oard of Education. 


SCIENCE MUSEUM. 

The Board of Education invite 
APPLICATIONS for an APPOIN TMENT 
as ASSISTANT KEEPER (Second Class) 
on the Higher Technical Staff of the 
Industrial Engineering Division of the 
Science Museum. 

Applicants must have attained the age of 22, and 
as a rule must not have exceeded the age 30 on 
ist April, 1938, but in exceptional cases applications 
from persons above the age of 30 on that date will be 
considered. Candidates who have served in H.M. 
Forces or as established Civil Servants may he allowed 
a deduction from their actual age. 

Candidates will be expected to lrave obtained a 
University Honours Degree, or its equivalent, in 
Mechanical Engineering or Textile Industries and 
should also have a knowledge of at least one modern 
foreign language. Practical engineering training will 

& necessary qualification, and a knowledge of 
Textiles and Textile Machinery is desirable. 

The present starting salary for an Assistant Keeper 

(Second Class) is £337, or, if under 25 years of age, 











£277. 
Assistant Keepers (Second Class) are eligible for 
promotion to higher posts which may rise to a 


maximum salary of £1150 in the case of men and of 
£1050 in the case of women. 
Applications, on the official form, must reach the 
— Museum not later than 11th June, 1938. 
Further particulars and forms of application may 
be obtained from the DIREC TOR, Science Museum, 
South Kensington, London, 8.W.7. All communica- 
tions should be accompanied by a stamped, addressed 
envelope. 4592 





inistry of Transport. 


ROADS DEP: et Zz. 
VACANCIES FOR JUNIOR 
TSMEN. 


VACANCIES yao for TEMPORARY 
JUNIOR DRAUGHTSMEN. Salary will 
according to experience and qualifica- 
tions and will be subject to a maximum of 70s. a week 
(London) or 67s. a week (Provinces). 
Candidates should have undergone a recognised tech- 
nical training in Civil Engineering Draughtsmanship ; 
able to use ordinary surveying instruments and to 
prepare tracings, map enlargements, plans, and work- 
ing drawings. 
Forms of ‘application can be obtained from the 
ASSISTANT SECRETARY, Establishment Depart- 





PUBLIC NOTICES. 





a mm... 
inistry of Transport. 
ROADS DEPARTMENT. 
were ATIONS are INVITED 
PPOINTMENTS as ESTABLISHED 
€ ‘WIL ENGINEERING ASSISTANTS in 
the Headquarters and Divisional Road 
Engineers’ Offices of the Roads Depart- 
ment of the Ministry, on the seale £210, rising by 
annual increments of £12 to £320 in London (£10 to £30 
a year less at provincial centres). Promotion to higher 
scales according to responsibilities. The posts will be 
pensionable under the Civil Service Superannuation 
Act 





8. 
Candidates should have had a regular course of 
civil engineering training either as pupil or appre 
tice with practical experience in a public office or with 
a practising engineer; be well qualified in mathe- 
matics and in engineering calculations ; and be 
capable of preparing plans, sections, working drawings 
and specifications for contract purposes in connection 
with road and bridge works. Actual experience of 
road construction works and knowledge of Highway 
Authorities’ procedure would be an advantage. 

Applications, in writing, giving full particulars of 
training and experience, should be addressed to the 
ASSISTANT SECRETARY, Establishment Depart 
ment, Ministry of Transport, Metropole Buildings, 
Northumberland-avenue, London, W.C.2, not later 
than 8th June, 1938. 

Canvassing through 
other ways will render a 
qualification. 


Members of Parliament or in 
candidate liable to dis 
4607 





Mechanical Draughts- 

MEN REQUIRED, preferably with 

experience on any of the following types 

of work :— 
War Stores, 
Commercial 

Trailers), 

Jigs and Tools. 

Applicants should have had not less than three 
years’ workshop experience. Age 21 years to 30 years 
Preference given to ex-Service men, other things being 
equal. Pay up to 82s. per week, according to ability 
and experience. Posts are non-pensionable, but, 
subject to suitable qualifications, entrants are eligible 
for consideration for promotion and for appointment 
to the pensionable establishment should vacancie~ 
arise. 

Application forms 
CHIEF SUPERINTENDENT of 
TORIES (Advt. No. 218), Royal 
$.E.18. 


Vehicles (Chassis on 





obtainable by postcard from 
ORDNANCE FAC 
Arsenal, Woolwich, 


4593 





\ Jar Department. 
DRAUGHTSMAN (Temporary) RE- 
QUIRED at the Experimental Bridging 
Establishment, Christchurch, Hants. 
Candidates should have had a good 
technical education, workshops and 
drawing-office experience, and must be 
capable of making finished drawings 
quickly, neatly, and accurately from rough sketches 
Pay up to £5 5s. a week, according to qualifications 
and experience. 
Ex-Service candidates given preference, 
being equal. : 
Application, stating age and giving full particulars 
of qualifications and experience, to be made to the 





other things 


SUPERINTENDENT, Experimental Bridging Esta- 
blishment, The Barracks, Christchurch, Hants, not 
later than 3rd June, 1938. 4606 





W ar Department. 


MECHANICAL DRAUGHTSMEN 
REQUIRED. Pay up to £5 5s. a week, 
according to hype geal and experi- 
ence. Minimum age 23 yea 

Prospects of promotion to. higher posts 
governed by merit as vacancies occur. 
Present posts are non-pensionable, but a suitably 
qualified entrant will be eligible for consideration for 
appointment to the pensionable establishment, should 
vacancies arise. In any case, appointments will 
probably last for at rd two to three years 

Candidates should possess the Higher National 
Certificate (Mechanical Engineering) or equivalent 
qualification, and should have had Workshop Experi- 
ence and Drawing-office Experience, preferably in the 
Preparation of Designs and Working Drawings of 
any of the following :— 

Gun Carriages and Mountings. 

Guns ana Mechanisms. 

Ammunition stores. 

Tanks and Armoured Fighting Vehicles. 

Commercial Vehicle ULassis or Trailers. 

Small Intricate Mechanical Mechanisms. 

Jigs and Tools. 

Application forms obtainable by post card from 
CHIEF SUPERINTENDENT OF ORDNANCE FAC 
TORIES (Advt. No. 217), Royal Arsenal, Woolwich, 
8.E.18. 4533 
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PUBLIC NOTICES. 


enares Hindu University, 


APPLICATIONS a @ INVITED for the POST of 
PROFESSOR of MECHANICAL ENGINEERING 

50-1200 ay oe yg re in the 
in ay Provident Fund ; igher initial salary 
permissible for special qualifications. 

2. Candidate should state what practical expe- 
rience he has had as an engineer and also whether he 
has taught mechanical engineering subjects in any 
Institution of University rank. 

Single first-class boat fare from embarkation 
port to Bombay and single first-class railway fare 
from Bombay to Benares will be allowed to fcreign 
candidates on first joining. Candidate should state 
ie earliest date on which he can join, and will be 

uired to execute a five years’ bond. The candidate 
shoul be able to lecture in English. 

The University covers an area of two square 
nen with sports and social life well organised. Hill 
stations easily accessible. 

5. Apply, stating age, academic qualifications, 
practical and teaching experience, and the minimum 
starting salary required, with attested copies of 
peace ye Mo monten! certificate, a recent photo- 
graph, and es of two gentlemen as referees to the 
PRO. VICE. CHANCELLOR, Benares Hindu Uni- 
versity, Benares, India, by the 30th June, 1938. 500 








[)niversity of London, King’s 


COLLEGE. 

APPLICATIONS are INVITED from Graduates for 
a POST in MECHANICAL ENGINEERING, which 
will be that of LECTURER — salary £350 per 
annum) or ASSISTANT LECTURER (initial salary 
£300 per annum), according to qualifications and 
practical experience. Duties commence 3rd October 
next.—Applications, accompanied by three copies of 
three recent testimonials, should be sent not later 
than 27th May to the SECRETARY, King’s College, 
Strand, W.C.2, from whom particulars and forms of 
applications may be obtained. All selected candi- 
dates will be interviewed on 3rd June. 4506 


Principal Required for the 


Marine School of South Shields. Must be a 





graduate; preference will be given to a Master of 
Arts of Cambridge or Oxford. Qualifications : 
Engineering, Navigation, and Mathematics. Age 


not exceeding 40. Commencing salary £700 per 
annum, rising by annual increments of £50 to £850 
per annum.—Further information may be obtained 
from the Secretary, Col. R. CHAPMAN, C.M.G., 

D.8.0., Marine School, Barrington-street, South 
Shields, to whom applications with copies ‘of testi- 
munials should be sent before 1st June, 1938. 4514 


° Pian 1 5 
7 ‘he University of Sheffield. 
ASSISTANT LECTURER IN CIVIL 
ENGINEERING 
The Council are about to APPOINT an ASSISTANT 
LECTURER in CIVIL ENGINEERING. Salary from 
£300 to £350 per annum, according to qualifications. 


Further particulars may be obtained from the under- 
signed, with whom applications should be lodged by 


May 28tb. 
W. M. GIBBONS, 
Registrar. 





4590 


‘(he University of Sheffield. 


ASSISTANT LECTURER IN MECHANICAL 
ENGINEERING. 

The Council are about to APPOINT an ASSISTANT 
LECTURER in MECHANICAL ENGINEERING. 
Salary £300 per annum. Further particulars may be 
obtained from the undersigned, with whom applica- 
tions should be lodged by May 28th. 

W. M. GIBBONS, 
Registrar. 





4576 
ochdale Education Committee 


MUNICIPAL TECHNICAL SCHOGL. 
Principal : H. BOARDMAN, A.M.C.T 

APPLICATIONS are INVITED from Graduates and 
others specially qualified in Mechanical or Electrical 
Engineering for the POST of TEACHER of ENGI- 
NEERING DRAWING, MATHEMATICS, and 
SCLENCE, in the Junior Technical Day School and 
Evening National Certificate Classes. 

Drawing-office Experience essential and previous 
part or full-time Teaching Experience desirable. 

Salary in accordance with Burham Scale: Non- 
graduates, £186 to £384; Graduates, £234 to £480 per 
annum. 

Industrial experience, to the extent of seven years, 
may be taken into consideration when fixing the 
commencing salary. 

Duties to commence on the Ist September, 1938. 

Forms of application, which should be returned on 
or before May 30th, 1938, may be obtained on appli 
cation to the Secretary at the School. 

J. E. HOLDEN, 
5. Secretary for Education. 


~ sae 
Sudan Government. 
The Director of Education invites APPLICA- 
TIONS for the POST of LECTURER in MECHANICAL 
ENGINEERING in the School of Engineering at 
Khartoum. Candidates should be between the ages of 
24 and 28, unmarried, should have a University 
Degree in Mechanical Engineering, preferably of 
Honours standard, and have passed the Examination 
(or an examination qualifying for exemption) for 
Associate Membership of the Institution of Mechanical 
Engineers. Commencing salary £E.480 (or £E. 540, 
according to experience and qualifications), rising by 
biennial increments to a maximum of £E.1080 after 
eighteen years’ service (£E.1 equals £1 Os. 6d.). 
The selected candidate will not be required to take 
up his duties in Khartoum before Ist September, 1938. 
Further particulars are obtainable from _ the 
UNIV eee APPOINTMENTS BOARDS, or from 
CONTROLLER, Sudan Government London Office, 
Wellington House, Buckingham-gate, 8.W.1, to whom 
applications should be submitted not later than ist 











July, 1938. Envelopes should be marked ‘* Lecturer 
in Engineering.’ 4563 
a 
Crystal Palace School of 
ENGINEERING. Founded 1872. 


MECHANICAL, ELECTRICAL AND 
CIVIL ENGINEERING SECTIONS. 
Principal: F. C. P. LAWRENCE, M.S.E., 
Assoc. Inst. C.E., A.M.I. Struct. E. 
Thorough up-to-date Practical and Theoretical 

Instruction. Course completed in two years. 
Students admitted at beginning of any term. P 
1257 


We oolwich Polytechnic, S.E.18. 


The Governing Body zie APPLICATIONS 
for a FULL-TIME LECTURER in CIVIL and MECH 
ANICAL ENGINEERING frome. "Honours Graduates. 
Industrial experience essential. 
_ Duties will commence on ist September, 1938. 
Salary in accordance with the Burnham Scale for 
Teachers in Technical Institutions in London. 
Particulars of the appointment and forms of appli- 





cation may be obtained from the SECRETARY (on 
receipt of a stamped, addressed envelope). Closing date 
27th May. 4609 





Bengal-Nagpur Railway Com- 
J PANY, LIMITED. 
The Directors are prepared to receive TENDERS 


for :— 
6 BOILERS for F.T.S. CLASS TANK 
ENGINES. 

Specification and form of ‘Tender may be obtained at 
the Company’s Offices, 182, Gresham House, Old 
ge -street, Londen, E.C.2, on or after 16th May, 
19: 

A fee of 20s. will be charged for each copy of the 
specification, which is NOT returnable. 

‘Tenders must be submitted not later than Noon on 
eer 27th May, 1938. 

e Directors do not bind themselves to accept the 
out or any Tender, and reserve to themselves the 
right of er or dividing the order. 

y Order of the Boort. 
T. R. WYNNE, 


4574 “Montane Director. 





PUBLIC NOTICES. 


PUBLIC NOTICES. 





London County Council. 

DERS are INVITED for a. bt ISION 
and ee oe of ONE LANC RE STEAM 
BOILER, FITTINGS, BRICKWORK ‘SETTINGS, &e., 
at roe Green Hospital, Dartford, 

Specification, form of Tender, &c., an phaliable from 
Chief Engineer upon payment of £1 by crossed cheque 
or order payable to London County Council. (NoTE.— 
CasH WILL NOT BE ACCEPTED.) 

Amount returnable only if bona fide Tender is sub- 
mitted and not subsequently withdrawn. Particulars 
of work obtainable on personal application and 
— documents may be inspected before payment 
of fee. 

should be addressed - ew 


Remittances by post 
Westminster, 5 


Chief Engineer (B), County Boll. 
Personal inquiries at Room 5 
Contractors will be cor : observe the provisions 
of a fair wages clause, terms of which are set out fully 
in the instructions for Tender, form of contract, and 


the ‘ London County Council Gazette.’ 

No ‘Tender received by the CLERK OF THE 
COUNC LL at County Hall after 4 p.m. on Tuesday, 
14th June, will be considered. 562 





Metropolitan Water Board. 
ag = Pt AL OF SURPLUS Ay OBSOLETE 
INERY AND SCRAP METAL. 

The witenpaliton Water a invite TENDERS for 

he PURCHASE and REMOVAL of various items of 
SURPLUS PLANT, OBSOLETE MACHINERY, and 

RAP METAL, including Engines, Boilers, Pumps, 
een lying at works throughout their area. 
The material may be inspected at the different works 
on weekdays between the hours of 9.30 a.m. and 
4 p.m. (Saturday, 9.30 a.m. and 11.30 a.m.) on appli- 
cation to the Engineer-in-Charge. 

Tenders must be submitted on the official forms, 
which contain particulars of the items for disposal, 
and the conditions of sale, and these may be obtained 
from the Chief Engineer by personal application at the 
offices of the Board (Room 171) or upon forwarding a 
stamped, addressed envelope (large). 

Tenders, enclosed in sealed envelopes, addressed to 
the Clerk of the Board and endorsed ‘* Tender for 
Surplus Plant,’’ must be delivered at the offices of the 
Board (Room 122) not — — Twelve o'clock Noon 
on Monday, 13th June, 


The Board do not bind _ eae to accept the 
highest or any Tender. 
G. F. STRINGE 
Clerk > the Board 
Offices of the Board. 
173, Rosebery-avenue, E.C.1 
16th May, 1938. 4589 





Improvement Commis- 


SION 
AND TIDY ING-UP OF 
AT HEBBURN 


Tyne 


THE CLEARING 
LAND, &c., 


The Tyne Improv ement Commissioners invite 
TENDERS for the CLEARING and TIDYING-UP of 
LAND, &c., at Hebburn. 


Copies of the form of Tender, conditions of contract, 
and specification for the work may be obtained on 
application to the undersigned on and after Monday, 
16th May, 1938, on payment of a deposit of £1 Is., 
which sum will be returned on receipt of a bona fide 
Tender. 

Persons obtaining copies of the form of Tender may 
also obtain copies of the contract drawing from the 
Engineer-in-Chief, Mr. R. F. Hindmarsh, M. Inst, 
C.E., at this office. 

Tenders, in sealed envelopes, endorsed ‘* Tender for 
Clearing and Tidying-up of Land at Hebburn,”’ and 
addressed to the Chairman, Tyne Improvement Com- 
mission, Bewick-street, Newcastle-upon-Tyne, must be 
delivered at the undermentioned address not later 
than Thursday, 9th June, 19 

The Commissioners do not bind themselves to accept 
the lowest or any Tender. 

By Order, 
ALBERT BLACKLOCK, 
General Manager and Secretary. 

Tyne Improvement Commission Offices, 

Bewick-street, Newcastle-upon-Tyne, 





16th May, 1938. 4575 
ity of Plymouth. 
APPLICATIONS are INVITED for _ the 


POSITION of SENIOR ENGINEERING ASSISTANT, 
at a salary in accordance with Grade E.1 of the Cor- 
poration Grading Scale, commencing at £375 per 
annum, rising by annual increments of £25 to £450 per 
annum. 

Preference will be given to candidates who have 
passed the Associate Membership Examination of the 
Institution of Civil Engineers and/or old the 
Testamur of the Institution of Municipal and County 
Engineers, or equivalent qualification, and have had 
considerable engineering experience. 

Applicants must~be under the age of 40 years, 
except in the case of officers serving with another 
Local Authority, in which case the age limit is 45 
years, provided that the officer has been contributing 
under the Local Government and Other Officers’ 
Superannuation Act, 1922, since the age of 40. 

The appointment will be subject to the provisions 
of the Local Government and Other Officers’ Super- 
annuation Act, 1922, and to the selected candidate 
passing a medical examination. 

Applications, in the following form, stating :— 

a . 

2. Present and previous appointments, 

3. Qualifications and experience, 
accompanied by copies of two recent testimonials, 
together with two references, are to be delivered not 
aes than 9 a.m. on Friday, 3rd June, 1938, to the 

Cit y Engineer, The Guildhall, Plymouth, and endorsed 

Biisrecnss saat ant 

PATON WATSON, M. Inst. C.E., 


4577 City Engineer and Surveyor. 


id-Sussex Joint Water Board. 


NGINEERING ———. 





APPLICATIONS are BA ) for the APPOINT- 
MENT of an ENGIN BRING. SBE STANT to the 
Engineer and showy of the Board. Applicants 


should be preferably not more than 30 years of age, 
should hold some recognised qualification and should 
have had previous experience in the technical work of 
a waterworks undertaking with a pumped supply. 

Applicants ro ap _be capable of preparing plans, 
specifi of pumps, mains, build- 
ings, &¢., —_ the direction of the Engineer and 
Manager. Good draughtsmanship and a knowledge 
of levelling and surveying are essential. Commencing 
salary £200 per | rising by annual increments 
of £15 to £260 per a 

The successful ‘applicant will be required to con- 
tribute to the Superannuation Fund and to pass a 
medical examination. 

Applications, stating age, qualifications, and expe- 
rience, together with copies of two recent testimonials, 
are to be addressed a. the undersigned, endorsed 
“* Engineering Assistan and must be received by 
him not later than nl 26th May, 1938. 

Canvassing will disqualify. 

J. H. BALLY 


Clerk to the Board. 





18, Boltro-road, 
Haywards Heath, Sussex. 4507 





ort of Beira. 
APPLICATIONS are INVITED for the POST 
of CHIEF ENGINEER of the Port of pate Portu- 


etropolitan Borough of 
ISLINGTON. 
APPOINTMENT OF RESIDENT 
SUPERINTENDENT AND 
HORNSEY-ROAD BATHS. 


ASSISTAN' 
ENGINEER, 





The Council of the above ay invite APPLICA 
TIONS for the APPOINTMENT of RESIDEN’ 
ASSISTANT SU IPERINTENDENT and ENG INEER 
at their Baths and Washhouses Establishment in 
Hornsey-road, N.7. 

Candidates, whose age must not exceed 40 years, 
must be competent to take Full Charge of th 
Boilers, and Electrical, Engineering, Filtration, 
Sterilisation, and Purification Plants of several 
makers. 

‘he person appointed will be responsible to the 
General Superintendent and Engineer for th 


Establishment, 


Administration and Supervision of the 
considered 


A knowledge of Electricity will be 
advantage. 

The salary for the appointment will commence at 
£285 per annum, rising by annual increments of £15 
to a maximum of ye per annum, plus residence, 
coal, gas, electricity, 

The appointment will be made subject to the rules 
and regulations of the Council from time to time in 
force, relating to their officers, and the successful 
candidate will be required to pass a medica! 
examination. 

Applications (on forms to be obtained from th: 
undersigned, together with particulars of the appoint 
ment) must be delivered to the — set out below 
not later than Friday, 3rd June, 1 

Canvassing directly or indizently will a i 

. ERIC AMS, 
Teen Clerk 


ah 


‘Town Hall, 
Upper-street, N.1, 


20th May, 1938. 4620 





ivers Mersey and _Irwell 
CATCHMENT BOARD 
API pominnen * a. fee ASSISTANT 


APPLICATIONS are INVILED for the above POS) 


at a commencing salary of £360 per annum, with 
travelling and subsistence allowances 
Applicants must be between the ages of 25 and 35, 


have had a sound Engineering Training, be competent 
Surveyors, capable of Preparing Desigus and Drawings 
. connection with River Improvement and Control 

Works, and preferably have had some experience of 
Work and Control of 


Construction and Hydraulic 
Labour. 
Applicants must be Corporate Members of the 


Institution of Civil Engineers 

The appotntment is pensionable and subject to six 
months’ probation. 

Applications, stating age, qualifications, and 
experience, together with copies of three recent testi 
monials, and endorsed ‘* Second Assistant Engineer,” 
should be forwarded so as to reach the Engineer 
Rivers Mersey and Irwell Catchment Board, Carrington 
lane, Sale, Cheshire, not eis than the 3lst May, 1938 

KORGE ETHERTON, 
Clerk to the Board 
County Offices, Preston 4561 





‘|‘rowbridge, Melksham and 
DISinICT WATER BOARD. 

The Board invite APPLICATIONS from fully 

qualified persons for POST of WHOLE-TIME 


the 

IDENT ENGINEER-MECHANIC at the Pumping 
Station, Upton Scudamore. 

Commencing wages £3 10s., 
and light free. 

The person appointed must have a knowledge of 
Electricity, and be able to carry out Running Repairs 
to the Oil Engines and Pumps, and to supervise the 
work of the Pumping Station generally. 

Applications, together with copies of two recent 
testimonials, to be received by the undersigned not 
later than Noon on Saturday, the 4th June, 1935. 
endorsed ‘* Engineer-Mechanic.’ 

J. H. ANDERSON, 
Clerk of the Board 


with house, and coal, 


22, Silver-street, 
Trowbridge, 











nicack May, , 1906. 4588 
SITUATIONS OPEN. 
COPIES or Seemeeomase. Nor ORIGINALS, UNLESS 


SPECIFICALLY REQUESTED. 





TO ADVERTISERS UNDER BOX NUMBERS LN 
SITUATIONS OPEN SECTION. 

For the benefit of applicants, the Proprietors are 
prepared to insert brief notices that vacancies are 
filled, upon receipt of notifications from the Adver- 
tisers. These notices (limited to one line) will be free 
of charge, and co-operation is asked for. 





RAUGHTSMAN and TECHNICAL ASSISTANT, 





North Midlands Municipality.—The ADVER 
TISER THANKS those who REPLIED to his recent 
Announcement. The selected candidates have been 
written to. 4573 A 
Ww. CONTRACTORS’ AGENT for Laree 

Steel Bridge Contract in England. Extensive 
experience and good health essential.—Address, statiny 
qualifications and experience, in full, 4598, The Engi 
neer Office. 4598 A 





wy ae at for Lower Burma, Experienced KLEC 

RICAL and HYDRAULIC ENGINEER to 
Scnceenans Erection and Setting to Work Peltons, 
Alternators, Switchboards, Transformers, 33,000-volt 
Transmission Line. Furnished quarters, passage out 
and home. One-year agreement, with option by the 








Company of extending to three years. Salary. 
£650/750, dependent upon experience and qualifica 
tions.—Applications, stating age, full particulars 
training and experience, references, and copies of 
testimonials, to Box X.Y.Z.,"" © 0 95, Bishopsgate 
London, E.C.2 4595 A 
ase? PRES PRODUCTION MANAGER 
W's ust know trade thoroughly.— Address, 4566, 
The earned Office. 4566 A 
ANTED, MECHANICAL ENGINEER for Iron- 


stone Mine in Northamptonshire working open- 
cast and underground operations. An applicant used 
to the working of Mechanical Excavators preferred- 
Apply, stating age, experience, and salary required, 
to GENERAL MANAGER, Richard Thomas and Co., 
Ltd., Irthlingborough, Northants. 4586 A 





ERO ENGINE MATERIALS EXPERT, Experi 
A enced, REQUIRED, able to deal with Research 
into New Materials, Metallurgical and Physical 
Problems arising in Aero Engine Design and Produc- 
tion, also Investigations of Causes of Failures.—Apply, 
giving full details of qualifications, experience, and 
salary required, to ARMSTRONG a. 
MOTORS, Ltd., Coventry. 





For continuation of Small Adver- 
tisements see page 4. 





guese East Africa, from fully qualified Civil 
not less than 32 and not over 45 years of age, with 
experience in the Construction and Maintenance of 
Harbour Works. Preference will be given to appli- 
cants who have some knowledge of Port Management. 

Tbe appointment in the first instance will be for a 
period of three years, the salary being at the rate of 
£1500 per annum. Two months’ leave on full pay will 
be granted for each year’s service in Beira. first- 
class passage out and home will be provided. 

sue Se a candidate will have to pass a medical 
examina 

appetites should include a brief statement of the 
education, training, and experience of the a. 
together with copies of testimonials, and should 

ddressed to the Consulting Engineers for the Port, 

ee MeIK and HALCKOW, MM. Inst. C.E., 16, 
Victoria-street, Westminster, 8.W. 1, so as to reach 
them before the 2ist June, 1938. 4558 
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A Seven-Day Journal. 


An Inland Water Survey. 


Tue ‘Surface Water Year-book of Great Britain 
for the Year 1935-1936,” which has just been pub- 
lished by the Ministry of Health and the Scottish 
Office has been prepared under the direction of the 
Inland Water Survey Committee, and forms a 


statistical report relating to the twelve-month 
period ended September 30th, 1936, giving par- 


ticulars of the surface water resources of a number 
of river basins and their rainfall. It is hoped that 
the book, which will be issued annually, will form a 
standard work of reference on the subject, which 
should prove most useful to the interests connected 
with agriculture, land drainage, fisheries, industry, 
navigation, sewage disposal, or water supplies. 
Only a small part of the information at the disposal 
of the Inland Water Survey Committee is to be found 
in this, the first, volume of the Year-book, but the 
remainder will be dealt with in subsequent issues. 


The records relate to both small and large areas, 
including some mainly rural and others highly 
urbanised in character. The information given 


extends in some cases over several years. Particulars 
are also given of twenty-eight gauging stations in 
river basins in England, Scotland, and 
Wales. For each station some or all of the following 
information is given :—A short description of the 
station ; the drainage area and the records obtained ; 
daily discharges; an analysis of discharges on a 
monthly basis; monthly rainfall totals for certain 
representative stations; monthly evaluations of 
the general rainfall over the drainage area ; monthly 
evaluations of the average general rainfall for the 
standard period, 1881-1915; the average rainfall 
for each representative station ; and for a few stations 
tables of discharge frequencies. The value of the 
information will prove of greater importance 
further volumes are issued, and it is pointed out that 
variations from year to year can be so great that 
several years’ statistics must be compared before 
reliable information can be obtained of the variations 
of the water resources in any particular area. 


fourteen 


as 


The Duddell Medal 


On Friday, May 13th, at the Imperial College of 


Seience and Technology, South Kensington, the 
fifteenth Duddell Medal, presented by the Council 
of the Physical Society, was awarded to Professor 
Hans Geiger, of the University of Tiibingen, for his 
experimental work and the solution of fundamental 
scientific problems connected with radio-activity. 
The medal, we may recall, is awarded to persons 
who have contributed to the advancement of know- 
ledge by the invention or design of scientific instru- 
ments, or by the discovery of materials used in their 
construction. Professor connection with 
this country goes back to the early days in this 
century, when he came to Manchester in order to 
study radio-activity under the direction of the late 
Lord Rutherford. An early result of this collabora- 
tion was the demonstration of the possibility of 
detecting a single alpha particle by its electrical 
effect. The Geiger counter, in its first form, made 
possible the more rapid counting of the beta as well 
as the alpha particles, while in its more recent form 
introduced by Geiger himself, even the differentiation 
of the effects produced by alpha and beta particles 
may be studied. As well as inventing devices suit- 
able for the investigation of radio-active phenomena, 
Professor Geiger has himself contributed new methods 
of attack on radio-active problems which | 


Geiger’s 


have 
embraced the determination of the ranges of alpha 
particles from various radio-active products, and the 
retardation of alpha particles by matter, and the 
scattering of a beam of alpha particles by thin 
sheets of matter. Much of this work led up to 
the formulation of Lord Rutherford’s nuclear theory 
of atomie structure, with its far-reaching develop- 
ments and reactions on atomic theory. Professor 
Geiger has found time for literary work, but his 
experimental work will always stand out as an 
example of that type of mind which invents ingenious 
apparatus and uses the new means created to extend 
the frontiers of our knowledge. 


The Faraday Lecture. 


“THE Evolution of Electrical Power *’ was the title 
of the Faraday Lecture delivered before the Institu- 
tion of Electrical Engineers by Dr. A. P. M. Fleming 
on Thursday, May 12th. It began with the presenta- 
tion of a short film showing the discoveries by Gilbert, 
Galvani, Volta, Oersted, and Sturgeon, and was 
followed by one devoted to the classical experiments 
of Faraday on which the development of his first 
electrical generator and of all subsequent electrical 
plant and apparatus is based. Few men, Dr. Fleming 
explained, possessed an experimental skill and 
patience equal to that of Faraday, and few entered 





with comparable success into such a diversity of fields 
of investigation. Although many changes had béen 
made in the construction of electric generators since 
Faraday produced his machine in 1831, the principle 
underlying their operation remained the same. The 
history of the evolution of the electrical industry 
was a record of a continuous struggle by engineers 
to overcome the difficulties associated with the need 
for devising the most economic means of manufac- 
ture and operation of electrical and its associated 
mechanical plant, and for ensuring its reliability and 
safety in use. One problem had given place to 
another as the component parts of power systems 
had increased in size, and the solution of each in 
turn had depended on the successful application of 
contemporary science. Out of scientific discovery 
had come new techniques for studying more and more 
precisely the fundamental factors affecting the ability 
of materials of construction to withstand the mecha- 
nical, electrical, and thermal stresses to which they 
were subjected in practice. The evolution of the 
national grid system was outlined by the lecturer, 
and following a brief description of its operation and 
control, reference was made to a proposed scheme of 
electrical interconnections throughout Europe, to 
the growth of electricity consumption per head of 
population in various countries, and to the extent to 
which electrical power has become a commodity of 
export from countries such as Switzerland and the 
United States, where water power is plentiful. 


New Industries in the Special Areas. 


In the course of a speech made at Birmingham on 
Monday, May 16th, when opening an exhibition 
organised by the Team Valley Trading Estate, Sir 
George Gillett, the Commissioner for Special Areas 
in England and Wales, said that in spite of the great 
improvement in trade that took place in the Special 
Areas in 1936 and 1937, there yet remained a great 
deal to be done. On the banks of the Tyne the arma- 
ments orders were certainly helping to provide em- 
ployment, but even when they were allowed for there 
was an unemployed pool of 96,016 persons still seeking 
work. That pool was much larger when the Team 
Valley Trading Estate was started about three years 
ago. The reason for the establishment by His 
Majesty’s Government of the Team Valley Estates 
was to provide an ideal location for new industries 
in the Special Areas. That task it was successfully 
carrying out and for its record of ninety-seven tenants 
since its inception it deserved praise. It was not 
intended by the exhibition, Sir George stated, to 
attract existing industries from the Midlands, but to 
show Birmingham business men that an ideal place 
existed, if they wished to establish branch factories 
or to develop some new industry, which perhaps now 
was in the hands of foreign competitors. He urged 
on them that in the interests of the nation there was 
an excellent case for choosing a Special Area for any 
new venture. That this fact was becoming recognised 
by industrialists was borne out by the fact that over 
200 firms had completed negotiations for setting up 
new undertakings in the Special Areas of England 
and Wales and Scotland, either with the Special Areas 
Commissioners or with one or other of the trading 
estates companies. 


The Guild of Engineers. 


At a meeting of engineers held at Caxton Hall, 
Westminster, on Monday evening, May 16th, over 
which Sir John Thornycroft presided, it was decided 
to form “‘ The Guild of Engineers,” with the object 
of promoting the social and economic welfare of 
engineer, to stimulate public service in the profession, 
to encourage and develop the efficiency of the engi- 
neer, and to promote unity in the profession. In a 
Journal note which was published in our issue of 
May 6th we summarised the report of the ‘“‘ Com- 
mittee on the Status of the Engineer,” recently pub- 
lished. It will be recalled that two reports were 
presented. The majority report of the Committee 
recommended the formation of *‘ The Guild of Engi- 
neers,” in accordance with the temporary constitu- 
tion and by-laws given in appendices to the report. 
Membership was to be open to members, associate 
members, associates of the principal engineering 
institutions and to graduates in engineering of a 
British university, not less than twenty-five years 
of age. The minority of the Committee recommended 
the formation of an “‘ Association of the Engineering 
Profession,” with membership restricted. during its 
initial period, to members and associate members 
of the four founder institutions of the Engineering 
Joint Council, and the appointment of a committee 
of the Association to draft a provisional constitution 
and to perform other initial functions. The majority 
report was presented by Mr. P. St. L. Lloyd, the 
Chairman of the Committee, and the minority report 
by Mr. Robert Chalmers, but after a long discussion 





on points of detail, both reports were rejected by 
close votes. It was then proposed by Mr. R. J. 
Siddall that the majority report should be accepted 
with the modification that the membership be 
restricted to the four major institutions. It was 
pointed out by Sir John Thornycroft that the adop- 
tion of such a proposal would enable the Committee 
to get to work and to see how it would be possible 
eventually to bring in others than those represented 
by the four institutions. The proposal of Mr. Siddall 
was accordingly accepted, and a Council of fifteen 
was elected in accordance with the constitution laid 
down in the majority report. 


Engineering Unions and Rearmament. 


On Tuesday, May 17th, it was announced that the 
Amalgamated Engineering Union and the Confedera- 
tion of Shipbuilding and Engineering Unions had 
accepted the invitation to meet the engineering 
employers on Wednesday, May 25th, when the action 
to be taken to speed up the rearmament programme 
in response to the request of the Government will 
be considered. It is understood that the unions 
propose to attend the joint conference in order to 
hear what proposals are put forward by the employers. 
It seems unlikely that the unions will put forward 
their own proposals, but it is probable that some 
effort will be made to ascertain the number of skilled 
men who are now available for armament work, and 
what factories, especially in districts where work is 
slackening off, could be adapted to Government use. 
Considerable anxiety is felt, especially among the 
engineering unions, about the increase in the number 
of skilled men without work. In his Presidential 
Address at Glasgow, delivered on Monday last, Mr. 
William Westwood, of the Confederation of Ship- 
building and Engineering Unions, said that any 
acceleration scheme must contain a safeguard against 
the slackening off of work or slumps. There were 
now, he stated, over 80,000 registered unemployed 
among the various branches of the engineering 
industry, of which over 40,000 were engaged in 
general engineering trades. Following a_ private 
meeting of the unions held in Glasgow on Tuesday, 
it is reported that claims for increases in wages, 
paid holidays, and shorter hours, also the abolition 
of wage differences, especially in the aircraft industry, 
may be raised, as well as the recognition of shop 
stewards. In the course of a speech made at the 
dinner of the Air League on Tuesday evening, Sir 
Thomas Inskip, the Minister for Co-ordination of 
Defence, said that the supply of skilled labour for 
the aircraft programme was not in sight, and labour 
might have to be drawn from other branches of the 
engineering industry. Out of the number of registered 
unemployed, the skilled men immediately available 
for employment in their registered occupations 
was small. The best way of bringing suitable work- 
people together would have to be considered. 


The Underground Railway Collision. 


It is with the deepest regret that we have to record 
the worst accident that has occurred on the London 
Underground Railway system for the last thirty 
years. It occurred between Charing Cross and Temple 
Stations shortly before ten o’clock on Tuesday morn- 
ing, when a heavily laden Inner Circle train crashed 
into a Barking train which had come to a standstill 
in the tunnel. Six persons were killed and many 
injured. Over forty were given immediate medical 
attention, and on Tuesday evening eight were still 
detained in hospital. The Inner Circle train was not 
seriously damaged and the driver was but slightly 
injured and was able to make a statement with regard 
to the signals. The two rear coaches of the Barking 
train were forced into each other, and were lifted 
nearly to the roof of the tunnel. Most of the casualties 
occurred in the second coach, and the sides of both 
coaches had to be cut away to release passengers. 
The line was cleared during the day and normal 
running was resumed at about 9.50 on Tuesday 
evening. No explanation of the accident can be 
given until the official inquiry has been held. The 
elaborate safety signalling system of the Underground 
makes it at the moment almost incomprehensible. 
Reference should be made to the ready help given by 
the staffs of the Charing Cross and Westminster 
Hospitals, and the police and fire brigade. Lord 
Ashfield, the chairman of the London Passenger Trans- 
port Board, and Mr. Frank Pick, the vice-chairman, 
visited the scene and took part in the rescue work 
with the railway staff. The Minister of Transport, 
Mr. Leslie Burgin, with Col. A. H. O. Trench, the 
Ministry of Transport Inspecting Officer for Railways, 
were also present. On Tuesday evening it was 
announced that the Minister of Transport had 
appointed Col. E. Woodhouse, one of the Inspecting 
Officers of Railways, to hold an inquiry into the 
cause of the accident. 
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Voltage Regulators. 


No. 


(Continued from page 


te the vibrating contact regulators the Tirrill 
regulator first introduced by the British 
Thomson-Houston Company over thirty years ago 
is one of the best known. One of a pair of co-operat- 
ing contacts is spring mounted and is given a periodic 
movement. The other contact remains in a steady 
position for a given load condition, but occupies a 
different position for each different load condition, 
and makes contact with the first for longer or shorter 
periods of the complete time of its motion. Through 
the medium of relays the contacts operate to insert 
when open and to short circuit when closed, a portion 
of the tield rheostat of the exciter supplying the field 
winding of the alternator. At high loads the relay 
contacts co-operate to be closed for a longer period 
than they are open, so that the exciter voltage will 
be higher than it is at low loads when the contacts 
co-operate to be open for a longer time than 
they are closed. To regulate the alternator voltage 
the second or steady contact is associated with an 
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“Tre ENGInecer” 


FiG. 9—DIAGRAM OF TIRRILL REGULATOR 


electro-magnetic mechanism such as a torque motor, 
or, more usually, the plunger of a solenoid connected 
to receive the supply voltage. For a given voltage 
the pull on the plunger is uniform over the range 
through which it operates, so that when the weight 
of the plunger and the pull it experiences are balanced 
by a weight the plunger will remain stationary at 
any given position in which it is placed within its 
working range of movement, if the voltage across the 
solenoid circuit does not vary. The position of the 
steady contact and its associated plunger is an 
indication of the exciter voltage, for at any load it 
is that position which is required to make such a 
characteristic inserting and short circuiting of the 
field rheostat as to produce the exciter voltage 
required for the prevailing load. If the load varies 
and the alternator voltage rises or falls in conse- 
quence, the pull on the plunger will increase or 
decrease temporarily and move the steady contact 
towards a new position which will give the correct 
































100 1 1 —-—- 
2 ~= 20 \ al Field Current Variations 
zs > \ Voltage eg WA | with Beating of Regulator 
SS 60 
e+ met [AANA ataov 
=s§ 40 
I & 20 ° Field Current | wer at GOV 
| T 
EP | | ~~~. at 20 V 
° 1 2 3 
“Tre EwGineer” Time R&R 


Fic. 10-TiME CHARACTERISTICS OF SELF -EXCITED 
EXCITER 


insertion and short circuiting of the exciter field 
rheostat for the exciter voltage to produce a normal 
alternator voltage at the new load. 

At the upper part of Fig. 9 the spring-mounted 
contact which is given a vibratory motion by the 
D.C. control magnet, is shown. On the right of the 
diagram is the core of the A.C. control magnet, 
which is mechanically associated with the steady lower 
contact, and the coil is fed, as shown, through a potential 


transformer connected to two of the terminals of 


the three-phase alternator. Since when current corres- 
ponding to the normal voltage passes through the 
coil the core is balanced in any position over its range 
of travel, at low loads when the core has been brought 
to the:higher end of its range, the main contacts 
are not touching during most of the time of the beat. 
But at high loads, when the core has been brought to 
the lower end of its range of travel, the contacts 
are touching during the greater part of the beat. 
These main contacts operate relay coils to make 
and break the relay contacts which short circuit 
and insert resistance in the exciter field circuit. The 
point is illustrated in Fig. 10, which shows in heavy 
lines a typical time characteristic of a self-excited 
exciter, both when the exciter field rheostat is short 
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circuited so that the exciter voltage rises from the 
lower value to the highest, and when the resistance 
is again inserted and the exciter voltage falls from 
the highest value to the lowest. The thin lines 
show the corresponding rise and fall of field current, 
the difference between the first and second set of 
curves corresponding to the saturation characteristic 
of the exciter. On the right of the curves are shown 
the field current variations when the regulator is 
beating under three separate conditions to produce 
high, medium, and low exciter voltages. 

Although many vibrating contact regulators have 
been developed, the Tirrill regulator has the feature 
that since the beating is generated by the variable 
pull of the D.C. coil, following the periodic variation 
in the exciter voltage, it is responsive to the exciter. 
Since it makes use of the fluctuating exciter voltage 
to perpetuate the vibratory motions of the contacts, 
it is self-exciting. Moreover, the periodic time of 
the beat accommodates itself to the speed of response 
of the exciter with different machines and even 
with the same machines the period of beat is 
lengthened when the extremes of the range of working 
are reached, so that at the high range a much 
longer period is allowed for the voltage to rise 
and at the lower part of the range a much longer period 























Fic. 11—TIRRILL REGULATOR WITH SEVEN RELAYS 


is allowed for the voltage to fall than is allowed for 
the combined rise and fall in the middle of the range. 
Originally the Tirrill regulator had but one pair 
of relay contacts operating on the exciter field 
rheostat. This type, with the appropriate relay, is 
still supplied for the smaller machines, but as 
machines increased in size with increased ranges of 
exciter voltages, limitation to the application of a 
single relay regulator was experienced, and this type 
of apparatus was replaced by a regulator with a ring 
of relays (Fig. 11) numbering as many as twelve. 
Occasionally, additional relays have been embodied 
in one regulator by adding additional relay rings, 
but the difficulties in applying regulation to large 
machines have now been overcome in other ways. 
As regards the rupturing duty of relay contacts, 
it is desirable to explain that upon the insertion of 
resistance into an inductive circuit as by the opening 
of relay contacts, the current tends to continue to 
flow throughout the circuit, and in passing through 
the inserted resistance requires a voltage to appear 
across the resistance in accordance with Ohnis 
law. Actually, the current immediately begins 
to fall from its old value to a lower value, as deter- 
mined by the value of the inserted resistance and 
the change of flux in the inductive part of the circuit 
with falling current, producing a voltage across the 
opened contacts while the current is still above its 
new steady value. While the appearance of sparks 
upon the breaking of an inductive circuit is familiar 
to all, it will be seen that the tendency to sparking 
in this case depends both upon the current being 


carried when the contacts are closed and the resistance 
which is inserted into the current when they open. 
In Fig. 12 is shown a graphical construction for 
determining the resistance of the exciter field circuit 
for a given exciter field voltage, which will help to 
show how the exciter field rheostat changes with 
different types of exciters. 
” The first curve is a satura- 
tion curve for an exciter 
working with a maximum 
| voltage O E, and with a 
} | corresponding maximum 
| field current OC. The point 
on the curve corresponding 
tomaximum exciter voltage 
and current is indicated 
| asa. For a shunt machine 
| working at any voltage 
Oe with excitation Oc, 
i as at point b, the value of 
| the resistance in the exciter 
| / field circuit is obtained 
{ by drawing a line between 
zero and point 6 on the 
| saturation curve and then 
extending this line’ to 
meet the extension of the 
line Ca in d when ad is 
the resistance required in 
the rheostat. But if the 
machine is used as a 
self-excited machine with 
separate excitation voltage, 
the same as the maximum 
voltage O EK, tirst the line 
cb is produced to cut Ea 
L in f, and then a line drawn 
, through zero and f to cut 
Ca produced in g_ will 
give ag as the resistance 
required, The diagram 
shows how with the self 
excited exciter the resistance of the rheostat tends 
to a constant value for low exciter voltages, while 
with the corresponding separated excited exciter 
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FiG. 12—FlIELD RESIST- 
ANCE DIAGRAM 


the resistance becomes more and more for every 
decrease. Other lines on the diagram will be 
considered later. 

There were two reasons for introducing the 


separately excited exciter. One was to overcome the 
tendency for shunt machines to be unstable at low 
voltages, and the other to obtain quick response when 
a change of exciter voltage is required. On B.T.H. 
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FiG. 13—RELATIVE STABILITY CURVES 


turbo-alternators the separate excitation is obtained 
from a service machine which is conveniently con- 
tained in the same frame as the main machine. In 
Fig. 13 the relative stability of the two types of 
exciters is shown by comparing the amount of external 
resistance required for different exciter voltages 
throughout the range. With the separately excited 
machine a change in resistance will always give a 
definite change in voltage, but with the shunt machine 
an alteration in resistance at low voltage may com- 
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FIG. 14—RELATIVE RESPONSE CURVES 


pletely suppress the exciter voltage, especially if 
hysteresis is present in the magnetic circuit. 

The relative response of the same machine when 
self and when separately excited is shown in Fig. 14. 
Both rising and falling curves show in the latter case 
quicker adjustments of voltage. This rapidity in the 
case of the rising curve is because a maximum 
voltage is always available for exciting the separately 
excited machine, while the shunt machine depends for 
its excitation upon the voltage which is being 
generated for the time being by its armature. In 





the case of the falling curve the reason for the quicker 




















aye DEE iaWickcn dose 


4 
+ 








RnR ACS te 


sagem 














: 
=f 
* 





May 20, 1938 


THE ENGINEER 


557 








response is that much more resistance has to be 
inserted in the field circuit of the separately excited 
machine to reduce its pressure to a lower voltage. 

To appreciate the difference in the operation of the 
Tirrill regulator with the two types of exciters it will 
be noted from Fig. 13 that a much larger rheostat 
is required for the separately excited exciter. This 
increase means that with the same current in the 
field circuit when the regulator contacts are closed 
a correspondingly greater voltage will appear across 
the contacts when they open to insert the larger 
resistance. With a limited number of relays there 
are difficulties which have been overcome in 





various ways. The value of resistance inserted in 
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mutual with respect to the exciting winding, there 
are limits to its effectiveness. 

If instead of being closed either directly upon itself 
or through a low resistance the mutual winding is 
excited with a small current in the reverse direction 
to that in the ordinary winding, the latter will 
require a correspondingly additional amount of 
current at every condition of operation. This is 
indicated in Fig. 12 by moving the normal saturation 
curve a small distance to the right at all voltages, 
and although the excitation at all voltages is increased 
by a small amount the resistance to be inserted to 
reduce to a low voltage is less, as can be seen by 
further developing the constructions used in this 
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FIG. 15—CONNECTIONS FOR 


the exciter field circuit by the opening of the regu- 
lator contacts corresponds to what is called the 
‘“ Tirrill ’’ position of the rheostat and is that resist- 
ance necessary to produce quickly an appreciable 
drop in exciter voltage. With the average shunt 
machine the value of resistance necessary to do this 
has been found to be that which will decrease the 
alternator voltage when the machine is working on 
open circuit to 40 per cent. of its normal working 
value. But with separately excited machines the 
rate of fall of voltage is so much quicker that satis- 
factory results are obtained if the value of resistance 
in the exciter field circuit is such as to reduce the 
alternator voltage with the machine unloaded to 75 
per cent. of its normal value. 

If in addition to the usual windings on the exciter 
poles a second winding is provided which, by being 
short circuited upon itself or through a small resist- 
ance, is made mutual with the exciting winding, this 
additional winding will carry an impulse of current 
in one direction or the other as often as the exciter 
field circuit conditions change. If this second winding 
is perfectly mutual with the exciting winding the 
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FIG. 16—-WHEATSTONE BRIDGE CONTROL 


Tre ENcincene 


current in the latter will, upon change in the resistance 
of the exciter field circuit, immediately assume a new 
steady value corresponding to the new circuit con- 
ditions and the impulse of current corresponding to 
the gradual change which would otherwise have 
taken place will flow in the closed mutual circuit. 
The energy associated with the change in flux is 
absorbed in the mutual winding and the duty of the 
regulator relay contacts is thus reduced. 

When an attempt is made to make a separately 
excited exciter withan extremely rapid increase of volt- 
age response, the falling curve is somuch faster than the 
rising curve that even with a very quick opening and 
closing of the regulator contacts the fall of the exciter 
voltage during that part of the regulator beat is too 
great. But the use of the mutual winding adds a 
small time constant both to the rising and falling 
voltage, and while this does not appreciably alter the 
response for the rising voltage, it makes an appre- 
ciable difference to the falling voltage, thus tending 
to equalise the division of beat during a larger portion 
of the range of operation. By reason of the fact, how- 
ever, that there is a practical limit to the degree within 
which the mutual winding can be made perfectly | 





ALTERNATOR EXCITATION 


diagram. The point on the displaced saturation 
curve corresponding to e is now 6’, and using the 
construction previously explained for separately 
excited machines c’ b’ is produced to f’ and a line 
through the origin and f’ to g’ to cut C’ a’ in g’, gives 
a’ g’ as the resistance required in the rheostat. The 
tendency to increase contact duty with the slightly 
greater current is more than counterbalanced by the 
large decrease in resistance across the relay contacts. 
A stability curve for this arrangement of exciter 
excitation is included in Fig. 13. 

To put the regulator into service with an exciter 





having a biasing winding a bias switch is provided. 
With this switch open the regulator is balanced in 
the ordinary way, and instead of bringing the rheostat 
down to the “ Tirrill position ” to bring the regulator 
into operation, the biasing switch is closed, when the 
regulator then carries on with its usual functions, for 
it is arranged that the “ Tirrill position ’’ when the 
biasing winding is in use is approximately the position 
for normal voltage on the alternator when carrying 
no load and the biasing switch is not in use. To some 
extent the advantages of the mutual winding with 
the biasing winding can be obtained by connecting a 
small resistance of not less than half of its own value 
across its terminals. The diagram Fig. 15 shows a 
complete scheme of alternator excitation and control 
with a mutually connected bias winding in use. 

In the absence of a negative bias winding on the 
exciter field frame a system of resistances in the form 
of a Wheatstone bridge is sometimes employed, as in 
Fig. 16. Regulation is obtained by varying the 
resistances ab and cd while the resistances ac and 
bd remain constant. By suitably proportioning the 
resistances it is possible to control the exciter voltage 
down to zero with reasonable values of the resistance 
ab and cd and maximum voltage is obtainable 
without unduly increasing the total service exciter 
current due to extra loading imposed by the arms 
acbd, The Tirrill regulator relay contacts are shown 
in Fig. 16 operating across the variable resistances 
abanded. The current carried by the relay contacts 
when closed will be slightly increased by the amount 
of current through the arms ac or bd; but, as with 
the negative bias, the tendency to increase contact 
duty with the slightly greater current is more than 
counterbalanced by the large decrease in resistance 
across the relay contacts. 

The most important step that has been made so 
far as the regulator itself is concerned to overcome 
the difficulties arising from high contact duty with 
separate excitation on exciters has been to operate 
the contacts in cataract instead of in unison and 
arranging them to work over successively graded 
sections of the exciter field rheostat. By this arrange- 
ment the duty on the relay contacts is considerably 
decreased and for ordinary service conditions a regu- 
lator with a reasonable number of relay contacts can 
be designed to control the largest machines. With 
this arrangement only one or two relays beat at light 
loads, the others remaining open. As the load 
increases more relays take up the beat until at top 
loads the relays which were first beating at light 
loads remain permanently closed. 

(To be continuedl) 








Cape Town Water 


Purification Plant. 
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OR a number of years the colour of the water 
supplied from the Cape Town reservoirs was 
the subject of strong complaints from the con- 
sumers, but no steps were taken by the City Council 
to eliminate the objectionable feature. However, 
a new phase developed when the city engineer and 
the water engineer reported to the Council that 
acidity in the water caused such corrosion that the 
life of the pipes was reduced by 20 per cent. and that 
to preserve and maintain the carrying capacity of 
the 700 miles of water mains necessitated £20,000 
being spent annually. It was also pointed out that 
by the establishment of a plant for the filtration, 
purification, and clarification of the water, the organic 
decomposition would be entirely eliminated. As a 
result of these representations the Council decided 
upon a small experimental plant having a capacity 
of 300,000 gallons per twenty-four hours, which was 
erected at Constantia Nek, Wynberg, four years ago. 
This £10,000 plant has proved of the greatest value, 
and as a result of its successful working it was decided 
to undertake by stages the filtration, &c., of the whole 
of the water supplies to Cape Town consumers. 

The Kloof Nek water filtration and treatment 
plant, now in course of construction, is the second 
step in a programme which will eventually effect 
the filtration of the whole water supply of the City 
of Cape Town. The general design of the Klvof 
Nek plant, which was carried out by the City Water 
Department, is based on the results of the very 
exhaustive experiments and investigations carried 
out at the experimental plant. The elevation of the 
two pavilions and the filter-house between (shown on 
the engravings herewith and on page 568) was designed 
by Mr. F. K. Kendall, F.R.1.B.A., and the details 
of the reinforced concrete construction were entrusted 
to Mr. Stubbs, of the Reinforcing Steel Company 
Ltd. The design of the actual filter beds, subject to 
certain conditions, was left open to allow competition 
among the various firms, the contract for the whole 
work being obtained by Candy Filter Company, Ltd., 
London, through its agents, Messrs. Dowson and 
Dobson, of Johannesburg, the building and concrete 
construction being sub-let by this firm to Murray 
and Stewart, Ltd., of Cape Town. The total value 
of the contract amounted to £53,930, and the total 
estimated cost of the whole work, including new 





mains, approach road, and staff and operators’ 
quarters, &c., is £65,000. 
NATURE OF SUPPLY. 

The water to be treated is drawn from the Wood- 
head and Hely Hutchinson reservoirs, situated 
on the Table Mountain plateau at a height of 2400ft. 
above sea level. These reservoirs have a combined 
capacity of 420 million gallons, and until 1918, when 
the first instalment of the Steenbras water scheme 
was inaugurated, they were the mainstay of the Cape 
Town water supply. Owing to the growth of the 
city they are now only sufficient to meet the demands 
of the Upper Levels of Sea Point and the gardens, 
and these are the only areas that will benefit from the 
construction of the Kloof Nek plant. The remaining 
and larger areas of the city and southern suburb 
must wait until the Steenbras filtration works are 
completed in some three years’ time. 

The water from these reservoirs flows down an 
open gorge to an intake and screening chamber at 
R.L.1714, where it enters a pipe line passing through 
the Woodhead tunnel, about } mile in length, and 
discharges into a break pressure tank 419ft. below. 
From this tank a pipe line runs along the mountain 
slopes for a distance of 3} miles and discharges into 
the Kloof Nek reservoir at 884ft. above sea level. 
A branch is taken from this pipe about } mile from 
Kloof Nek reservoir, and led up the mountain side 
to the intake bay of the filtration plant at R.L.935, 
and after passing through the plant the water will 
discharge as before into the Kloof Nek reservoir 
through a new 12in. main branched at the foot 
of the slope into the old main, so that the parallel 
flow will compensate for the loss of head at the plant. 

As will be seen from the analysis given later in 
this article, the raw water is highly coloured, acid, 
and corrosive in character. After heavy rains it is 
also liable to pollution, and the only safeguard at 
present is chlorination at the service reservoir, 
where, owing to the high organic content, a very 
heavy dose is necessary. When the filter plant is 
in operation the raw water will be coagulated with 
lime and alumina at a pH of 8-5. The water will 
then receive a small dose of chlorine and be finally 
limed a third time to a pH of 9-2 before it enters 
the main. The reason for the three separate additions 
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of lime is as follows:—In coagulating this acid 
coloured water, it has been found necessary to keep 
the pH value as low as possible, due regard being 
made for free alumina in the filtrate. An increase 
in pH of the already coagulated water results in a 
release of colour and a poor floc. Thus, until 
the coagulated matter is removed by settlement 
and filtration, conditions must be maintained for 
optimum coagulation and colour removal. The 
water is then treated to minimise corrosion, the first 
stage being the formation of calcium bicarbonate 
and calcium carbonate (the raw water being deficient 
in these substances), by the second lime dosage 
and subsequent carbonation. If excess lime is added 
at this point it raises the pH so that supersaturation 
point is reached with respect to calcium carbonate, 
and precipitation will occur in the clear well. The 
third addition of lime, immediately before the water 
enters the main, produces the supersaturation 
mentioned above, which results in coating the interior 


pavilions on either side are built as separate units. 
The roof of the corridor between the sedimentation 
tanks and the filter-house, &c., which also carries 
the raw water channel and filter launder, is cast 
monolithic with the walls of the tank on one side, 
but is free to move on corbels on the other side, 
the inlet pipe to each filter being built into the 
launder wall only, and where it passes through the 
filter wall it is surrounded by a bitumen pad to allow 
for any slight movement that may take place between 
the two units. 

The south pavilion has three storeys; on the 
ground floor is the chemical store with a lift for 
delivering the chemicals to the upper storey. The 
remainder of this floor is allotted to the carbonation 
plant, which has a capacity of 600 lb. CO, per twenty- 
four hours. It consists of a duplicate set of water- 
jacketed stoves, an ‘‘ Aero-Pannier ”’ and an “ Ideal ” 
boiler, each with about 10 square feet grate area, 
burning coke. The flue gas temperature is kept 





Berm 





while one will be kept as a spare. The first lime and 
the sodium aluminate feed will be conducted to the 
raw water inlet weir, and the alum will be added 
lower down the launder. The upper storey into which 
the lift delivers the chemicals has six bins with 
hopper bottoms which discharge into their respective 
dry feed machines on the floor below. An overhead 
runway transports the chemicals from the lift to 
the main storage bins. A service tank of 1000 
gallons capacity, supplied by a small pump in duplicate 
in the basement, is installed in the roof for supplying 
water for chemical feeders and for domestic use. 

The north pavilion contains offices and rooms 
for the use of the staff and houses machinery, &c. 
On the upper floor there is a large visitors’ room 
commanding an unobstructed view over the sea, 
with an office and laboratory overlooking the 
sedimentation tanks and mixers at the back. The 
ground floor is entirely taken up with the trans- 
formers, switchgear, pumps, and air compressors. 


















2 Sedimentation Tanks 130' x 35‘ x 10'- 4’Deep(Water) 
6 Mixing Chamber 11' x 11’ x10 -12 Deep(Water} ¢ 
6 Filter Beds 20'x 13-3" 
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SECTION C.C. 
PLAN AND SECTIONS OF THE KLOOF NEK WATER FILTRATION AND TREATMENT PLANT 


of the pipes with a thin film of calcium carbonate. 

By adjustment of the total alkalinity and the final 

pH value, the thickness of this film can be controlled. 
GENERAL DESCRIPTION. 

Very heavy excavation work was required at the 
site as the average slope was about 30 deg. Trial 
pits were sunk in three places on the proposed site, 
which indicated that the bulk of the excavation 
would be decomposed granite formation. The 
building faces approximately due west, overlooking 
Camps Bay and the Atlantic Ocean, and, with 
Table Mountain as the immediate background, is in 
a magnificent position. The buildings are of brick, 
3in. blue hards to plinth level, and above that 2in. 
bricks, lime pointed, have been used; large steel 
windows are fitted throughout, and the pitched roof 
is of green tiles. All doors and stairways are of 
teak. The sedimentation tanks, mixers, filters with 
clear well underneath and water channels, are all 
of reinforced concrete construction ; two expansion 
joints are provided in each sedimentation tank, 
and the fixing chambers, filter-house, and the two 





below 600 deg. Fah. by the water jacketing, the 
heated water being delivered into a common calorifier. 
The water from this calorifier is used to dissolve 
the alum from the dry feeder and, if necessary, can 
be used for radiator heating in the plants. The 
gases are drawn through a concrete scrubber 2ft. 6in. 
square and 6ft. high, packed with crushed limestone 
and sprayed with water to remove dust, sulphurous 
and acid compounds from the coke, after which 
they are dried in a vessel packed with wire gauze 
and delivered to the suction of the blowers. These 
blowers are of the “ Roots” type, giving constant 
delivery and pressure. Adjustment of the CO, 
dosage is made by regulation of an air dilution valve 
placed on the suction side of the blowers. An 
Electroflo recorder gives the percentage of CO, 
and integrates the total CO, in pounds per twenty- 
four hours. A repeater device records in the main 
filter-house. 

On the second floor there are six chemical dry 
feeders, three of which will supply lime to the points 
mentioned previously; one will supply sulphate 
of alumina, one sodium aluminate if required, 
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SECTION 0.D. 


The wash-water pumps are in duplicate, each having 
a capacity of 1325 gallons per minute at 25ft. head, 
driven by a 10 H.P. motor. Duplicate air 
compressors for air scour during the washing of the 
Candy filters supply 275 cubic feet free air per minute 
at 3 lb. to 5 lb. per square inch. Each duplicate set 
has a change-over switch with a common starting 
gear. A travelling crane enables the machinery 
to be lifted and removed through wide sliding doors 
opening on to the ground level. 


DESCRIPTION OF PLANT. 


The plant has a designed capacity of 3,000,000 
gallons per day, but with provision made for an 
overload up to 4,000,000 gallons per day. A plan 
of the plant is shown herewith. The raw water enters 
an inlet bay at the south end of the plant and flows 
over a weir, where the necessary lime dose, about 
0-20 grains per gallon, is added. The water then 
flows down a launder and over another small weir 
placed near the mixers. Alum is added at this point, 
the dosage being from 1-8 to 2-0 grains per gallon, 
and the water now enters the six mixing chambers, 
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each 11ft. square and 12ft. water depth. The first 
two can be run in series or parallel, while the remain- 
ing two pairs are run in parallel only, the water being 
controlled by means of drop gates in the launders. 
Each mixer is mechanically agitated by individual 
variable-speed motors giving a speed varying from 
2 to 10 r.p.m. The paddles are rectangular frames 
built of angle iron rotating about a vertical axis in 
the centre of each mixer. The total retention time 
of mixing at normal flow is twenty minutes. 


SEDIMENTATION TANKS. 


The design of these tanks was based on conclusions 
arrived at after considerable investigations carried 
out with a model tank at the Constantia Nek plant. 
sriefly, it was found that a streamline horizontal flow 
with the minimum formation of eddies was the ideal 
to be aimed at. Although the flocculation is large, 
it is very fragile and light, so it was considered useless 
to build up the size of particles by slow stirring in 
secondary mixers, as this condition would be 
destroyed when distributing the water at the inlet 
end of the tank due to the necessarily increased 
velocity through the ports. It was decided that the 
floc should only be formed in the mixers, then dis- 
tributed evenly through the ports by slight con- 
striction, allowing a certain portion of the settling 
tanks for the slow circulation effects, which then 
agglomerate the floc particles to produce rapid 
settling. Sludge withdrawal must be at frequent 
intervals, as it was found that on prolonged storage, 
resolution of colour and under certain conditions 
offensive odours would be produced. Withdrawal is 
effected by dividing the tanks into hopper bottoms 
with sides sloping at 45 deg. fitted with copper 
plates at the base, with adjustable clearances at the 
sides. This type produces a quick draw-off of sludge 
with the minimum waste of water. There are fifty- 
eight hoppers in each tank connected in pairs to 
separate sludge pipes operated by valves placed 
in a corridor between the filter-house and settling 
tanks. The sludge and wash water is conveyed from 
the plant through a l5in. pipe to an open gully 
leading down to the sea. 

An examination of the drawing will explain the 
distribution of the water as it leaves the 
mixers. Penstocks are placed in the launder leading 
to each sedimentation tank to balance or isolate the 
flow if required. The two tanks are similar in design 
and are 130ft. by 35ft. by 10ft. 6in. water depth. 
The inlet and outlet are at the same end, the flows 
being conducted around and back by a single vertical 
wall extending to within 30ft. of the end. All corners 
are rounded to provide a smooth flow. The nominal 
retention period of the tanks is five hours, sludge 
storage capacity being approximately 10 per cent. of 
the total volume of the tanks. The water from the 
launder is passed through a narrow vertical slot 
extending down the full depth of a stilling well and 
entering at the side. It is guided back to four deep 
slots leading into the settling tank, the openings of 
which can be adjusted to effect even distribution by 
wooden fittings placed in the concrete. To remove 
eddies formed by the tangential movement of the 
water four training walls extend into the first part of 
the tank for a distance of 8ft., which will have the 
effect of producing a steady horizontal flow. The 
water is collected after passing through the tank by a 
similar series of slots and enters the filter launder at 
the bottom by a pipe and duckfoot bend passing 
under the raw water inlet launder, being controlled by a 
penstock so that either one or both tanks can be used 
as desired. Penstocks are also placed in the filter 
launder to isolate any one bank of three filters. 


veneral 


FILTERS. 

The water is admitted to each filter from the 
launder through a penstock operated from inside the 
filter-house. The filters, six in number, have each a 
surface area measuring 20ft. by 13ft. 2in., and at a 
filtering rate of 80 gallons per square per hour can 
filter 500,000 gallons per day. They are arranged in 
a group of three on each side of a central passage, 
through which access is gained from the filter-house 
on the lower floor to the corridor or drainage channel, 
and on the operating floor to the mixing chambers 
and sedimentation tanks. 

The design of the washing system, controllers, and 
indicators is by Messrs. Candy, and modifications 
have been introduced on account of the fine grade of 
sand required to retain this particular floc. During 
washing, air and wash water are introduced simul- 
taneously through separate distribution systems. 
The air grid is placed above the gravel underdrain 
system, so that no displacement can be caused by the 
necessarily violent agitation. The filtering medium 
as proposed by Messrs. Candy is to consist of 2in. of 
sand graded between thirty to forty meshes to the 
linear inch, and 3in. of twenty to thirty, 3in. of ten 
to twenty, 3in. of one to ten to one to four, and 4in. 
of one to four to one to two meshes to the inch. 

“xperiments with this grading of the filtering 
medium at Constantia Nek indicated that a further 
amount of finer sand would be required if complete 
retention of the floc is to be expected, and the 
final adjustment of the sand grade will be made after 
the first experimental tests have been carried out on 
the plant. 

During washing the waste water penstock remains 
closed, and air and wash water are turned on simul- 





taneously, the wash water vertical rise being only 
4in. to 5in. per minute. The wash water in this 
case merely displaces the floc, which is loosened by 
the air scour. The wash water trough is placed at 
the operating end of the filter, and as the lip is only 
5in. above the level of the sand, a hinged flap is 
fixed which can swing outward when the wash water 
penstock is opened. During the introduction of the 
air a 3in. butterfly valve operated from the air main 
delivers water from the filter launder into the trough 
side of this hinged flap. The rate is so adjusted that 
water tends to flow inwards and under the flap, and 
so tends to prevent any fine sand from being carried 
over into the waste trough during washing. Should 
any be carried over, it will be caught up in a sand 
trap which has been provided with the wash water 
channel, which passes under the passage between 
the two blocks of filters. Access to this sand trap 
is by means of a manhole in the floor of the passage. 
After about five minutes the air is shut off, auto- 
matically closing the 3in. butterfly valve and finally 
the wash water. On opening the waste penstock, 
the dirty water is quickly discharged, and the surface 
is swept clean by opening the inlet penstock again 
before closing the waste trough. 

The filters are controlled by 8in. semi-enclosed 


modules fitted with an automatic slow starting 
device. The discharge from the modules passes 
into a weir chamber lined with white tiles and 


enclosed by a glass cover. Loss of head gauges, 
a rate of flow indicator, and push-button starting 
relays for the pump and air compressors are situated 
on the filter control platform. Another interesting 





diaphragm pump delivering about 6 gallons per hour 
and is first passed through an electrode box for the 
pH recorder, as it is impracticable to mount the elec- 
trodes below in the clear well. 


CHLORINATOR. 


A Candy manually controlled chlorinator is also 
situated on the lower operating floor. It is of 
the absorption tower type, delivering the chlorine 
solution through a hose to a special chlorinating 
point in the clear well. The dose of chlorine is 
extremely small, between 0-13 and 0-15 parts per 
million, and is really a safeguard against accidental 
pollution in the tank. 


CLEAR WELL. 


The filters discharge into a common channel, the 
water entering the clear well built under the filter- 
house at the south-east end. The secondary lime 
application is added before it leaves this channel, the 
latter portion of which is well baffled to ensure 
thorough mixing. The clear well has a capacity of 
75,000 gallons, and is intended only as a reserve for 
the plant, pumps, &c., and for the necessary stages 
of treatment that the water undergoes before leaving 
the plant. It is divided into seven compartments by 
vertical baffle walls giving “around the end”’ flow. 
These walls also simplify the method of supporting the 
floor of the filters. After leaving the baffled mixing 
channel the water is carbonated in the first compart- 
ment by a grid system of jin. phosphor-bronze tubes 
spaced at 12in. with holes drilled at 12in. centres. A 
special feature‘of the grid is the joint between the dis- 

















GENERAL VIEWOF THE KLOOF NEK FILTRATION PLANT 


device by Messrs. Candy is a system of signal 
lights operated by the loss of head and slow-start 
mechanism. When the filter is running normally a 
white light is shown; when, however, the loss of 
head has reached a predetermined point, the white 
changes to a red light. The inlet to the filter is now 
closed, and the filter continues to filter slowly until, 
at another predetermined level, the module closes 
down. At this point a green light is shown, indicating 
that the filter can now be washed. 


FILTER-HOUSE. 

Before leaving the filters a brief description of 
the recording instruments in the filter-house will be 
of interest. The interior is well lighted by tall 
windows on each side, while doors leading to the 
chemical house or the workshops and offices on the 
two floors enable operators to reach these places with 
the minimum of inconvenience or delay. The instru- 
ments are grouped between the windows on the lower 
floor, and consist of the following:—Two Kent 
“‘Multelec’” pH recorders for recording the pH 
after coagulation, and the pH of the water before 
entering the main. An “ Electroflo’’ CO, repeater 
dial, operating from the carbonating room, shows 
the dosage added and the working condition of the 
carbonator, a large dial showing the total water 
entering the plant, operated by an Electroflo type 
of recorder from the raw water inlet weir. An 
Electroflo recorder and integrator shows the total flow 
from the plant operated by an orifice in the 12in. main, 
and finally there is an Electroflo depth indicator 
for the clear weil below. Three white porcelain 
clarity bowls for demonstration purposes show : 


(1) Raw water. 
(2) Treated and settled. 
(3) Filtered and limed water from the clear well. 


The sample from the clear well is obtained by a small 





tributing pipes and the manifold. This joint is made 
by a rubber ring pressed into a bell-mouthed open- 
ing on the manifold. As the distributing pipes are 


Analysis of Table Mountain Water. 


Filtered 
water. 


Tabie Mountain raw 

water. 
Determination. —_— 
Kloof 





Constantia} Constantia 
Nek. Nek. Nek. 
Physical : | | 
Turbidity Pee dae Nil | Nil Nil 
Colour, mm. Burgess | 440 380 10 
Odour (hot and cold) Nil Nil Nil 
Taste (hot and cold) .. faint earthy faint earthy) Palatable 
p Go ak, bee 3-6 5:1 9-1 
Chemical parts per 100,000 : 
Residue on evaporation 
at 180 deg. Cent.... ...| 5-20 | 7-44 9-56 
Chlorine as chlorine | 1-75 2-45 2-45 
Oxygen consumed (four| 
Re a 1-11 1-17 0-06 
Ammoniacal nitrogen | 0-003 0-005 0-005 
Albuminoid nitrogen J 0-016 0-020 0-005 
Nitrous nitrogen ... | Nil Nil | Nil 
Nitric nitrogen “Beet Nil Nil Nil 
Alkalinity as CaCo, : | | 
ya 3 ee eae Nil Nil | 1-2 
(6) Combined oe 0-90 0-30 2-8 
Total hardness, Clarke 0-90 0-5 3-7 
Part mineral analysis, posi- 
tive radicals : | : 
Tron (Fe) - wal 0-01 0-03 Nil 
Aluminium (Al). | Nil Nil 0-03 
Calcium (Ca) ... 0-13 0-2 1-30 
Negative radicals : 
Silicate (SiO) “= 0-06 0-14 0711 
Chloride (C1) 1-75 2-45 2-45 
0-13 0-20 1-55 
| 


Sulphate (SO,4) 





merely clamped at the outer ends, dismantling and 
reassembling is rendered simple. 

Halfway through the clear well the entire flow 
passes through an opening 2ft. by lft. 6in. at the base 
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of the tank. Chlorine solution is added at this point 
and excellent mixing is assured by the high velocity 
produced. Finally, in the last compartment and at 
a similar opening in the baffle wall, the third lime 
dose is added through a flexible hose which can be 
withdrawn to clean out the pipes in the sludge 
tunnel. A short contact of ten minutes elapses before 
the water leaves by a bell mouth into the main. 
Special openings for sampling and testing purposes 
are made in the filter-house floor and access to the 
clear well may be had through three air-tight manhole 
covers. An overflow and a special ventilating pipe 
are built into the walls, the latter being necessary on 
account of carbonating the water in an enclosed space. 

A typical analysis of the Kloof Nek raw water and 
also of the Constantia Nek raw and treated water is 
given above. The photographs on page 568 were 
taken during the construction of the plant in 
August, 1937. 

PLANT FOR STEENBRAS WATER. 

The third and final stage in the provision for the 
city of Cape Town of ‘‘ white water’ is now being 
undertaken. The Steenbras reservoir is situated about 
35 miles from Cape Town. At present the reservoir 
can supply well over 20,000,000 gallons per day, 
which can be increased to over 30,000,000 gallons by 
a moderate expenditure. The consumption of the 
300,000 inhabitants of Cape Town does not as yet 
reach more than 15,000,000 gallons a day, even in 
summer, so that the existing provision should be 
sufficient for a number of years yet, for the Table 
Mountain reservoirs supply about gne-third of the 
inhabitants with water, and consequently in Steenbras 
the city possesses a huge reserve available to meet 
future development. 

But there have always been complaints from con- 
sumers of the bad colour of the Steenbras water due 
to vegetable growth, while it has been proved to have 





a corrosive action upon the water mains, which 
become corroded and weakened, so that at least 
£20,000 has to be spent yearly in replacing and 
reconditioning corroded pipes. Now, however, plans 
have been prepared for the erection at Steenbras of a 
filtration plant for the filtration, purification, and 
clarification of Cape Town’s major water supply at an 
approximate cost of £250,000. No close estimate can 
be given at present of the probable date of comple- 
tion of this scheme—which will be the final under- 
taking in the provision of white water for the city— 
although three years is mentioned as a likely term for 
the work to be completed in. The work is being 
entered upon with all speed. 

Including the £10,000 spent on the experimental 
filtration plant at Constantia Nek and the £65,000 
for the Kloof Nek plant, it will be seen that the total 
cost of providing white water for the whole of Greater 
Cape Town will be about £325,000. 

Acknowledgments are tendered to Mr. W. 8. Lunn, 
City Engineer for Cape Town, and to Mr. G. H. Lunt, 
the Water Engineer, for the valuable data, &c., 
which they supplied for this article. 

It may be added that the City Council of 
Cape Town is calling for tenders for the cleaning 
of the 32in. steel pipe line from Steenbras 
to the Newlands reservoir, Cape Town, a distance of 
33 miles. The pipe line has been in use for the past 
ten years, during which time its delivery capacity 
has become reduced by the action of untreated 
Steenbras water, which has formed a deposit of 
organic matter on the walls of the pipe. With the 
introduction of the new filtration plant at Steenbras 
the organic matter will be removed from the water and 
this trouble with the pipe line will cease. The work of 
cleaning the pipes will continue during the entire 
winter and a large section will be completed before 
the line is required for continuous use during the 
summer. 
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SYMPOSIUM ON STEEL MAKING. 
TI\HE subject of the second paper taken on Wednes- 
day afternoon was “Furnace Design and 
Control.” It was introduced by Dr. R. J. Sarjant, 
who briefly summarised the papers dealing with it. 
FURNACE DESIGN AND CONTROL. 

In most cases the data relate to modifications in the design 
of the so-called conventional type of furnace, but a number of 
special types are described. A noteworthy feature is the 
number of furnaces, of which the capacity has been increased 
by enlargement of the bath dimensions. The question of relative 
values of shallow versus deep baths, narrow versus wide, and 
the significance of the height of the crown, merit discussion. 
Within limits, the wide furnace with a crown of moderate height 
is apparently the most satisfactory. 

Controversy may range round the relative advantages of 
the different types of reversing valves. Evidence submitted 
presents advantages in the straight-through valves and separate 
flues from gas and air regenerators to the stack. Improved 
conditions of draughting and control of regenerator tempera- 
tures result from their application. 

The straight roof is favoured in some cases and the partially 
domed in others; 12in. crowns with or without 15in. ribs are 
favoured. 

The design of the port block has received a ype atten- 
tion. Fore -ed draught has been frequently applied, and, indeed, 
much of the progress in speeding up output has been due to 
provision of improved draughting conditions. The Open 
Hearth Committee considers that for furnaces of normal 
port design high gas: air velocity ratios are desirable to give 

optimum pe »rformances, and it states that to obtain an adequate 
ratio the area of the air port should be at least six times that 
of the gas port. 

In the larger quick melting furnaces water cooling of the 
nozzle of the gas port is becoming increasingly practised. 

Other parts in which water cooling has been found to be 
effective to some increased degree are chills separating furnace 
chamber and port blocks in tilting furnaces, doors and jambs, 
slides and seatings in sliding damper valves, and under skew- 
backs. 

Full information is given in most cases of the regenerator 
capacity, design, and setting of the checkers. There is scope 
in the data submitted for considerable i inquiry as to the bearing 
of the question of ideal dimensions upon furnace performance. 
Generally, 9in. by 44in. by 3in. bricks are used, though in cases 
references is made to other sizes. Use of bricks of 2}in. thick- 
ness is relatively rare. Practice varies considerably with regard 
to the size of openings in the brickwork, and as regards the 
relative merits of staggered and straight-through checkerwork. 
The indications are that there is a tendency towards the increas- 
ing use of straight-through settings. Repeated references are 
made to the temperatures of ope ration of the individual gas and 
air regenerators. A further point for discussion is the question 
of the desirable range of temperature in which the gas and air 
checkers should be worked. 

Insulation of regenerators, slag pockets and flues where waste- 
heat boilers are installed is being applied in modern construc- 
tions and is found to be economic cal. Little progress is reported 
with regard to insulation of furnace chambers, but it is known 
that some progress is being made in this respect. Why are we 
not applying roof insulation in this country ? 

A definite tendency towards the installation of control instru- 
ments is to be noted. Draught gauges and recorders are generally 
used, either at the outlets of checker chambers or at the stack 
damper. Considerable advance appears to have been made 
towards the control of the temperature and reversing of 
regenerators by the use of some type of pyrometer. The advan- 
cages of such control are apparently established. 

In the paper submitted by the Open Hearth Committee 
raphical analyses of furnace performance are discussed, and 
i basis of measurement established for determining the operating 
«theiencies of furnaces working under widely varying conditions. 
\ “ performance ” figure is submitted which will not receive, 
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in our opinion, universal acceptance, principally because values 
of heat input are involved which it is difficult to measure with 
any accuracy. Further, a rather involved method of arriving 
at the performance is formulated, and the ultimate result 
is that no further light is thrown on the subject than can be 
readily deduced from consideration of the more simple relation- 
ships of the rate of fuel consumption or fuel ratio versus rate 
of production, which have beer so long in use in various works 
in the industry, viewed in the light of the general furnace 
dimensions and design. Further, in the comparison of furnaces 
involving the question of dimensions, the bath area and capacity 
alone are referred to. No cognisance is taken of the dimen- 
sions of the combustion chamber, which must be included in 
a scientific basis of comparison. Alternative proposals will 
doubtless be discussed. 

Speaking as a rapporteur, I think it will be agreed that the 
information contained in these papers is of so complete and 
wide a nature that a considerable contribution to our knowledge 
of the design and control of open-hearth furnaces will have been 
made. 

Summarised, the principal points calling for discussion 
involve : 

(i) Ideal dimensions of the furnace chamber. 

(ii) Straight-through valves and separate regenerator flues 
versus rotating drum and butterfly valves. 

(iii) What are the principal factors affecting gas port dimen- 
sions ? 

(iv) What are the desirable ranges of temperature in which 
the gas and air checkers should be operated ? 

(v) Can insulation be applied advantageously in the furnace 
chamber ? 

(vi) Why is the automatic control not applied generally ? 

(vii) How should furnace performance be assessed ? 


DISCUSSION. 

Major Koopman disagreed with the views expressed 
by a previous speaker that the fuel economist had 
not been responsible for the improvement which 
had been shown in recent years in steel production 
page 542—and maintained that the fuel 
economist had been one of the most modern elements 
in the iron and steel industry. Leaders of the iron 
and steel industry might say that fuel consumption 
had been increased per hour or per furnace, but the 
real point was that the steel production had also 
increased, and that was the real aim. 

Commenting on the question of why automatic 
control had not been applied generally, he said that 
question could be answered from different angles. 
From observations in this country and certain 
European steel-producing countries, it was apparent 
that automatic control such as automatic reversing 
equipment, based on temperature difference or on 
time cycle, might be too automatic and not comply 
or deal with certain conditions of the moment. It 
might tend to induce gradual detrimental effects 
upon the initiative of the human element. Reversing 
might have to be carried out according to the condi- 
tion of the furnace and the checkers, and already in 
nearly all melting shops in this country multi-point 
recording pyrometers were installed which, through 
the indications and the remarkable skill -and intelli- 
gence of furnacemen, gave perhaps a more accurate 
indication of the operations than constant automatic 
control might render. The automatic reversing 
control based on temperature difference was still 


—see 





a very expensive and delicate equipment and could 
easily be replaced by the temperature difference 
indicator combined either with an audible or luminous 
signal. 

During the past five or six years, considerable 
progress had been made by instrument makers in 
this country through the close co-operation between 
the technical officers of the iron and steel industry 
and the British instrument makers. The various 
equipments now available for maintaining a constant 
ratio of blast-furnace and coke-oven gas or gas/air 
ratio were very reliable and helped towards obtaining 
more efficient utilisation of the uel in open hearth 
practice. Such devices should form part of the 
standard equipment for modern open-hearth plants. 
At the same time, he held the view that the value 
of the human element should be taken into considera- 
tion because automatic devices were not always 
able to deal with unforeseen circumstances as 
operators could. 

Mr. A. Jackson (Scunthorpe ) discussed the question 
of automatic control and gave details of experiments 
carried out a few years ago in this connection which, 
he said, gave increased output, increased life of the 
furnace, and reduced fuel consumption. As a result 
of these experiments, the melters now had no control 
of the amount of air passing to the furnace, a system 
of coupled air and gas control being made use of. 
He mentioned figures of 7 per cent. increased output, 
8} per cent. increased life of furnace, and 64 per cent. 
reduction in fuel consumption. 

Mr. Gray Davies said that the 
Symposium dealing with South Wales practice were 
not truly representative of that practice. The new 
Cardiff works were a special case and used coke-oven 
and blast-furnace gas, but there were quite a number 
of other works using the cold pig and scrap process 
and they made most of the tonnage. They were 
mostly connected with tin-plate works and had to 
use bundles of shavings which took some charging, 
but by modifications of the furnaces a considerable 
increase in output had been obtained. As regards 
insulation, a matter which had not been mentioned 
in any detail was the insulation of the furnace bottoms, 
word had been said about the thermal 
conductivity of refractories, which was a_ very 
important problem. ‘The papers indicated consider 
able differences in practice and it seemed strange 
that there should be these differences. 

Mr. R. W. 
the gas/air ratio velocity and said that in normal 
basic open hearth practice a high gas velocity was 
of paramount importance since a very highly inter- 
mingled mixture of gas and air was absolutely 
necessary to a high calorific intensity. Unless there 
was an extremely high temperature over the bar, the 
output would be low. With this object in view he 
had increased the throw of the flame into the furnace 
in order to make the flame hit the charge, and by 
increasing the diameter of the tuyeres and increasing 
the pressure, it had been possible, using the same 
amount of coke-oven gas per unit of time, to increase 
the output very considerably. In the case of the 
particular furnace to which he was referring the 
increase in the gas/air velocity had given this increase 
in melting power, and it was possible to charge the 
furnace in six or seven hours with 110 tons of light 
scrap. Unfortunately, the furnace had small doors 
which limited the size of the charging box. If it 
were possible to charge faster, the furnace would work 
faster. 

Mr. E. C. Evans, who remarked that he was not 
speaking for the Open Hearth Committee, but for 
his colleagues and himself of the Technical Depart- 
ment of the Federation, commented on the suggestion 
by Mr. Sarjant that their specification for furnace 
performance was not altogether too good. It was 
suggested that it was too complex because it involved 
values which were difficult to measure, and did not 
throw any further light on the subject such as would 
be obtained from a simple fuel output figure. On 
the other hand, Dr. Sarjant suggested that the 
specification was rather too simple in that it took 
no cognisance of the dimensions of the combustion 
chamber, and he was bound to agree that they should 
be included in any scientific basis of comparison. 
With regard to the first point, Mr. Evans said it 
was not difficult to measure the quantities involved, 
and, indeed, they were quantities which had been 
given by open hearth manufacturers for widely 
different size units, and the results suggested that 
they had not been difficult to obtain. Moreover, they 
included what the ordinary coal-output ratio did 
not include, namely, the heat input in terms of 
sensible heat, analyses of the constituents of the 
charge, regeneration temperatures, &c. Further, 
he could not agree that similar deductions could be 
obtained by plotting coal against output, because 
when dealing with a wide variety of surfaces con- 
taining hot and cold metal, it was not possible to 
get as accurate a foot rule by simply taking coal 
against output as could be obtained by the more 
complex methods which had been criticised. 

Dr. Sarjant dealt with a series of furnaces all 
working on cold metal and had found, in these 
circumstances, that a simple fuel/output ratio gave 
the results he wanted. On the other hand, said Mr. 
Evans, he and his colleagues were dealing with 
results from all over the kingdom under a wide 
variety of conditions, and had found that the simple 
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fuel/output ratio was not sufficiently accurate to 
permit of any broad deductions being made. Gas/air 
velocity ratio was important, and he did not think 
that any relation based on the results obtained from 
fuel /output alone would have allowed any deductions 
to have been drawn with regard to the gas/air velocity 
ratio figures. 

Dr. J. M. Ferguson said that successful new designs 
of furnaces showed very strict adherence to the prin- 
ciples of free draughting conditions brought about by 
ample downtakes, flues, and valve areas, together 
with sufficient regenerative capacity, and the melting 
rate curves in Dr. Sarjant’s paper demonstrated the 
most essential difference in those respects between 
modern furnaces and the older slow-working types. 
Another important point was that economy in 
refractories was most likely to be obtained from 
designs that reduced the mass of brickwork in the 
blocks, and yet adequately controlled the gas flow. 
Most of the older furnaces used far too many bricks 
in the blocks and in basic furnaces, at all events, that 
offered a future for the use of special bricks. It was 
his view that the use of costly bricks was only 
justifiable when they afforded an appreciable reduc- 
tion in the number of bricks used and where silica 
bricks were replaced. As regarded chequer tempera- 
tures, he had found the optimum air chequer tempera- 
ture to be about 1250 deg. Cent., with gas chequers at 
about 200 deg. Cent. lower. The normal temperature 
difference depended on the mass of the chequer work 
but in fast-working furnaces it was about 70 deg. 
Cent. at the end of each twenty minutes’ reversal. 
Speaking of the best type of chequering, he said he 
had found staggered chequers gave keenest working 
on basic furnaces. In acid furnaces a “ straight- 
through build ” on the air with a staggered build on 
the gas gave the best all-round results. This pre- 
ference was due to the tendency to choking up with 
ferric oxide fume which he had experienced with his 
acid air chequers. 


The final section of papers dealt with on Wednesday 
afternoon related to Casting Pit Practice. They were 
introduced by Mr. N. H. Bacon, but there was no 
time for discussion and comments were asked for in 
correspondence. 

CASTING PIT PRACTICE, 

Casting pit practice has a very important bearing on the 
measure of success achieved by the melting shop, but it is 
probably fair to say that this section of the O.H. plant has 
not received the attention its importance warrants, and that 
whilst excellent progress has been made throughout the trade 
during the last twenty years in improving furnaces design, in 
developing new refractories and in the application of more 
exact methods of control, the result of which can be seen in the 
very satisfactory increases in the rates of output, casting pit 
practice on the whole is still where it was twenty years ago. 
In attempting to compare the casting pit practices of the twenty- 
eight O.H. shops dealt with in the Symposium, it was found 
necessary to tabulate the details, and that had been done so 
far as possible in the natural sequence of operations, 7.e., tapping, 
teeming, and stripping. 

Slag Disposal.—Of the plants giving details, ten use slag 
ladles, two allow the slag to form pools on the pit floor. In 
two cases the slag is described as of no value, whilst in other 
eases it is either used as fertiliser where the soluble phosphates 
are sufficiently high, or, failing that, as road-making material. 

Ladles.—The lives vary from 8 to 30, the slag covering 
appears to play the most important part in this variation, but 
the number of stoppers also appears to have a marked bearing, 
as might be expected. The quicker the ladle is emptied, the 
longer the life. 

Methods of Teeming.—Sixteen shops report that they employ 
direct teeming and seven shops both direct and uphill teeming. 
Two chief advantages are generally claimed for direct teeming, 
first, that it is cheaper, and secondly, that the steel so poured 
is cleaner. However much truth there may have been in these 
ideas in the past, there is probably litfle truth in them to-day, 
at least as regards ingots up to 4 tons in weight. If we assess 
the success of an O.H. plant by the ingot cost, the “ direct 
pourers ’’ may claim an advantage. If we assess the success 
of the O.H. plant according to its contribution as a partner in 
the final yield of good saleable material, the scales will be 
found to weigh down heavily in favour of the ** bottom pourers.”’ 

On the subject of cleanliness new light is shed by the ladle 
question previously mentioned. The ladle bricks erode, the 
hotter they get the more they erode. It seems reasonable, 
therefore, to assume that in the case of bottom-poured steel 
where the ladle is emptied in about half the time of a similar 
cast of steel top poured, there will be much less erosion of the 
ladle bricks and hence cleaner steel leaving the ladle. 

Preparation of Moulds.—Only one contributor considers 
dressing of no value. Some dress the moulds for special steels 
only. Itisnot clear how far dressing is employed in the case of 
effervescing steels, but the practice appears to be almost 
universal for killed steels. It is claimed in one case (Irlam 
Works) that spraying has increased the mould life. 

Temperature of Moulds Before Teeming.—Only two con- 
tributors give information on this important point. Cargo 
Fleet use the moulds warm, using gas jets if necessary to 
achieve this end. Malleable also use warm moulds, but it is 
not clear in the context whether they consider this a desirable 
practice. Our own experience seems to indicate that the moulds 
are better if only used at room temperature, but we have as yet 
no definite proof. 

Mould Ivfe.—It is evident from the various contributions 
to the Symposium that considerable attention is being given 
to this matter. The practice in the Clydebridge shops of using 
the moulds only every other heat seems to be well justified 
by the results. The Acklam Works of Dorman, Long have 
devised a way of setting the moulds to get maximum cooling. 
Appleby also space their moulds well apart with the same object 
in view. Many plants are now keeping accurate mould records, 
so many interesting data should soon become available. 

Bottom Plates.—No satisfactory solution has yet been found 
in connection with this problem. Steel protection plates are 
in general use. These are liable to float into the liquid steel, 
so certain plants leave them out when casting special steels. 
When steel plates are not used, the cast iron bottom rapidly 
deteriorates. Copper stools once held out a ray of hope and 
may yet prove of benefit. Mr. Drewery (Redcar) draws attention 
to a copper stool giving 1200 lives one side and only slightly 
cut. It would be of interest to know if steel protection plates 
were used each time, and also if the bottom was flat or dished 
and the effect, if any, of this copper stool on the mould life. 

Feeder Heads.—The actual pipe cavity in a killed steel has 
been variously estimated as 2 to 4 per cent. of the total volume 








of the ingot. In order to eliminate this small cavity it is quite 
common to have to discard anything from 8 to 30 per cent. of 
the ingot weight depending upon what precautions have been 
taken to localise it. Much time and thought has been given to 
this problem, but it has, as yet, been only partially solved. 
Mr. Wood (Consett) mentions the use of anti-piping compounds 
as a@ means of insulating the top of the ingot. These powders, 
which have been greatly improved during these last few years, 
are, in our experience, of great value in limiting the amount 
of discard necessary to eliminate the pipe and major segregation. 
Such powders also make “ after casting ” a practicable proposi- 
tion, which results in a further saving. 


At the morning session on Thursday, May 5th, 
the following Introductions were presented :—‘‘ Hot 
Metal Practice in Fixed Furnaces,” by Mr. W. 
Geary ; “‘Cold Metal Practice in Fixed Furnaces,” 
by Mr. J. Gibson; ‘ Tilting Furnace Practice,” by 
Mr. A. Robinson. Excerpts from the Introductions 
are printed below :— 

HOT METAL PRACTICE IN FIXED FURNACES. 

BURDEN. 
(a) Scrap.—The factor that appears to show the greatest 


divergence from the mean is the scrap percentage in the burden. 
These are the scrap percentages, arranged in order of magnitude : 





Cleveland Nortit ..¢ 6 ce soe cas ves = 2DE 
Normanby Park a ee i Oe 
A ee aes ae Dee ee 
Redbourn Ses ice a peed Cae : Sxallyta ae 

Trlam a a ee 
Park Gate 50-60* 
Consett About 75 


* According to steel quality required. 

(b) Hot Metal.—The small proportion of molten iron the 
Consett shop uses contains only 0-05 per cent. of phosphorus, 
and is charged directly into the steel furnaces. The other works 
all have one or more mixers, supplied with basic iron. The 
iron composition mentioned above is a rough average of the 
basic irons quoted in the papers. The composition of these 
irons varies in sulphur from 0-03 to 0-073, in phosphorus 
from 1-33 to 1-80, and in manganese from 1-15 to 1-50 per cent. 

Park Gate uses 40-50 per cent. through one mixer, Si 
reduced from 0- 8-0-5 per cent. 

Irlam uses about 50 per cent. through one mixer, metal 
only slightly refined. 

Redbourn uses 60 per cent. through one mixer, silicon 
leaving 0-5-0-7 per cent. 

Redcar uses 64} per cent. through one mixer, Si reduced 
from 1-06—0-58 per cent. 

Normanby Park uses about 75 per cent. through two 
mixers, Si reduced from 0-99-0- 33 per cent. 

Cleveland North uses 87} per cent. through two mixers, 
Si reduced from 1-21—0-40 per cent. 

It will be noticed that the two plants using the highest hot 
metal percentage are using two mixers. The Normanby Park 
paper gives a very full description of the practice, and claims the 
following very important advantages for it :— 

(1) The blast-fugmace manager is able to concentrate on 
producing a hot low-sulphur iron, regardless of its silicon 
content. 

(2) The iron coming from the mixers is uniform in quality, 
enabling standard charges of lime and ore to be used in the 
steel furnaces. 

(3) The iron is kept hot. 

(4) The total output of the shop is increased more by the 
addition of a second mixer than by the addition of a further 
steel-making unit. 

(5) The total conversion cost is reduced. 

(6) Greater control of quality is made possible. 

PROCEss. 

(a) Charging.—Five of the papers describe their charging 
sequence. Irlam starts by charging a mixture of lime and 
limestone, and follows with the scrap, the other four plants 
put scrap on the bottom. Redbourn uses limestone with the 
initial charge, but the author does not say whether it is charged 
before or after the scrap. Cleveland and Redcar also use 
limestone, after the scrap, and Consett and Park Gate follow 
the first round of scrap with a mixture of lime and limestone 
and partly burnt lime respectively. With the possible exception 
of Normanby Park, therefore, all the plants use a certain amount 
of limestone or its equivalent. 

(b) Working the Heat.—Accounts are given of steel-making 
practice at Cleveland, Consett, Irlam, Park Gate, and Redcar : 

Cleveland: Allows some primary slag to be run off before 
the bath settles down. 

Attempts to melt with sufficient carbon to allow about 3 tons 
of ore to be fed. 

Catches carbons coming down, and takes a second slag off 
when carbon is approaching desired point. 

Tries to avoid both hard and soft melts. 

Makes manganese additions to the bath for rails and billets. 

A cast history is given. 

Consett : Needs neither to charge nor to feed ore, the carbon 
being reduced by scale alone, the slag having been opened out 
by spar. 

A residual manganese content of not less than 0-18 per cent. 
is aimed at, and additions of ferro-manganese are made, if 
necessary, to maintain that amount. 

A minimum of 8 per cent. of iron in the slag is found to be 
required to maintain good condition. 

Three hundredweights of ferro-manganese are added to the 
bath just before tapping. 

When making high carbons, a higher proportion of hot 
metal is used, and the carbon is caught coming down, and an 
addition of ferro-silicon is made to the bath after the final sample 
has been drawn. 

Cast histories are given. 

Irlam: It is not often possible to remove slag during the 
melting period, but provision is made for doing so if necessary. 

Tap to tap times vary very widely—from about six hours 
for ordinary steels, up to about fifteen hours for certain specials. 

Importance is attached to the rate of carbon elimination 
rapid removal being permitted in the early stages, but numerous 
investigations have proved the advisability, at a certain point, 
of reducing the removal rate to a uniform 0-18—0-22 per cent. 
of carbon per hour. 

The bath is cleaned up before tapping, with lump spiegel. 

All special steels are made by selection and quality methods 
right from the commencement of the heat. 

A series of photomicrographs are given in illustration of 
quality products. 

Two cast histories are given. 

Park Gate: The amount of ore charged is adjusted so that 
the bath melts with at least 0-60 per cent. more carbon than 
the point at which it is desired to finish ; this standard is made 
the basis of all charging operations, since it gives the most 
satisfactory results in steel-making control and soundness of 
ingots. 

If, due to the reducing potentialities of the finished steel, it 
seems desirable to keep the P,O, in the finishing slag as low as 
possible, the proportion of mixer metal is reduced and broken 
moulds, &c., used instead. 

All carbons over 0-20 per cent. are caught coming down. 

Coaling up more than five points is regarded as bad practice, 
charges that slip below this margin being put into lower 
specifications. 





For high carbon working, after melting, a thick limey slag 
is made with lime and scale. Spar is then added, and further 
lime and scale. 

By this means the phosphorus is reduced to 0-04-0-05 with 
the loss of only ten to twenty points of carbon. 

The bath is then allowed to boil down to about ten points 
of carbon above the desired figure, when part of the slag is 
run off. 

The slag is then limed up again with only sufficient scale to 
flux the lime. 

When the carbon is about at the correct point the bath is 
deoxidised with spiegel and/or ferro-manganese. 

When making low carbon casts, the bath is allowed to work 
on a more open boil in the early stages, and combined ore and 
lime feeds are given, maintaining the boil and an open slag. 

The normal result of this is to bring the phosphorus down to 
about 0-05 per cent. with 0-10 per cent. C. 

Part of the slag is run off, the bath is limed up, and sub- 
sequent oxide and additions are made in the form of scale, in 
amounts based on the iron content of the wash-off slag. 

When the bath is about ready for tapping, spiegel and ferro- 
manganese are added and allowed to work through for about 
twenty minutes. 

CasTING PRACTICE. 


If one makes a summary of the casting practices applied to 
the various products, one finds a large measure of agreement in 
all the papers. Special carbon steels, alloy steels, &c., may be 
cast either up or down hill, usually with hot tops, perhaps 
also tundished, but whatever measures are applied, are taken 
with due consideration for the ultimate purpose for which the 
steel is being made. 

STEEL FURNACEs. 

The furnaces discussed in these papers number fifty-one. 
I have attempted to analyse them into structural groups, 
within the limits of the available information, with the following 
result :—51 per cent. are of conventional design, 49 per cent. 
are of special design (this includes Consett’s possible modifica- 
tion of Terni furnaces), 47 per cent. have some essential water 
cooling of or about the block, 12-14 per cent. are constructed 
entirely of or incorporate as an essential feature special bricks 
of the chrome-magnesite type, 4 per cent. are fired with coke- 
oven gas in otherwise conventional furnaces, 6 per cent. in 
furnaces of special design. 

REFRACTORIES. 

It is remarkable that in the seven papers, insulation is 
mentioned only twice, one case of regenerator chambers, and 
one of gas mains. It may be that there is, in fact, insulation 
existing that has not been reported in the papers, but in view 
of the importance with which the subject is regarded in the 
United States of America, it is surely a matter upon which com- 
ment might be expected at this meeting. 

INSTRUMENTS. 

Draught gauges in flues are generally used. 

Only one works measures the volume of the hot producer 
gas, but in every case where coke-oven gas or mixed gas is 
used the volume is recorded, recording being also the general 
practice for pressure air, where it is used. Four plants make 
a continuous record of regenerator temperatures, one plant 
has one furnace equipped, and another plant is equipping all 
furnaces for semi-automatic reversal control. One plant has 
push-button damper control. No mention is made of fully 
automatic reversal, pyrometric roof control, automatic pressure 
control, or fuel/air ratio control. 


COLD METAL PRACTICE IN FIXED FURNACE. 


Only three of the many papers submitted to this symposium 
deal with and describe the cold metal practice in fixed furnaces. 
To judge from this, and the fact has considerable interest, 
by far the greater proportion of basic steel produced in Britain 
is made by the hot metal process in either fixed or tilting furnaces. 
The three papers dealing with cold metal practice are those 
describing the plant and practice at the Barrow Works of the 
Barrow Hematite Steel Company, Ltd., Lancashire district : 
the malleable works, Stockton-on-Tees, of the Cargo Fleet 
Iron Company, North-East Coast, and the basic open-hearth 
practice in Scotland which deals particularly with the Clyde- 
bridge and Glengarnock Works of Colvilles, Ltd. The plants 
mentioned in these three papers produced approximately 1{ 
million tons of ingots out of a total of almost 9} million tons 
which was the production of basic steel during the year 1937. 
It is unfortunate that there are no papers from at least other 
two districts, Sheffield and South Wales, where the production 
capacity in cold metal fixed furnaces will approximate at least 
another 1 million tons per annum. 

During the past ten years, ingot outputs per furnace show 
increases ranging from 10 to 30 per cent., and coal consumpts 
per ton of ingots decreasing by from 10 to 40 per cent. 

The factors which have contributed to these improvements are _ 

(1) Improved gas producer practice. 

(2) More efficient handling of raw materials. 

(3) Improved routine control. 

(4) Better quality pig iron. 

(5) Better maintenance of furnace structure. 
The first two of these factors, gas producer practice and handling 
of raw materials, probably present the major problems. 

Gas PropvUcER PRACTICE. 

All the plants use producer gas. Ample supplies of good 
quality gas are essential for high productions and should be 
supplied to the furnaces at a uniform pressure and composition. 


HanDLING Raw MATERIALS. 

One of the authors, discussing outputs and output problems, 
states that one of the main difficulties lies in the charging of 
light and varied scraps. ’ 

Steel scraps form the greatest bulk weight of the charge, 
and grading and classification of scrap is a matter of prime 
importance. The bulk weight of the metallic portions used 
varies, for : 

Cubie feet per ton. 


Good steel scraps 20/25 
Light steel scraps 40/50 
Heavy cast iron ... 10/15 
Light cast iron 20/25 

8/14 


Pig iron 
and a typical charge composed of 70 per cent. steel scrap, 12 
per cent. cast iron, and 18 per cent. pig iron, together with the 
requisite lime burden, will have a bulk weight of approximately 
30 cubic feet per ton. Furnace capacities are determined by 
bath volumes, and as molten steel has a volume of 5 cubic feet 
per ton, the problem of charging is translated into comparative 
figures, the ratio of cold charge to molten steel is 6 to 1 by 
volume. 

To obtain high tonnage outputs it is essential to have adequate 
facilities for the quick handling of raw materials, and the routine 
must be so controlled that there is a minimum of delay due to 
any cause whatsoever. Fast-running overhead magnet cranes 
and efficient charging machines are indispensable, and thorough 
maintenance of machinery is necessary. 


FETTLING. 


It is fairly general practice to fettle with full heat on the 
furnace and the average time required for fettling is now 
possibly less than half what it was previously, when it was quite 
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customary to take the gas off and allow a period of heating up 
and * burning in” before commencing to charge. 


TILTING FURNACE PRACTICE. 

ln this country at the present day there are at work as fa 
ws can be ascertained thirty-six tilting furnaces—usually from 
150 to 300 tons capacity—and at least three others in the course 
of erection. These are producing from 1000 to 2500 tons per 
average normal week with a total yearly ingot production of 
approximately 2} million tons. These furnaces are producing 
satisfactorily steels of very varying compositions from ingot 
iron to high carbon billets, including structural steel, plate steel, 
tube, rail forging, and low alloy steels; in fact, any type for 
which a sufficient market can be found. One tilting furnace is 
producing acid steel and another very high-grade forging steel, 
&c., from very inferior material. ; 

The normal large tilting furnace as installed in this country 
is primarily adapted to carry a high metallurgical load, i.e., 
to carry out efficiently a heavy amount of refining, and although 
melting cold stock reasonably well, are not as quick melters 
as some of the modern fixed furnaces designed to work with a 
high serap charge. The speed of the tilting furnace is governed 
to a large extent by the speed of the refining. Tilting furnaces 
have been designed and are working which compare very 
favourably with the best of the quick melting furnaces. 2 

The outstanding advantage of the tilting furnace is the 
ability to remove the impure slag at any period after melting 
and to cast the whole or only a portion of the finished steel 
at will without emptying the furnace of metal or slag. 

A rich slag is obtained, high in phosphates, which is of con- 
siderable value as an offset to the cost of steel production and 
with a low iron loss. Slag is regularly produced with a 90 per 
cent, citric acid solubility, containing 16} to 17} per cent. 
phos. acid from a charge containing 75 per cent. iron with 
1} per cent. phos. i 

The molten slag and metal keep the furnace hot and form a 
means of absorbing and melting or dissolving the lime and oxide 
additions to the following charge, giving a quick slag formation. 
For these reasons there is considerable economy in slag-making 
materials and fettling materials. . i i 
As will be seen from the description of the various plants, the 
mac rm tuting furnace, in comparison with its Capacity, has a 
moderate bath area, but a considerable depth. The chequer 
capacity and gas and air ports, &c., are comparable with those 
of a fixed furnace of a very much smaller capacity. This, 
together with its considerable output, gives a very low fuel 
consumption per ton of ingots and as a consequence a very 
favourable refractory cost ; 

Modern tilting furnaces are working in this country with a 
-onsumption (neglecting heating up) of less than 3 ewt. of coal 
at the gas producers with no credit for waste heat, giving an 
average production of 2500 tons weekly over a period of eight 
weeks with a maximum of 2800 tons in one week. 








Mr. Robinson added that the papers gave particulars 
of twenty-eight tilting furnaces, ranging from the 
tirst one built to the latest. The practice at no less 
than twenty-four of those furnaces in seven melting 
shops was very similar, carried out in furnaces which 
were generally similar in construction, using molten 
irons of the same general characteristics, and a mixer. 
A furnace at Port Talbot was unique, in that it was 
fired by cold coke-oven gas ; and at Hadfields there 
was a small tilting furnace specially adapted for the 
production of very high-grade steel. The South 
Durham Company's furnaces had been modified to 
suit the special condition of using cold materials only. 
The auxiliary hearths used to melt and partly refine 
the pig iron did the combined work of a cupola and a 
mixer, apparently in a whoily satisfactory manner. 
That shop had probably the only acid open-hearth 
tilting furnace. 

DIscUSssIoNn. 

Mr. Benjamin Talbot said the loss of time involved 
in the charging of bulky scrap was very serious, and 
its effect both on output and on the wear of the 
furnaces was perhaps not fully appreciated. There 
was no doubt that compressing plant which would 
put all the scrap (whether it be sheet or parts of old 
motor cars) into compact shape would represent an 
improvement on present-day practice. The papers 
showed that our furnaces, whether fixed or tilting, 
were equal to any others in the world. His view was 
that the limit of size of the tilter had not yet been 
reached. There was no reason why furnaces with a 
capacity of 400 tons or more should not be built ; 
but if they were, they would have to be treated in the 
same way as blast-furnaces and run throughout the 
week without stopping. 
easily, and he hoped to see the day when that would 
be done. 

Mr. J. B. R. Brooke, discussing the point raised by 
Mr. Geary concerning the reason for the difference in 
the amount of scrap charged to shops built for hot 
metal practice, said that scrap was used in high pro- 
portion in some shops in order to reduce the metal- 
lurgical burden on the furnace, and particularly to 
dilute the phosphorus. 

In regard to cold metal practice, Mr. Gibson had 
stressed the necessity for charging as uniform a 
quality of scrap as possible. That uniformity applied, 
not only to the chemical composition, but principally 
to the physical condition, and in his opinion insufti- 
cient stress was laid, in the hot metal process, on 
uniformity of the materials charged. The two mixer 
process used at Cleveland and Normanby Park had 
that primary object in view. The effect was to enable 
molten iron to be charged to the furnaces of an 
absolutely regular composition ; further, it enabled 
conditions to operate at the blast-furnaces which 
tended towards the production of iron of the correct 
physical structure. The amount of scrap charged in 
hot metal furnaces should be as low as was economic- 
ally possible, in view of the fact that the principal 
advantage of the hot metal process could be absolute 
uniformity. He believed the formation of thick and 
thin slags alternately during the working of a charge 
was due to lack of standardisation of the materials 
charged. The use of scrap tended to make irregular 
the rapid formation of the slag. Thus, from the 
theoretical point of view at any rate, and in view of 


That could be taken care of 





the fact that, given the correct slag conditions, 
phosphorus could be reduced in the hot metal process 
at almost any temperature at which the iron con- 
taining it melted, there should be two distinct steel 
making processes: (a) one in which steel scrap was 
used principally with only sufficient pig iron to pro- 
vide the necessary carbon ; and (6) one in which the 
high-phosphorus hot metal was used with a minimum 
of scrap. <A _ third alternative, using hot low- 
phosphorus metal, was not of general interest in this 
country. 

Mr. R. Percival Smith, of Templeborough, respond- 
ing to a request for information concerning gas 
control, said it was very simple and very few instru- 
ments were used. There was a Féry pyrometer in the 
air stream and a base metal couple in the airway. 
There was no temperature control in the gas chambers 
and no automatic control whatsoever. The furnace 
structure and the pipe lines leading from it were not 
encased, and therefore were not perfectly gas-tight ; 
so that the furnace was apt to be one-ended. 

Mr. K. R. Binks (Rotherham), dealing with Mr. 
Geary’s question as to whether keen furnaces were 
necessary for hot metal practice, urged that they 
represented a step in the right direction. The keen 
furnace could be considered in two categories, that 
of melting down the serap quickly and that of main- 
taining a temperature very much higher than was 
used ordinarily during the refining period. A keen 
furnace was really necessary from the point of view 
of melting down scrap. 

Mr. J. H. Whiteley (Consett) called attention to the 
German epigram, ‘‘ No phosphorus, no thought,” 
mentioned by Mr. Gibson, and said that, from his 
experience of the use of both phosphoric and non- 
phosphoric irons, he considered it easier, all things 
considered, to make basic steel satisfactorily with 
phosphoric than with non-phosphoric iron. 

Mr. F. W. Harbord (Past-President) said he would 
like to have some correlation as to the efficiencies of 
the fixed and tilting types of furnace working under 
similar conditions, as indicated by the fuel consump- 
tion, refractories costs, and the labour force employed. 
At Normanby works there was a tilting furnace 
working in the same shop as six or seven fixed furnaces 
which had been making fairly similar products, and 
in the Cardiff works there were two or three tilting 
furnaces and two fixed furnaces working, presumably, 
under almost identical conditions. He had been 
unable to find any comparison of the coke con- 
sumptions of the different furnaces, though he believed 
it was stated that in the Cardiff works the fuel con- 
sumption was rather higher in the fixed furnaces and 
the refractories costs were about 6d. per ton more, 
and he wondered whether there were any features 
which compensated for those disadvantages. 

He also asked what was the experience in this 
country of the McCune port, which was introduced 
into America seventeen or eighteen years ago. Quite 
recently articles had appeared in the technical Press 
indicating that extremely good results were being 
obtained with that port. It was stated that in a 
campaign of several months, in a Canadian works, the 
average fuel consumption was only 2,900,000 B.Th.U. 
per ton of steel. On the basis of coal having a 
calorific value of 13,500 B.Th.U. per pound, that 
meant a consumption of 2-2 cwt. of coal per ton of 
steel; with a very low calorific value coal, 12,000 
B.Th.U., the consumption was only 2-46 cwt. per ton 
of steel. The lowest heat consumption figures given 
in the symposium papers related to a Lancashire 
works, where, on the basis of 13,500 B.Th.U. per 
pound of coal, the consumption was equivalent to 
about 3 cwt. per ton of steel, which was also a very 
low figure. 

Mr. K. R. Binks said that in 1924 the Parkgate 
Company had installed the McCune type furnace with 
auxiliary dampers, but it was abandoned ultimately 
beeause the results were not exceptionally good ; 
they were a little better than the average results of 
the shop, but not sufficiently to justify the expense 
of the royalty paid on the output of the furnace, and 
so on. The fuel consumption was of the order of 
4 cwt. of coal per ton of steel. The best production 
for the 64-ton charge was about fourteen charges in a 
week. 

Mr. J. T. Wright urged that coal consumption was 
not the whole story when discussing results, and one 
had to consider the nature of the charge in the hot 
metal or cold metal processes. He suggested that, in 
order to make a true comparison, we should not 
consider merely the coal consumptions in hundred- 
weights per ton of steel ingots produced, but the coal 
consumption in relation to the total tonnage capacity 
of the furnace in steel plus slag. For example, a 
50-ton fixed furnace working on 30 per cent. of cold 
pig and 70 per cent. scrap might give 600 tons of 
ingots per week with a slag yield of approximately 
20 per cent. so that the total weight of slag and metal 
would be 720 tons. If, for economic reasons, the 
nature of the charge were altered and low-phosphorus 
pig iron was used, there might be only 5 per cent. of 
slag, in which case, he submitted, from experience, 
the output of the furnace would jump 25 per cent., or 
more, to 800 tons of steel per week, and the total 
weight of slag would be 40 tons, making 840 tons in 
all. The coal consumption at the producers would be 
the same as before, because the port area was similar, 
the gas pressures were regulated and the gas con- 
sumption was almost uniform per hour. Therefore, 





the coal consumption per ton of ingots would be 
about 600 lb. for the 600-ton make and about 510 lb. 
for the 800-ton make. 

Mr. D. Sillars, commenting on the differences of 
opinion concerning the effects of the presence of 
phosphorus in the charge, said that the use of hema- 
tite charges in open-hearth furnaces presented difli- 
culties which were not apparent when there was some 
phosphorus present. That did not mean, however, 
that the essential truth of the German epigram, 
‘**No phosphorus, no thought,” could not be main- 
tained. After all, German practice had never been 
associated with charges entirely free from phosphorus; 
but with iron of the Thomas or Stahleisen type, and 
the truth lay between the two contentions ; it was 
that low phosphorus, rather than no phosphorus, 
should have most effect on the economy of the process, 
and particularly on the quality of material. That 
was borne out by the practice in America, where the 
natural resources available enabled them to produce 
an iron containing from 0-3 to 0-5 per cent. of 
phosphorus, giving the advantage of the presence of 
phosphorus without a very large amount of slag. 

Mr. A. Robinson (Lincolnshire), dealing with Mr. 
Brooke’s question as to why phosphorus was not 
removed earlier in the tilting furnace process, said 
there was no necessity to do that so long as the 
phosphorus content was low enough when the slag 
was taken off. Further, if the phosphorus were 
removed during the first part of the charge the slag 
was obviously more dilute, and therefore was not 
worth so much money. There was also a higher cost 
in respect of both oxides and lime. 

As to a suggestion by Mr. Smith that the blast- 
furnace people should make low-phosphorus iron in 
this country, he said the resources in this country 
were such that they could not do it. 

Mr. J. A. Davies (Cardiff) said that one definite 
advantage of a tilter over a fixed furnace was the 
wage cost. On the basis of a throughput of 10,000 
tons a week, direct wages payable to the melters 
would be about 7d. per ton for tilting furnaces and 
about Is. 2d. per ton for fixed furnaces; on that 
basis, the saving in direct wages to the melting squads 
was £15,000 a year. The tilter also offered an 
advantage in respect of refractory costs, and anything 
from 1 to 2 per cent. better yield, simply because 
there was no launder or trap door scrap. The fixed 
furnace had to drain out and one could not always 
wait for it to drain completely into the ladle. Speak- 
ing in terms of British processes, he believed that, 
given reasonable conditions, a tilter would make 
plain carbon steels up to, say, 0-80 earbon, in better 
quality than a fixed furnace. 

For special alloy steels or steels which had to meet 
very close specifications, the fixed furnace was 
definitely more suitable, in his opinion. 

Commenting on the point that fuel consumption 
figures, expressed in ewt. per ton of steel produced, 
could be somewhat misleading, he said that fuel 
consumptions expressed as B.Th.U.’s could also 
be misleading, for one B.Th.U. was not so good as 
another! B.Th.U.’s from carbon were very well 
worth while, but excess B.Th.U.’s from hydrogen 
did not mean a thing. 

Finally, he discussed briefly the 
process which used two furnaces, one of them a 
feeder furnace, which he had seen at the Bochum 
No. 2 works in Germany three years ago, where 
they were making, very largely, steels for important 
forgings, using a big furnace of 500 tons capacity, 
charging Stahleisen with 0-4 per cent. of manganese. 
He regarded the process as extravagant, and by 
considering such processes one was likely to arrive 
at misleading figures about refractories and heat 


consumptions. 


Continental 


Mr. T. M. Service then introduced the subject 
‘** Acid Steel Making ”’ for discussion. 

He suggested that the following points inight be 
discussed :-— 

ACID STEEL MELTING PRACTICE, 

(1) In the Sheffield paper a definition of refining is given 
nvolving a rise in the silicon and manganese contents of the 
bath. But in a table, which represents no doubt a typical charge, 
after the second hour to the finish no appreciable alteration 
in silicon and manganese is shown. This does not confirm the 
definition. 

(2) After the first ore addition the O, content has doubled, 
and between the second and third hour, when lime additions 
have been made, the O, has increased a further 50 per cent. 
and progressively increases toward the end. At what time after 
the ore and lime additions were the samples taken ? 

(3) Glasgow district indicates two qualities of charges : 

(a) Low in manganese. 

(6) High in manganese. 
Analyses of slag and metal are given, but unfortunately no 0, 
contents are given. 

The statement that ‘ with higher manganese iron cleaner 
steel is produced ” requires elucidation. 
observation, or has it been confirmed by estimation of O, 
in the bath and estimation of non-metallic inclusions in the 
resulting steel ? ; 

The two papers, from Sheflield and Glasgow, indicate two 
important factors in the production of acid steel : 

(1) Temperature. 
(2) Type of slag. 

The general experience of steel makers is that when steel is 
melted the first slag formed is in the nature of a cinder con- 
taining a high percentage of FeO. The first condition at this 
stage is to gather sufficient heat and form a slag which is under 
control. The Sheffield method described is to feed with ore 
after the necessary temperature has been obtained and during 
the later stages add lime which reduces the FeO content of 


the slag. j ; 
The method advocated by Dr. Ferguson is to use high man- 
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vanese iron, which, he states, gives more control of the slag 
and also gives a cleaner steel. 

Generally, steel makers are agreed that the controlling 
juctors are ; 

(1) Temperature. 
(2) Type of slag. 

| suggest that there is a third method by which these con- 
trolling factors can be attained. 

It is customary, in making quality steel, to wait for a period 
itil heat is gathered. In Parkhead this time is used in con- 
verting the first formed cinder into a proper slag, which, in 
varbon steel, is of a light green colour with a matt fracture. 
his slag, when formed, is fluid and contains approximately 
15 to 17 per cent. FeO, Ove additions added in the usual manner 
and worked through do not materially alter this percentage 
of FeO. After ore has worked through, the colour of the slag 
indicates the percentage of FeO, and, in conjunction with the 
bath sample of metal, is a guide to the melter of the progress 
f the charge. 


DISCUSSION. 


Dr. W. H. Hattield said that formerly the funda- 
mentals of the open-hearth process from the chemistry 
point of view could not be properly tackled because 
the oxygen could not be determined quantitatively, 
and the temperature of the metal in the hearth could 
not be determined. The Oxygen Panel of the 
Institute’s Ingot Committee, however, under the 
chairmanship of Dr. T. Swinden, and with the help 
of Dr. C. H. Desch, of the National Physical Labora- 
tory, and Professor J. H. Andrew, of Sheffield 
University, had evolved a method of determining 
oxygen quantitatively —which was so dominating a 
factor in the physical chemistry of the problem- 
and Dr. Schofield had developed for the Committee 
« pyrometer for determining the absolute tempera- 
iures of the liquid steel in the hearth. He looked 
forward to the time, therefore, within a few months 
or years, when we should be able to characterise 
the open-hearth practice as a science and not merely 
an art. 

He showed a coloured cinematograph film of the 
inelting of steel in acid-lined Siemens open-hearth 
furnaces, pointing out that often two or three furnaces 
lad to be synchronised when producing very large 
ingots, and showed how, by taking a view through 
the door, one could see the variation of viscosity 
of the slag at the different stages. The film showed 
the sampling of the metal for the determination 
of carbon content, to enable the metal in the furnaces 
to be brought to the same carbon content at the 
same time, and he emphasised how greatly the 
application of colour photography aided the study 
of the reactions in the furnaces, for by means of 
pictures one could reproduce the viscosity and other 
conditions observed. 

Mr. J. T. Brookes claimed that at his works it 
was possible to produce, by the acid open-hearth 
process, forging steel in some classes equal to that 
produced in an electric furnace, and he described 
the process, which had been developed over a number 
of years. In the first place, about fifteen years ago, 
when the acid steel was made in the usual manner, 
some trouble was experienced in the high-grade 
steels in meeting the test requirements, and the 
first step'taken to improve the quality was to avoid 
late feeds of oxide; no feed was made within two 
hours of tapping. That had improved the quality. 
Further experiments were made to effect improve- 
ment by working a mixture containing manganese 
as well as silicon, instead of relying mainly on the 
silicon, and eventually the best results were obtained 
by working to a definite ratio of 1-0 per cent. silicon 
and 1-5 per cent. manganese in the mixture. 

Discussing the refining process, he said that after 
the charge was melted a conditioning period of about 
an hour was allowed to ensure proper temperature 
and bath conditions before putting the bath to the 
boil. The amount of ore required to bring the bath 
to the boil was known approximately from practice. 
Half of that ore was given in one feed (20-30 cwt.) 
for the 40-ton bath. The further additions were fed 
in small quantities at intervals. The final addition 
caused the bath to turn over, showing the metal 
behind the slag, the bath then settling down to a 
steady boil. Once the bath was on the boil, no 
further additions of oxide should be necessary. 
The slag gradually thickened, and when the fracture 
samples showed well past dead melt, a quantity of 
limestone, sufficient to give 8-10 per cent. lime in 
the slag, was added. When the carbon was within 
15 points of the going-on figure, a deoxidising process 
was commenced by the addition of Spiegel; it was 
added in small quantities, to avoid knocking the 
bath off the boil, and the amount of Spiegel required 
was determined by the condition of the metal, as 
shown by the open metal test. A large spoon of 
metal was drawn from the furnace, the slag was 
scraped off the surface, and the metal allowed to 
freeze. If the steel were in first-class condition, a 
sample would freeze with a perfectly smooth upper 
surface, showing some pipe. A sample from a slightly 
oxidised bath would show a rough surface. The 
manganese content of the bath should be at no 
time below 0-15 per cent., and at tapping about 
0-2 per cent. 

Using that process, the finishing slag contained 
14-16 per cent. MnO, 9-10 per cent. FeO, 8-10 per 
cent. lime, and 59-60 per cent. SiO,. The slag was 
very fluid throughout the process and the steel pro- 
duced was very clean. 

Mr. J. H. Whiteley, dealing with the paper by 
Messrs. Dawtry, Hatfield, and Wright on ‘“‘ The Acid 
Siemens Open-hearth Process,’ which contained an 





interesting account of the making of steel “ artfully ” 
in Sheffield—and he used the word “ artfully ” 
because steel making was an art-—said it was not 
unfair to suggest that it was largely a confession of 
ignorance. The variety of ways in which the authors 
had said frankly that they did not know was amazing ! 
Again, in the paper by Mr. R. Percival Smith, on 
“Making Basic Open-hearth Steel for Many Pur- 
poses,” it was stated that the practice of up-running 
was adopted for making ordinary steels ; he regarded 
up-running for making ordinary steels as the last 
resort of despairing men! Commenting on a state- 
ment in one of the papers that rusty scrap made bad 
steel in the open-hearth process, he said that, besides 
the iron in the rust, there was hydrogen, oxygen, @ 
little carbon, and possibly some sulphur—the very 
things which were present in great quantities in the 
gases used for melting. 

Dr. Hatfield said the Committees of the Institute 
were endeavouring patiently to build up the funda- 
mental knowledge which would place the subject on a 
more quantitative basis. 

Mr. K. M. Tigerschiéld said that a great deal of 
Swedish quality steel was made in the acid open- 
hearth furnaces, and a good deal of attention was paid 
to the development of the process. There were three 
very great differences between the practices of 
England and Sweden in the acid open-hearth process, 
First, much bigger furnaces were used in England ; 
in Sweden the charge was from about 12 to, at most. 
20 tons. Secondly, Swedish steel makers used much 
more pig iron, 60 or 70 per cent. being common, as 
compared with 50 per cent. in this country. Thirdly, 
limestone was very rarely used in the faYmaces in 
Sweden. The high percentage of pig iron used in 
Sweden was due to the fact that makers used only 
their own scrap from the rolling mills, and did not use 





scrap from outside, the analysis of which they knew 
nothing about ; they regarded that policy as essential 
in order to maintain quality. Another practice which 
was regarded as essential in Sweden was to boil in 
much more silicon than in the English practice ; in 
making steel of, say, 1 per cent. carbon they had very 
often a silicon content in the charge—and finished 
without adding ferro-silicon—of 0-15-)-20 per cent. 

Dr. T. Swinden (Sheffield) said that one could be 
reasonably satisfied by the progress made in this 
country towards improving knowledge of the 
fundamentals of steel making, but perhaps Dr. 
Hatfield, in his enthusiasm, had rather exaggerated 
the stage reached in regard to the determination of 
oxygen. The co-operating laboratories could nowa- 
days determine the total oxygen with greater accuracy 
and a greater degree of reproducibility than, say, 
sulphur and phosphorus. That was a big achieve- 
ment. But that total oxygen included that which 
might be present as dissolved FeO or MnO or as non- 
metallic inclusions in the form of furnace slag or 
fused refractory, and it was reasonable to assume that 
the oxygen in those three categories would not all 
have the same effect on the steel. It was desired to 
find a method of determining oxygen, preferably 
during the making of the steel, which represented the 
active FeO and MnO in solution in the bath, and that 
position had not yet been achieved. The chemical 
methods were capable of separating the oxides into 
their constituents, but they gave higher values for 
total oxygen than did the vacuum fusion method, 
whereas the reverse should be the case. Two lines of 
attack were to study the possibilities of fractional 
vacuum fusion, and the checking of the vacuum 
fusion of the metal with the vacuum fusion of the 
separated residue. 

(To be continued.) 
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N the following article we continue our description 
of the exhibits in the Palace of Engineering at the 
Empire Exhibition, Bellahouston Park, Glasgow. 


THE MAcFARLANE ENGINEERING CoMPaANy, Lrp. 


The main exhibit on the stand of the Macfarlane 
Engineering Company, Ltd., of Netherlee-road, 
Cathcart, Glasgow, 8.4, is a self-contained electric 
ship’s winch. The set is claimed to work on a new 
development in winch practice, termed by the makers 
“constant power.” It consists essentially of a special 
converter working with a winch motor in such a 
manner that, while capable of giving a high stalling 
torque and of lifting heavy loads at low speeds, the 
power which it can absorb from the mains at high 
speeds with light loads is strictly limited. Further- 
more, the equipment can regenerate when driving 
down at a speed not greatly in excess of light hook 
speeds. On account of the appreciably constant power 
demand throughout the greater part of its operating 
range, the arrangement is, as mentioned above, 
known as the “constant power” system. Its 
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Fic. 18—CHARACTERISTICS OF CONSTANT 
POWER WINCH—MACFARLANE 


characteristics, illustrated in the accompanying line 
engraving, Fig. 18, make it particularly suitable for 
cargo vessels and in all cases where the ship’s electric 
power supply is limited. Circuit breakers are stated 
to be unnecessary with this system, and the trouble 
frequently experienced as the result of breakers 
tripping when dealing with light hook loads at high 
speeds is therefore eliminated. The curves in Fig. 18 
show that the load-speed characteristic approximates 
to a hyperbola—the ideal condition—and that the 
input and output curves are appreciably flat over a 
large load range. 

In order to demonstrate the ease of control and the 
ability to stall the machine and hold the load, the 
winch is shown at the Exhibition lifting 6 tons of 
steel ballast in a 40ft. test hoist. The set is supplied 
with D.C. at 220 volts, but since the Exhibition power 
supply is 440 volts A.C., three-phase, a motor generator 





set combined in one frame, serving the purpose of sup- 
plying direct current for the winch, is also on view. 

Of robust construction, the mechanical portions 
of the winch comprise a winding drum and two warp 
ends, mounted on a large-diameter steel shaft, which 
is carried in three large gun-metal bearings. Gear 
reduction is effected by means of an under-driven 
worm wheel pair running in oil. 

The winch motor consists of two units, the main 
motor and the regulating motor, built together 
on a common steel shaft. The magnetic system 
of the main motor is of the latest laminated 
construction, wound in a similar fashion to a 
normal two-phase A.C. stator. Armature reaction 
is completely compensated, giving, it is claimed, 
sparkless commutation under the most rigorous 
working conditions. The regulating motor is of 
normal construction and its sole function is to 
control the speed of the main motor. Ball and roller 
bearings completely enclosed in dust and waterproof 
cartridge housings, support the motor shaft. 

The converter is of straightforward design, with 
four poles and four interpoles, and normal windings. 
An electro-magnetic dise brake, provided with adjust- 
ment for wear and so sprung, it is stated, as to give 
even operation, is mounted in an accessible position 
at the end of the motor. 

The switchgear is of unorthodox but simple con- 
struction. It comprises a main isolating switch, a 
contactor, a reversing potentiometer, and interlocking 
gear. The whole is mounted in a fabricated frame, 
which can be removed from its case on the winch for 
inspection without disturbing the internal connections. 

For accessibility the main motor is provided with 
four large water-tight doors, two of which give a 
clear passage to the shaft coupling. It is therefore 
possible to withdraw the motor armature without dis- 
turbing the worm gear and mechanical end. The 
remaining two doors give access to the main and 
regulating motor commutators and brush gear. The 
entire motor field systems can be removed, if desired, 
without disturbing the motor frame, converter, 
switchgear, or mechanical parts; furthermore, the 
converter armature, together with its fan, can be 
removed without interfering with the field system or 
the bearings. 

After closing the main switch, control of the winch 
is effected through a single hand wheel. Closing the 
main switch starts the converter, which runs purely as 
a motor until the control hand wheel is moved and 
each time the hand wheel is brought to the neutral 
position the converter acts in this manner. It is not 
intended that the brake should be operated inde- 
pendently, but if it is desired to lower the load when 
the power supply is shut off, a detachable release claw 
is provided. 

For a number of years the firm has specialised in 
machines for research and laboratory work, and two 
other interesting exhibits are shown as examples of 
products for this field. The first is a special universal 
A.C. motor, with a nominal rating of 5 kVA. This 
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machine, illustrated in the engraving herewith, 
Fig. 19, is designed for use in laboratories where 
floor space is limited, and when it is necessary to 
carry out a number of tests on one motor. Normally 
the time taken to change a rotor on a standard 
machine is such that only one or two tests can be 
performed within the period of a laboratory session. 
In order to overcome this drawback, the machine 
illustrated is designed so that a rotor can be inter- 
changed for another within, it is claimed, three 
minutes. For a change of rotors, one bearing pedestal 
is removed and the cap of the other slackened. A 
“special cradle truck is then run into place, the rotor 
is pulled on to it, and removed to a wall rack holding 





unwound; (6) single grid squirrel cage, solderless 
bar fixing; (c) double grid high-starting torque 
squirrel cage; (d) D.C. wound rotor, with amor- 
tisseur ; (e) normal slip-ring rotor ; (f) D.C. wound 
rotor with commutator and slip rings for use as a 
rotary converter. 

All the rotors are dynamically balanced, and can 
be equipped with search coil slip rings, if required. 
Special low-loss rotors are also made and can be 
supplied with any desired air gap. 

The other machine mentioned for use in university 
and technical college laboratories is an_ electro- 
dynamometer for power and torque measurement, 
illustrated in Fig. 20. In the design and manu- 




















Fic. 19—UNIVERSAL A.C. MOTOR—MACFARLANE 


the various interchangeable rotors. Reversal of the 
operations makes the machine ready for a new test. 
The pedestal and caps are furnished with removable 
dowel pins, having large hand grips, for each of 
assembly. All necessary terminals are brought out 
to convenient boards mounted on the machine frame 
and the commutator or slip-ring brush gear need not 
be removed when not in use. A limited cross travel 
is provided on the stator frame to demonstrate the 
effect of an excentric air gap. 

Advantages of the arrangement are claimed to 
include that a wide range of testing can be performed 
at a small capital cost, and in order further to increase 
the testing range two or more stators can be supplied, 








facture of this special machine, the company colla- 
borated with the electrical engineering department 
of Robert Gordon’s Technical College, Aberdeen, 
and the dynamometer is exhibited by courtesy of the 
Governors of that institution. 

The rated output of the machine is 2-4 H.P. 
continuously or 3-5 H.P. for half an hour. Torque 
is measured by a steelyard arrangement housed in a 
fabricated frame, linked to the swinging carcase of the 
dynamometer by a torque rod from a bracket mounted 
thereon. Essentially the weigh gear consists of a 
channel section weigh bar, mounted on ball bearings, 
which carries a sliding balance weight. The position 
of this balance weight is settled by means of a small 

















FIG. 21—-INTERCHANGEABLE ROTORS—MACFARLANE 


e.g., commercial and special low-loss types. Each 
rotor is provided with its own bearings contained in 
dustproof housings, and any desired form of coupling 
or pulley. The machine is claimed to be of robust 
construction and not easily damaged by unskilled 
handling. All tarnishable parts and bolts and nuts 
which are slackened when interchanging the rotors 
are cadmium plated. 

The machine shown on the stand is provided with 
seven interchangeable rotors, including rotors with 
squirrel cage, D.C. synchronous, normal slip-ring, &c., 
windings. In Fig. 21 we illustrate a group of six 
rotors suitable for use with this motor. From left 
to right they are :—(a) Normal closed slot rotor, 





split field jockey motor. The weigh bar supports a 
finely divided scale graduated directly in inch- 
pounds. The maximum angle of swing of the housing 
is variable between zero and 60 deg. in either direction 
by means of adjustable rubber-insulated stops 
controlled by means of hand wheels on each side of 
the machine. To aid in vibrationless running the 
armature is dynamically balanced. 

The main features of the electrical part of the 
dynamometer are: Open construction without a 
ventilating fan and the shunt field windings so brought 
out as to allow the use of various excitation voltages. 
The machine shown is designed for armature and 
excitation voltages up to 500, but any range can be 








provided. Speed measurement is by a magneto 
electric tachometer driven by a spring belt from the 
armature shaft of the machine, and is recorded on a 
dial mounted on the weigh gear frame. The magneto 
and other external accessories are statically balanced 
by weights carried below the machine frame in order 
that the torque readings may be independent of the 
carcase position. 

The dynamometer, together with its auxiliaries, 
is mounted on a sub-bed-plate of channel construction, 
the whole being carried in guides on a main bed-plate 
so that the machine may be moved axially through 
a distance of 4in. This arrangement permits direct 
driving by test machines through the pin couplings 








FiG. 20-LABORATORY DYNAMOMETER—MACFARLANE 


provided. Rapid selection of position is ensured by 
a ratchet-operated chain rack capable of fine adjust- 
ment. Either or both pin couplings can be supplied 
in the form of combined light stepped cone pulleys 
which allow further drives by belt from convenient 
sole plates placed beside the dynamometer. 

In the Pavilion of the Coal Utilisation Council 
another of the company’s exhibits is shown in the 
form of a 25-kW generator driven by a steam engine. 
From this set power is supplied to various electrical 
accessories on the stand. 

DUNCAN STEWART AND Co., Lrp. 

Forming one of the group of exhibitors in the sugar 
machinery section in the Palace of Engineering, the 
firm of Duncan Stewart and Co., Ltd., of London-road 
Ironworks, Glasgow, S.E., is showing sugar crystallis- 
ing machinery, which we hope to describe fully in a 
later issue under a separate heading. In addition to 
sugar machinery exhibits, there is on the stand a 
12in. section mill which forms part of a complete 
rolling mill train of four three-high and one two-high 
roll housings. This mill train is a part of a large 
steel works contract at present under construction 
to the order of H. A. Brassert and Co., Ltd., for 
Turkey. 

The plant exhibited is illustrated in the engraving 
herewith, Fig. 22, and consists of a pinion housing 
and a 12in. mill stand. In operation the mill train is 
supplied with roughed material from a_ preceding 
I6in. mill. It is capable of producing down to jin. 
round and square sections and | in. to 2in. equal-sided 
angles. An output of 7 tons per hour for jin. round 
sections or 1} tons per hour for gin. round sections 
can be obtained. The average output is quoted at 
3 tons per hour. 

Power is supplied by an 800 H.P. motor running at 
735 r.p.m. through a reduction gear with a ratio of 
4-9 to 1, giving a speed of 150 r.p.m. to the pinions 
and rolls. The reduction gear case is of fabricated 
steel construction. This portion of the plant is not 
shown on the stand. The power is transmitted from 
the gear unit through a universal slab coupling, seen 
on the extreme left of the engraving, to the pinion 
housing, whence it is transmitted to the mill rolls, each 
roll being positively driven. The rolls are 12in. 
diameter and 36in. long. Normal wear is stated 
to be lin. on the diameter. For the first stand the 
rolls are made of cast steel; the remainder are of 
chilled cast iron. A lineal roll speed of 470ft. per 
minute is obtained. Spindles and coupling-boxes, 
as shown between the pinion housing and the first 
stand in the illustration, connect the rolls of each 
stand. 

Three heat-treated forged steel double helical 
machine-cut pinions run in white metal-lined cast 
iron bearings, totally enclosed in the cast iron hous- 
ing. A complete oiling system is furnished, the bottom 
of the housing forming an oil sump from which a 
pump draws the oil through a filter and feeds it into 
the bearings. In addition, perforated pipes are 
arranged to spray oil on the pinion teeth. 
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Robust construction with widely spread feet is 
used for the cast steel rol] housings, and the complete 
mill train is carried on a cast iron bed-plate, consist- 
ing of two V-shaped members suitably tied together. 
In order that both caps can be lifted clear of the 
housing together,’ the cast steel caps are connected 
hy a distance piece whereon are mounted lifting eyes. 
The caps are held to the housing by clamps and 
wedges, which enable the caps to be quickly removed 
for roll replacement. By means of hand-operated 





occupied by the plant is considerably less, and it can 
be placed in any position, in upper stories, inside or 
outside a building, or even under the floor level. A 
further feature of the design is stated to be that no 
shocks are generated in the pipe system as the result 
of sudden cessation of the demand, as is the case 
when a weight-loaded accumulator is used. Further- 
more, an increased capacity can be obtained by the 
addition of bottles, whereas a weight-loaded plant 
would require the installation of another complete 


the water vessel is fitted with water level gauge 
glasses, and a }in. double-ported control valve 
operated by the thrustor seen on the centre of the 
bed-plate. To the right is an electric control panel to 
stop and start an hydraulic pump or a by-pass. 

The control system used is the Evershed and 
Vignoles C. and §S. no-contact system, which has 
been used for other similar purposes extensively. 
It consists essentially of a mercury U tube control 





pot, wherein the rise and fall of the mercury in the 
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FiG. 22—PINION HOUSING AND 


screws the top and bottom rolls can be adjusted 
relatively to the fixed middle roll. The lower adjust- 
ing screws are turned through machine-cut bevel 
gearing, with the driving bevel shaft passing through 
the body of the roll housing to a convenient point 
for manipulation. For the top roll the screw-down 
gear acts directly. In order to prevent scale entering 
the bearings, the white metal linings for the cast 
steel chocks shroud the roll necks. A cast steel carry- 
ing chock with spring suspension to keep the roller 
against the screw is fitted to the top roll and a gun- 
metal cover is provided for the bottom roll bearings. 
All the chocks are adjustable in an axial direction 
by means of set screws, so that wear on the ends of 
the chocks next to the rolls can be taken up in order 
to keep the bearings free from water and scale. 
The chocks are held in position by these clamps, 
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FIG. 23—DIAGRAM OF ACCUMULATOR—STEWART 


which can be readily removed by slackening off the 
bolt which retains the clamp, and swinging the clamp 
clear of the chock. Mill bearing lubrication is 
effected through Tecalemit automatic pressure grease 
pumps. 

Another exhibit of considerable interest on the 
firm’s stand consists of a small air-hydraulic accumu- 
lator, together with auxiliary plant, representing a 
complete hydraulic system of supply, storage, and 
demand. The accumulator is combined with an 
hydraulic pressure pump, an air compressor for pro- 
ducing and maintaining the necessary air pressure in 
the bottles, automatic electric control gear and a 
unit consisting of a reversing hydraulic valve operated 
automatically by an electro-hydraulic thrustor. The 
last-named unit represents the discharge or demand 
side of an hydraulic plant. 

The chief advantages claimed for such a system are 
that heavy foundations and the wear and tear of 
heavy moving parts are eliminated, as compared 
with a weight-loaded accumulator. The space 








accumulator. It is also claimed that the first cost of 
this type of plant, including foundations, is less than 
the cost of a corresponding weight-loaded accumu- 
lator and the running and maintenance costs are 
negligible, as there are no moving parts. Disadvan- 
tages of this system, however, occur. Working pres- 
sure cannot be kept absolutely constant, and it varies 
by about 10 per cent. as the water is drawn off, 

















FIG. 24—AIR-HYDRAULIC ACCUMULATOR—STEWART 


whereas the weight-loaded system provides an abso- 
lutely constant pressure. 

Illustrated in the accompanying line engraving, 
Fig. 23, is a diagrammatic lay-out of the system, 
and in Fig. 24 is shown the plant on exhibition on 
the stand. No ram or piston is used in the accumu- 
lator, which consists of a water vessel directly con- 
nected with an air vessel or vessels. Air at a pressure 
equal to that of the hydraulic pressure required acts 
directly upon the surface of the water. In Fig. 24 
can be seen the two air bottles with the water vessel 
mounted between them. The working pressure is 
750 lb. per square inch gauge. An electrically driven 
air compressor is shown mounted to the left-hand 
side of the bed-plate. For demonstration purposes 





12-INCH SECTION MILL—DUNCAN STEWART 


leg which corresponds to the rise and fall of the 
water in the accumulator water vessel controls a 
patented transmitter coil. The variation of the 
induced currents in the coil by reason of its rise and 
fall operates relay contacts, which, in turn, regulate 
the stopping and starting of the hydraulic pump or 
pumps, or, in the case of continuously running pumps. 
the. solenoid-operated by-pass valve. This control 
gear can be designed to control any number of pumps. 
and, it is claimed, it possesses advantages of no 
‘** make-and-break’”’ action in the mercury pot; it 
gives visual indication of the water level in the 
accumulator ; and the pumps can be readily brought 
in or cut out at any water level by adjusting the 
contacts of the instrument. 
(T’o be continued.) 








Obituary. 
STANLEY BROTHERHOOD. 


As recorded in our last issue, the death took place 
on Sunday, May 8th, of Mr. Stanley Brotherhood, 
the chairman of Peter. Brotherhood, Ltd., of Peter- 
borough. Mr. Brotherhood was the third youngest 
son of Peter Brotherhood, who founded the firm in 
1876, and was the grandson of Rowland Brotherhood, 
who was associated with Isambard Brunel in the con- 
struction of the Great Western Railway. . Stanley 
Brotherhood was born in 1876, the year of the found- 
ing of his father’s firm, and was educated at 
Charterhouse and University College, London. 
His apprenticeship to engineering was served in the 
Crewe Locomotive Works, and at the shipyard of 
Cammell Laird and Co. at Birkenhead. On the early 
death of his eldest brother, Stanley Brotherhood 
was appointed general manager to his father at the 
works, which, at that time, were situated on the side 
of the river Thames on part of the site now occupied 
by the County Hall. When, in October, 1902, Peter 
Brotherhood died, Mr. Stanley Brotherhood succeeded 
to the sole ownership and management of the business, 
and when, in 1907, the firm became a private com- 
pany, he became its governing director and sub- 
sequently its chairman, a position which he continued 
to hold until his death. He always took a keen 
interest in the administration and financial side of 
the business, but shortly after the business was made 
a public company in 1937, his health started to fail 
through tuberculosis, and his death took place 
suddenly on the night of Sunday, May 8th, at the 
comparatively early age of sixty-two. He was a 
member of the Institution of Mechanical Engineers. 
He was buried on Wednesday, May 11th, in the 
ancient churchyard at Thornhaugh, near Wansford, 
close to the house which he had built and lived in 
for close upon thirty years. 
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Letters to the Editor. 


We do not hold ourselves responsible for the opinions of our 
correspondents.) 


HIGHEST FREQUENCY OF TORSIONAL 
VIBRATION. 
Srmr,-—Mr. G. G. McDonald's article on “ Highest 
Frequency of Torsional Vibration ” forms an interesting 


corollary to my article on “A Graphical Method of 


Analysis for Torsional Vibrations,’ which appeared in 
THE ENGINEER of March llth, 1938. The methods out- 
lined in the two articles are similar in many respects, and 
neither need be confined to the case of the highest fre- 
quency only. The most significant part of Mr. McDonald’s 
construction is that in which, using the distance /,, which 
I called the “* focal distance,” the position of the node for 
one shaft can be found by graphical construction when the 
position of the node for an adjacent shaft is known. This is 
shown in Fig. 1 (b) and (e) of Mr. McDonald's article. 
By using the conception of imaginary nodes, as outlined 
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in my article, and hence also the conception of a negative 
shaft length, the method of analysis can be used for any 
of the frequencies. 

In the accompanying diagram the discs I, and I, are part 
of a torsional vibration system and ab O, is part of the 
normal curve. By extending ab to cut the axis, O, is 
an “‘ imaginary ”’ node for the shaft length between discs 1 
and 2. The distance H K is the “ focal distance ”’ which 
Mr. McDonald calls 7,. The distances H E and H M are 
1, and J, respectively. In this case 1, is a negative distance, 
hence 

1 /l,=1 jl; 


5 —1/ly, or lz =, 15 /(ly—Is). 

By the construction shown, H G/F E=(/;/l,—J;), and 
since the angle EHF is 45 deg., FE=1,; hence HG 

als /(ly—ls). 

The construction can thus be used for imaginary nodes 
and negative shaft lengths. The only other condition 
necessary is that there should be one node, real or imagin- 
ary, for each length of shaft between the discs. This occurs 
with any of the frequencies, the order of the frequency 
being determined by the number of real nodes. 

J. Dick. 

Department of Mechanical Engineering, 

University of Sheffield, 
May 13th. 


HOLIDAYS WITH PAY. 


Str,-I wonder if you will allow me, as an ordinary 
turner, to reply to the Editorial in your issue of May 6th 
re Holidays with Pay. 

You say that wage-earners ‘‘ resent being kept fit for 
their employers’ benefit.” That may have been the 
attitude in the past, but I can assure you that the present 
view of wage-earners is different. If we take as an example 
the famous meat-packing firm of Armour and Co., of 
U.S.A., that famous and successful business house found 
out nearly half a century ago that they could sell a healthy 
pig quicker, better, and actually cheaper than they could 
sell a sick pig, so it paid them to take good care of the 
health of the pigs, with the result that Armour and Co.’s 
pigs now enjoy a care-free, tranquil life in healthy sur 
roundings. The psychological as well as the biological 
well-being of the pig is taken care of. The pig as well as 
the exploiters are both gaining—the pig, a healthy, happy 
life ; the exploiters, big dividend—and this will continue 
until some other unforeseen force or natural barrier makes 
its presence felt. So far, the scheme has worked well 
with Armour and Co. 

If British engineering employers would even treat their 
employees as Armour and Co. treat their pigs, the result 
is bound to be as good. A healthy engineering employee 
can naturally perform his work better, quicker, and 
cleaner than one that is made miserable by working while 
suffering from sickness or disease. This points to the fact 
that holidays are necessary, and the money paid for 





holidays will naturally be repaid in more, better, and 
dependable work and bigger dividends. Employers and 
employees will both gain, just as Armour and Co. and the 
pigs. 

The cry of the future machine shop operator will 
possibly be: °° Oh! for the life of a pig!” 

With no ill-feeling, 

R. ALEXANDER, 
Linthouse, Govan, 
May 15th. 


MINING MACHINERY FACTORY. 

Srr,—--Our attention has been drawn to the paragraph 
which appeared in THE ENGINEER of May 6th in connec- 
tion with our new mining machinery factory on the Team 
Valley Trading Estate. We are afraid this paragraph is 
apt to be misleading where it refers to our new factory 
as being “the only mining machinery factory on the 
North-East Coast.”” Actually, of course, there are a 
number of well-known old-established companies on the 
North-East Coast manufacturing certain units of mining 
plant. It was intended to convey that the new factory 
for Hugh Wood and Co. would house under one roof the 
manufacture of a complete range of underground mining 
plant. 

HuGu Woop anp Co., Lrp, 
Newcastle-upon-T'yne, May 11th. 


EMPIRE EXHIBITION, GLASGOW. 


Sir,—In your issue of May 6th you state in the course 
of your description of the model of the world shown in the 
Palace of Engineering at the Empire Exhibition, Glasgow, 
that “ as far as is known, this globe is the largest rotating 
globe in the world, being sorme 15ft. in diameter.” 

In fact, less than ten minutes’ walk from this particular 
rotating globe, another globe may be found revolving in 
the United Kingdom Government Pavilion. The latter 
is 20ft. in diameter and it weighs 14 tons as against the 
3 tons of the one in the Palace of Engineering. 

RosBert WILLIAMSON. 

London, W.C.2, May 16th. 








Highway Development Survey of 
Greater London. 


in December, 1934, the Minister of Transport appointed 
Sir Charles Bressey, C.B., C.B.E., with Sir Edwin Lutyens, 
K.C.I.E., R.A., as consultant, to undertake a compre- 
hensive survey of the highway development required to 
meet the future traftic needs of Greater London and to 
prepare a highway development plan for that area. The 
results of their three years’ labours are described in a 
40,000 word Report which was published last Monday. 

The survey covers an area of 2000 square miles and is 
based on a thirty years’ forecast of London’s traffic needs, 
in the light of estimates of the future population of Greater 
London supplied by the Registrar-General. 

Among the recommendations made in the Report are 
the following :—A series of ring roads designed to deflect 
traffic from the centre of London; a new east-west 
arterial road 12 miles long; a new north-south road, of 
which a considerable length will be overhead; tunnels 
in Kensington and Westminster to give traffic on new 
routes an unimpeded course ; an extension of the Victoria 
Embankment route to Putney Bridge and the Tower, 
total length 8 miles; a new route to Croydon Airport ; 
and parkways through open country radiating towards 
provincial centres. 

Of the two general maps accompanying the Report, 
one covers the full extent of Greater London on a scale of 
sin. to the mile ; the other is of inner London on a scale 
of 2in. to the mile. Broad red bands indicate recom- 
mended routes, with distinctive markings for tunnels and 
viaducts. 

The innermost of the three concentric rings is the loop- 
way round the City, relieving the intense pressure on the 
Mansion House intersection. Proceeding outwards, the 
next ring is formed by the North Circular Road, coupled 
with a South Circular Road, the circumference of the 
complete circle extending from Finchley in the north to 
Catford in the south, and from Ealing in the west to Ilford 
in the east ; this is associated with a new vehicular tunnel 
at Woolwich to supersede the present ferry. 

The outermost ring consists of the North Orbital and 
South Orbital Roads (a circuit of 125 miles), skirting 
Hatfield in the north, Purfleet and Dartford in the east, 
Reigate in the south, and Egham in the west. This circuit 
incorporates the Lower Thames Tunnel and a new bridge 
over the Thames at Egham, relieving Staines Bridge. 
This Orbital Road is closely associated with the proposals 
for London’s future green belt. 

Apart from these complete circles, a number of other 
routes appear on the plan, which will fulfil a similar purpose 
of deflecting drivers from the centre to the periphery. 
Among these projects, first place is given to a wide, new, 
east-west arterial route, 12 miles long, passing north of 
the City and connecting Western Avenue, Hammersmith, 
with the Eastern Avenue in Essex, thus creating an 
unobstructed parallel to the Oxford-street line of com- 
munications. The same purpose of deflection lies behind 
the proposal that Wandsworth Bridge (now under recon- 
struction), should not only lead traffic to the South Circular 
Road, but should be provided with an improved northern 
approach, curving round the west of London to Edgware- 
road and the Watford By-pass in the Cricklewood district. 

Battersea Bridge is incorporated in another curved 
route, extending from Tooting Common in the south to 
Marylebone in the north, passing in tunnel under Ken- 
sington Gardens, Kensington-road, and Bayswater-road. 
Thus, northbound traffic is given an unimpeded course 
under two of the principal east-west thoroughfares, and 
relief is afforded to Church-street, Kensington, and to 
Park-lane, which lie nearly two miles apart and are now 
overloaded with north-south traffic. 





In the dock district and the Lower Thames-side new 
roads are recommended, so placed as to divert traffic from 
the City : the most important of these routes leads through 
Canning Town northwards up the Lea Valley to the North 
Circular and the North Orbital Roads. 

To increase the utility of the Thames tunnels at Black 
wall and Rotherhithe, the duplication of which is advised, 
the Report urges that their approaches on both sides of 
the river should be improved and extended, so that tratlic 
may gain uninterrupted access from the remoter parts 
of the Metropolis. By this means a direct north-south 
route is opened up from Victoria Park, Hackney, vid 
the Blackwall Tunnel to the South Circular Road, near 
Eltham ; similarly, the Rotherhithe Tunnel forms part 
of a route 10 miles long from Stamford Hill to the South 
Cireular Road, near Forest Hill. 

A scheme, which would add as greatly to the amenities 
of London as to the convenience of transit, is the pro 
posed extension of the Chelsea Embankment south 
westwards to Putney Bridge. Taken in conjunction with 
existing embankments and the southern portion of the 
suggested City Loopway, a riverside route, 8 miles long, 
becomes available, extending from Putney Bridge to 
the Tower. From here eastwards an Aldgate By-pass 
serves to lessen the congestion that prevails on the eastern 
fringe of the City at Gardner’s Corner. 

The north-south crossing of London is facilitated by a 
project connecting the Holloway district in the north with 
the South Cireular Road, near Tulse Hill, the route being 
carried on a viaduct for a considerable part of its length. 
In South-East London a recommendation is made for u 
westward extension of the Shooter’s Hill By-pass, so as 
to create a new route paralleling New Cross-road ani 
Blackheath-road. 

Westminster and the adjoining areas are affected by 
proposals for a new Mayfair-Soho route (partly in tunnel), 
the improvement of communications between Lambeth 
Bridge and South Kensington, and the creation of a 
parallel road for the relief of Bond-street. A new route to 
Croydon Aerodrome figures among the recommendations, 
as well as a new south-eastern outlet from London, 
passing under the high ground adjoining the Crystal 
Palace. 

In Outer London the Report advocates the building of 
several new routes of parkway type through open country, 
to give relief to existing main roads, the modernisation of 
which may present difficulty. Among the ultimate dest: 
nations of these parkways are Birmingham, Grantham, 
Norwich, Brighton, and Winchester. 

Special attention is devoted to the shortcomings of 
several of London’s highways, due to the haphazard cireum 
stances of their growth, a conspicuous example being the 
Harrow-raad, for the improvement of which detailed 
suggestions are put forward. 

The Report indicates the steps that were taken to ensure 
adequate investigation and consultation and pays tribute 
to the courteous assistance tendered by the numerous 
public bodies and their advisers throughout Greater 
London. Without this assistance it would have been 
impossible to give due weight to the local considerations 
which have necessarily to be taken into account 








SIXTY YEARS AGO. 


THE condition of British industry in the earlier half of 
1878 was such as to give rise to serious questioning on the 
part of thoughtful observers. From the beginning of the 
year it had seemed more than likely that we would be 
dragged into war with Russia in connection with the Russo- 
Turkish dispute. That fear was still prominent in May, 
1878. How serious the situation was may be judged from 
the fact that British transports with Indian cavalry on 
board were assembling in the Mediterranean. There were, 
however, other causes at work besides the fear of war. 
There was much unrest among the workers. Strikes were 
occurring in many industries and at Blackburn a wages 
dispute led, not only to a strike, but to a riot during which 
the strikers indulged in an outbreak of machinery-wrecking 
reminiscent of the days of the Luddites. In our issue of 
May 24th, 1878, in a leading article entitled ‘‘ The Pro- 
spects of British Trade,”’ we commented upon the “ deplor- 
able position ’’ of industry and endeavoured to discover 
the cause. We felt that the commonly accepted doctrines 
of political economy were at fault and could no longer be 
allowed to stand. Yet obviously we were hard put to it 
to suggest in what manner they were to be amended. We 
devoted much attention to what was called “ the turn of 
trade ’’ or the country’s trade balance, as we would now 
call it. The difference in value between the nation’s 
imports and exports was, we suggested, not the criterion 
of the country’s prosperity which the political economists 
claimed it to be. Figures showed that from 1855 onwards 
the value of our imports had without exception exceeded 
the value of our exports. The period included the best 
year of trade ever enjoyed by Great Britain. Even, 
however, in that year, 1872-73, our imports, valued at 
£350 million, had exceeded our exports by as much as 
£40 million. Some people argued, we said, that the 
apparently adverse balance was made good by the money 
earned by British ships engaged on carrying goods for 
foreigners. Others contended that the interest on capital 
lent abroad ought to be included on the export side of the 
balance sheet. Others again asserted that the excisable 
value of our exports was less than their real value. We 
were prepared to accept these arguments as being applic- 
able to the year 1872-73, but we could not regard them as 
providing a satisfactory explanation of the alarming 
adverse balance of £135 million recorded in 1877. We 
drew particular attention to an especially disquieting 
feature of the situation. Until the year 1873 a falling-off 
of British sales had always been accompanied by a 
decrease of our purchases from abroad. Since that year, 
however, our purchases had continuously increased in 
spite of a progressive diminution of our sales. Some 
people argued that Britain would remain great and 
prosperous even if the whole of her foreign trade were 
swept away. Against that assertion we placed the bald 
fact that in a year when our exports amounted to £255 
million there was general prosperity and comfort; now, 
when they had fallen to £198 million, there was great 
poverty and misery. 
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Rail and Road. 


SourTHeERN Ratwway Evecrriricatrion.-~-Trial runs 
by electric trains have been made on the newly electrified 
Horsham Portsmouth line between Three Bridges and 
Amberley. 

TRANSPORT IN THE BLACKBURN AREA. 
that the local authorities of Blackburn, Darwen, and 
Accrington are to hold a conference to discuss the question 
of a joint transport board, under one manager, for the area. 


teports state 


ProposED TyNE TuNNEL.—Following the receipt of a 
letter from the Minister of Transport, a conference of 
‘l'yneside local authorities will discuss the proposal for the 
construction of a tunnel between Jarrow and Howdon-on- 
Tyne. The Ministry has called for the conference following 
a joint committee report on Tyne communications. The 
attitude of the authorities concerned towards the proposed 
tunnel is required by the Ministry. 


New Poromac River Bripce.—In a_ description 
of the new Potomac River Bridge, which is at present 
being built at the site of the early Chain Bridge at Washing- 
ton, D.C., in the United States, the Engineering News- 
Record says that the structure contains one of the longest 
series of continuous girder spans in the country. It 
replaces an eight-span, through-truss iron bridge built 
in 1874, and utilises the old stone pier and abutments for 
foundations which have been heightened in order to give 
greater flood clearance. The new bridge will be 1351 ft. 
between abutments and will carry a 30ft. wide roadway 
with two 5ft. wide footpaths. 


CONNECTING ITALY AND StctLy py TUNNEL.-—-A scheme 
for the construction of a submarine tunnel to connect 
[taly and Sicily has been prepared by Professor Ando. 
According to the Railway Gazette, the scheme involves the 
building of two parallel tunnels, one for electric trains and 
the other for motor traffic. The tunnels will be at a depth 
of about 190ft. below sea level and have a length of seven 
miles. In order to avoid steep gradients the entrances will 
be well inland. The motor track will accommodate two 
lines of traffic and be fully equipped with automatic 
signals. [Tt is stated that a company, backed by the 
Italian Government, is being formed to construct and work 
the tunnel. 


New AMERICAN Locomortives.—Thirty new 4-8-4 
passenger and freight service engines have been supplied 
to the Chicago, Milwaukee, St. Paul and Pacific Railroad 
by the Baldwin Locomotive Works. The leading dimen- 
sions of the new engines are as follows :—Driving wheel 
base, 19ft. 3in.; engine wheel base, 47ft. 4in.; driving 
wheels, 74in. diameter; cylinders, 26in. diameter by 
32in. stroke ; Walschaerts valve gear with |4in. diameter 
piston valves; boiler pressure, 285 lb. per square inch ; 
combined superheater and evaporative heating surfaces, 
7845 square feet; weight on driving wheels, 282,320 Ib.; 
total engine weight, 490,450 lb.; tractive force at 85 per 
cent. boiler pressure, 70,800 Ib. 

FrencH Nationat Raruways.—Monsieur Jean Lévy, 
the Chief Mechanical Engineer of the French National 
tuilways, has announced that the company is selecting 
and designing a number of types of rolling stock for 
standardised production. This year forty-five ‘‘ Chapelon 
Pacific” and fifty ‘‘ Nord” 2-10-0 goods locomotives 
are to be ordered. In connection with the electrification 
of the Paris-Bordeaux line ten electric locomotives are 
also to be ordered this year. A number of existing wooden 
coaches are to be rebuilt with steel bodies, and improve- 
ments are to be incorporated in the new 35-ton all-steel 
coaches of the former State Railways on the basis of 
which future coaches will be made. 


LIGHTED SIGNALS IN UNDERGROUND ‘'TUNNEIS.— 
Addressing the Railway Students’ Association recently, 
Mr. E. Evans, of the London Passenger Transport Board, 
said that when driving in a tube tunnel it is difficult to 
yet a perspective to estimate the distance of a red signal. 
To assist drivers on one long, straight section, a white 
light had been placed at braking distance from the signal. 
This did not help much as many drivers continued to 
reduce Speed on sighting the red light, which not infre- 
quently changed to green whilst the train was still a con- 
siderable distance away. South of Waterloo successful 
experiments have been carried out with not lighting the 
red signal until the train was in satisfactory easy braking 
distance. 

RETIREMENT OF AN L.M.S. Driver.—-The well-known 
driver of the London, Midland and Scottish Railway 
Company, William Gilbertson, of Upperby depét, Carlisle, 
retired from the company’s service on Saturday, May 
l4th. He had been working the ‘‘ Royal Scot” train 
between Carlisle and Euston for five years when, in 1933, 
he was selected to drive the engine ** Royal Scot ’”—then 
the most powerful passenger type on thé L.M.S.—on its 
exhibition tour of Canada and the United States with 
the ‘* Royal Scot” train. During the two tours, one 
before and one after the Chicago Exposition, at which 
the train was on show, it covered under its own power 
11,194 miles over the railways of the North American 
Continent. 

CaRNFORTH Depot MopERNISATION.—The London, 
Midland and Scottish Railway Company announces 
that it is to carry out an important scheme for the 
modernisation of its motive power depét at Carnforth, 
where a £53,000 programme of station enlargement is 
already in progress. In order to enable the servicing of 
engines at Carnforth to be performed more expeditiously, 
the motive power depét is to be remodelled and extended 
on the site occupied by the old Furness Railway engine 
shed, the depéts of the former London and North-Western 
and Midland Railways being demolished under the new 
scheme. Equipment of the new depdét, which will be 
one of the most modern on the L.M.S. system, will 
include a mechanical plant for the coaling of engines ; 
« mechanical ash-lifting plant; a turntable of 7Oft. 
diameter with vacuum tractor, capable of accommodating 
the largest engines in use ; new water cranes, and a water 
tank of 75,000 gallons capacity. An up-to-date repair 
shop and stores will also be constructed, and the depdét 
will be electrically lighted throughout. The lay-out of 
the yard will also be remodelled. 





Miscellanea. 


ABERDARE [RoN Mrines.—The Aberdare Council has 
been notified that a technical inspection is to be made of 
the old iron mines in the Aberdare district by Professor 
Knox, of the Treforest School of Mines, with a view to 
their being re-opened. 

THe INSTITUTION OF Crvin ENGINEERS.—At the annual 
general meeting of the Institution of Civil Engineers on 
May 10th, Mr. W. J. E. Binnie was elected President for 
1938~39 and will succeed Mr. 8S. B. Donkin on November 
Ist. The Vice-Presidents elected were Sir Clement 
Hindley, Mr. M. F-G. Wilson, Sir Leopold Savile, and 
Professor C. E. Inglis. 


GENERATION OF Exectrricity.—The Official Returns 
rendered to the Electricity Commissioners show that 1849 
million units of electricity were generated by authorised 
undertakers in Great Britain during the month of April, 
1938, as compared with the revised figure of 1832 million 
units in the corresponding month of 1937, representing an 
increase of 17 million units. The number of working days 
in the month (i.e., excluding Sundays and Bank Holidays) 
was twenty-four, as against twenty-six last year. During 
the four months of 1938 up to the end of April, the total 
amount of electricity generated by authorised under- 
takers was 8486 million units, as compared with the revised 
figure of 8027 million units for the corresponding period 
of 1937, representing an increase of 459 million units. 


Water Power rn Canapa.—Canada’s total hydraulic 
installation on January Ist was 8,112,751 H.P., of which 
7,074,641 H.P., or 87-2 per cent., is controlled by central 
electric stations for the production of energy for general 
distribution. A considerable proportion of this power is 
sold en bloc for the manufacture of pulp and paper, for the 
mining and reduction of minerals, and for electro-chemical 
production. Nearly 7 per cent. of the total electrical 
output of this equipment is sold for export to the United 
States and 264 per cent. is used in electric steam generators, 
principally in the pulp and paper industry. In addition 
to the output of central electric stations referred to above, 
water power plants controlled directly by pulp and paper 
mills account for 678,982 H.P., or 8-4 per cent., of the 
installation. 

UNDERGROUND GASIFICATION OF CoAL.—For some time 
the Soviet Union has been experimenting on the under- 
ground gasification of coal in several underground gasifica- 
tion plants built in the Donetz Basin, in the Moscow coal 
basin, and in Siberia. In these plants were elaborated 
the technical processes which made it possible to under- 
take the production of gas underground on a commercial 
scale. In 1936 the Underground Gasification Trust com- 
menced the building of commercial plants, and the first of 
them—in Gorlovka—was put into operation at the end of 
1937, and it began supplying gas to boilers of the coke 
works in February of this year. During the next few 
years the Trust is to build a number of commercial plants. 
A small plant for the underground gasification of lignite 
is under construction in the Moscow coal basin, where it is 
also intended to construct a big commercial plant. The 
gas produced by the latter will be conveyed to Moscow 
through a long pipe line. A plant for the underground 
gasification of coal at Lisichansk in the Donetz Basin will 
begin production early in 1939. 


A.R.P. rx A Lance Factory.—We are informed that at 
the Coventry factory of the General Electric Company, 
Ltd., a complete A.R.P. scheme has been evolved. Plans 
have been made for the construction of sufficient trenches 
to house the entire personnel of the factory—some 6000 
in all—together with accommodation for the inhabitants 
of the company’s housing estate situated close to the works. 
A sample trench, which has already been constructed, was 
inspected and approved recently by Home Office officials. 
A staff of 600 A.R.P. volunteers has been recruited from 
the personnel of the factory. For training purposes full 
sets of protective clothing, gas masks, decontamination 
apparatus, &c., are available, whilst the plans provide for 
suitable containers, in the factory itself, in order that 
employees may have their gas masks always at hand 
during working hours. _In the event of an air attack each 
department of the factory is to be allotted its own section 
of trench, and notices, distinctively coloured, will be posted 
along the routes from each department to the allotted 
section of trench. A full system of alarms, warnings, and 
“ all-clear ” signals is being drawn up. A new fire station 
has recently been opened and is equipped with the most 
modern types of fire-fighting appliances. 


Decay In Buritprnes.—A paper dealing with the cause 
of decay in buildings, recently presented by Mr. Thomas 
McLachlan to a joint meeting of the London Section, Road 
and Building Materials Group and the Microbiological Panel 
of the Society of Chemical Industry, at Burlington House, 
on May 2nd, is of unusual interest. Working as a private 
investigator, Mr. McLachlan has collected an impressive 
body of evidence in favour of the theory that the one 
primary cause of decay is neither physical nor chemical, 
but biological. Moreover, he believes that fungi and 
not bacteria have the primary share in the decay process. 
Mr. McLachlan’s work began some years ago with a 
request from a firm of distemper manufacturers that he 
should investigate the appearance of mould growths on 
distemper. He found that he could not inoculate a dis- 
tempered surface from the outside with mould growths. 
On the other hand, if either wood or Keene’s cement was 
inoculated, and the surface afterwards distempered, then 
the mould would quickly grow through. His conclusion 
is that minute fungoid growths are far more common in 
building materials than is generally supposed. He later 
observed, in connection with dry rot, that the fungus 
would often dissolve caleium carbonate by means of the 
acid produced, and that, when the medium began to dry, 
the calcium carbonate was again deposited in typical 
oolitic form. His conclusion is that building decay in 
limestone is frequently accompanied by a change from 
non-oolitic or partly oolitie to a markedly oolitic form ; 
and that this change is brought about by fungi. Mr. 
McLachlan has also found that much black discoloration 
of building materials was wrongly described as soot ; 
but, in fact, consisted in large measure of fungi, and that 
true soot is a preservative, 





Air and Water. 


Suez Cana Trarric.—Last year the traffic through the 
Suez Canal exceeded all previous recorded figures. Ships 
under the British flag numbered 3073, aggregating 
17,254,182 tons net, or 47-28 per cent. of the total traffic. 

H.M.S. “‘ Marpstone.”’—The new submarine depdt ship 
““Maidstone”’ has been completed and is being com- 
missioned at Portsmouth for service in the Mediterranean. 
With a displacement of 8900 tons, this vessel is completely 
equipped for the maintenance of submarines. 


An AEROPLANE REcoRD.—It is claimed that a Japanese 
monoplane ‘‘ Wings of the Century’ has broken the 
endurance record for aeroplanes flying in a closed circuit 
without refuelling. The machine covered about 7300 
miles in 62 h. 27 min., on a 402 kilom. course. 


New Dutcn Mororsuirs.—Work on the construction 
of two new fast motorships for the Harwich and Flushing 
passenger and mail services of the Steam Navigation 
Company, Zeeland, has been begun. Designed for a speed 
of 23 knots, the new ships will have a length of 350ft., a 
breadth of 47ft., and be able to carry 1800 passengers. 


Royat Nationat Lirezoar Instirution.—At the 
annual meeting of the Royal National Lifeboat Institution 
the Duke of Kent said that last year there were more 
lifeboats under construction than ever before. In a short 
while there would be no more of the pulling or sailing life- 
boats in the Institution’s service. Last year 524 lives were 
saved, and that was the largest number for nine years. 


THe New “ Ensign” Am Livers.—In reply to a 
question in the House of Commons concerning the delivery 
of the new ‘ Ensign” air liners to Imperial Airways, it 
was stated that the first of these machines is undergoing 
airworthiness tests at Martlesham. These tests should be 
completed in three weeks unless the need for modification 
is revealed during the tests. If the tests on the first 
machine are satisfactory the second “ Ensign” will 
probably be available early in June, and the other machines 
should follow at intervals of about six weeks. 


Harspour IMPROVEMENTS IN NORTHERN IRELAND. 
When presenting the Budget in the Northern Treland Per 
liament, the Minister of Finance gave some particulars of 
proposed harbour improvements. He said that the 
Government proposed to offer £225,000 towards the esti- 
mated cost of £400,000 for deepening part of the channel 
of Belfast Harbour to enable the shipyard to undertake 
the construction of larger merchant and war ships. 
Financial assistance is being given towards extensive 
harbour deepening works at Londonderry and at Coleraine. 


VaNcouvER Arrport.—The local authorities at Van- 
couver have prepared a scheme .or the deepening of the 
middle arm of the Fraser River in order that flying boats of 
Imperial Airways may be accommodated at the city’s 
civic airport. The scheme, wh ch would cost one million 
dollars to carry out, has been prepared at the request of 
Captain F. Entwistle, of the Overseas Division of the 
Meteorological Section of the British Air Ministry, who 
said that Vancouver would probably be chosen by Imperial 
Airways as its North American terminus for the projected 
trans-Pacifie service. 

SALVAGE oF THE “ LuTINE.’”’—A licence for salvage 
operations on the wreck of H.M.S. “ Lutine”’ has been 
granted to a Dutch company by the Committee of Lloyds. 
This ship sank with a large amount of bullion aboard 
between Terschelling and Vlieland, during a gale in 1799. 
Up to the present time bullion to the value of about 
£100,000 has been recovered in various salvage attempts. 
The Billiten Joint Mining Company, which is to undertake 
the new operations, intends to use its new dredger 
“ Karimata,” which is said to have buckets with sufficient 
strength to lift the remaining wreckage. 

Unirep Krnepom Port Trarric.—According to the 
Board of Trade Journal, the net tonnage of the vessels 
that arrived at ports in the United Kingdom during March 
with cargo for discharge at the port of arrival was 7,071,000 
tons, or 115,000 tons less than in March, 1937. Net tonnage 
of vessels that arrived during the month without cargo 
for discharge (recorded as arriving in ballast) was 2,369,000 
tons, a reduction as compared with March, 1937, of 
440,000 tons. There was an all-round increase in the coast- 
ing trade during the month, compared with a year earlier, 
the net tonnage of the arrivals and departures with cargo 
increasing by 120,089 tons and 145,637 tons respectively, 
and the arrivals and departures in ballast by 117,040 tons 
and 81,893 tons. 

Tramp SHIPPING OUTLOOK.—At the annual meeting of 
the Tatem Steam Navigation Company, Ltd., Lord 
Glanely said that the outlook of the tramp shipping 
industry was more serious than during the last slump, as 
working cost had increased in the meantime. He said 
that new ships ready for sea were held up at the builders’ 
yards waiting for a more favourable state of the freight 
market. The growth of foreign competition was the main 
cause of the problem. Foreign nations were fighting for 
more seaboard and were increasing their sea power. After 
referring to the voluntary laying-up scheme, Lord Glanely 
said, failing the necessary co-operation of British and 
foreign owners, he feared Government assistance would 
be needed. 

French Nava Expansion.—During 1938 nearly 
6,000,000 franes are to be spent by the French Govern- 
ment on naval construction. In addition to the programme 
already approved, there have been added two new battle- 
ships, one cruiser, seven submarines, and a number of 
smaller craft, all to be completed by the end of 1942. 
The Minister of Marine has just ordered a 35,000-ton 
battleship of the additional programme, and an aircraft 
carrier sanctioned in the original programme. At present 
three 35,000-ton battleships are being built, and a fourth 
is to be begun shortly. In a recent statement, the Minister 
said that the ships now being taken into service were 
entirely satisfactory. With the “ Strasbourg ” now making 
her trials, and her sister ship, the “ Dunkerque,” France 
had seven ships of the line. The destroyers “* Mogador ” 
and “ Volta ”’ outclassed all foreign ships of their category, 
while ‘‘ Le Terrible ” held the world speed record with 
45 knots. 
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CONSTRUCTION OF KLOOF NEK WATER PURIFICATION PLANT FOR CAPE TOWN 
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THE AIR MINISTRY AND THE AIRCRAFT 
INDUSTRY. 


LN the House ot Lords and in the House of 
Commons on Thursday of last week, May 12th, 
farther important statements on this country’s air 
strength and the steps being taken to increase it 
were made by the Secretary of State for Air, 
Viscount Swinton, and by the Deputy Secretary, 
Earl Winterton, both of whom, together with 
Lord Weir, have since resigned their offices at the 
Air Ministry. Much of the discussion, in Parlia- 
ment and the Press, to which the statements have 
given rise appears to have been inspired rather by 
political motives than by a genuine desire to assist 
the Air Ministry in carrying out its present difficult 
duty. On the strictly technical side, the issues have 
now been multiplied to such an extent that even 
technical people experience confusion in attempt- 
ing to discover some central theme to the discus- 
sion. If we are to believe all that has recently been 
said and written on the subject, the Air Ministry has 
approached the technical aspects of the successive 
expansion schemes with amazing inefficiency, 
ineptitude, and stupidity. Contemplating the 
terms of this general accusation, we find consola- 
tion in two facts. A prolonged ecquaintanceship 
with the Air Ministry, the Air Force, and the 
Government aeronautical research or ganisations 
enables us to assert with full assurance that the 
individual officers holding responsible positions 
in the various departments reach a very high level 
of efficiency and intelligence, and that they are 
united in giving their best to the service of the 
country. Secondly, we take comfort in the know- 
ledge that the main problems which the Air 
Ministry has to solve are technical in their origin, 
that other countries—not exc luding Germany— 
are equally facing them. and that British ability 














to overcome technical difficulties, whether of pro- 
duction or organisation, is as great to-day as ever 
it was. 

Much of the current criticism concerning the Air 
Ministry and its methods may properly be related 
to the policy which it has long followed in connec- 
tion with the supply of its material requirements. 
In the early days of military aeronautics the Royal 
Aircraft Factory at Farnborough was established 
primarily for the actual manufacture of aircraft. 
During the first year or so of the war it produced 
many of the B.E.2 and other machines with which 
the Royal Flying Corps was largely equipped. 
The Factory was entrusted with a certain amount 
of experimental work—as may be inferred from 
the meaning of the letters B.E., namely, “‘ Blériot 
Experimental ’’—but, on the whole, it can be said 
to have started life as the aeronautical counterpart 
of a Government dockyard. Subsequently, it 
was decided that the Government should with- 
draw completely from the manufacture of aero- 
planes. The Factory became the Royal Aircraft 
Kstablishment and devoted its attention entirely 
to experimental work, mostly of a full-scale nature. 
For the supply of all the aircraft and equipment 
which it required, the Government became 
dependent upon the aeronautical industry. In 
the interests of that industry, then struggling into 
being, and with the direct object of encouraging 
the widespread manufacture of aircraft in private 
establishments, the Air Ministry adopted the policy 
of informing the manufacturers of its general 
requirements and of leaving them a free hand to 
design and produce individual prototypes possess- 
ing the desired performance and characteristics. 
It retained rights of inspection during manufac- 
ture and of testing and in time evolved a code of 
general rules, covering permissible materials and 
stressing, and other subjects, to which the designer 
was required to conform. The general result of this 
policy undoubtedly was beneficial to aeronautical 
progress in so far that it led to keen competition 
among the manufacturers to produce the best 
design that would fulfil the Ministry’s general 
requirements. At the same time the policy had 
certain disadvantages. From the manufacturers’ 
point of view, it was unsatisfactory in that it 
involved at times the expenditure of a large sum 
of money on the production of the prototype 
without sufficient or any subsequent recompense 
in the shape of a quantity order. On the Air 
Ministry’s side it undoubtedly led to the multi- 
plication of aircraft types in service for the same 
duties. The policy is still in force, although it has 
recently been modified to the extent that the 
Ministry is now willing to place a substantial pro- 
duction order on the strength of an inspection of 
the design drawings alone, without waiting for the 
construction and testing of a prototype machine. 
It is possible to trace to this general policy several 
of the features of the existing situation, which 
have been the subject of major criticism. The 
multiplicity of aircraft types was, as we have 
already said, one of its outcomes; that multi- 
plicity is still noticeable, and, with its accompany- 
ing spare part difficulties, has provided the critics 
with much opportunity for attack. Yet it is not 
easy to see how it could be avoided without a com- 
plete recasting of the Ministry’s policy and a drastic 
reorganisation of the aircraft industry. Again, the 
policy may, to some extent at least, be held 
responsible for the alleged backwardness on the 
part of the industry in adopting mass production 
methods. It did nothing to encourage any indi- 
vidual firm to design a machine characterised by 
features lending themselves to mass production. 
It acted to discourage competing firms from basing 
their designs on a common pool of standardised 
parts and details. The policy fulfilled its main 
purpose, that of assisting in the establishment of 
the aircraft industry on a widespread basis, but 
it put a premium on individuality, and thereby 
hampered expansion of output on a co-operative 
basis when expansion became necessary. 

The relationship of the Air Ministry to the aero- 
nautical industry may profitably be compared 
with that of the Admiralty to the shipbuilding 
industry. Until the middle of the nineteenth 
century naval vessels were built, almost without 
exception, in Government dockyards. With the 
introduction of new types of craft, torpedo boats 
and destroyers specifically, the Admiralty found 
it advantageous to allow private firms to enter the 
field, and in due time the industry was entrusted 
with the construction even of cruisers and battle- 
ships. At first, especially in the case of light craft, 
the private builders were allowed a wide measure 
of freedom in the detailed design of the vessels 
which they built. general requirements, such as 





speed, size and armament, alone being laid down by 
the Admiralty. Gradually, however, as the main 
lines of sound design and practice became estab- 
lished, the Admiralty found that it had more to 
gain than to lose by taking the initiative for the 
detailed design of the ships it required out of the 
hands of the private builders and concentrating it 
at Whitehall. To-day our war vessels of all classes 
are designed almost down to the last detail by the 
Admiralty: The plans and specifications furnished 
by it to the private shipyards leave little or nothing 
affecting the structure of the ships to the initiative 
of the builders. It may be seriously considered 
whether aeronautical construction has not now 
reacheda stage of development at which it would, on 
balance, be more profitable for the Air Ministry to 
follow the Admiralty’s precedent in the matter of 
design than to continue its present policy of allow- 
ing the initiative to rest almost wholly with the 
aircraft industry. Already force of circumstances 
is compelling a number of the smaller firms to 
abandon original development work and to assume. 
in effect, the réle of Government contractors. It 
is at least worthy of debate that an extension of this 
custom to a wider range might be best for the 
country, although not necessarily best for the 
industry. The debt or duty which the country owes 
to the aeronautical industry i is not so great that we 
need hesitate to suggest to the industry that it 
should sacrifice some measure of its freedom, even 
to the extent of surrendering its initiative in the 
matter of design to a Roval Corps of Aeronautical 
Constructors. 


Greater London’s Highways. 


THE eagerly awaited Highway Development 
Survey of Greater London, issued last Monday, 
May 16th, by the Ministry of Transport, is a 
remarkable document, and we pay tribute to the 
energy and ability of Sir Charies Bressey, who, 
with the collaboration of Sir Edwin Lutyens in a 
consultative architectural capacity, is solely re- 
sponsible for its production. But though there is 
scarcely a district in Greater London which is 
unlikely to be affected by its plans, it contains no 
sensational proposals for grandiose alterations. 
unless that for the enlargement of Piccadilly 
Circus can be so regarded. To those who have 
allowed imagination to run riot, it will prove dis- 
appointing. As befitted an engineer, Sir Charles 
has remained severely practical. There can be no 
doubt of the practicability of every one of his 
schemes. and their cost does not seem likely to 
prove excessive in relation to the betterment 
derived.. The terms of reference under which Sir 
Charles undertook the work in December, 1934, 
were : * To study and report upon the need for im- 
proved communications by road (including tie 
improvement and remodelling of existing roads) 
in the area of Greater London, and to prepare a 
Highway Development Flan for that area, incor- 
porating, so far as is practicable and desirable. 
schemes already planned or projected.’ In inter- 
preting those terms he did not hold himself too 
restricted. The situation of arterial roads, for 
instance, has been considered not merely in their 
relation to and connection with the centre, but 
also in regard to the necessity for the avoidance in 
their outward extension of such bottle-necks as 
Staines and Slough and Maidenhead. The plans 
described in the Survey cover an area of about 
2000 square miles, and provide for 123 miles of 
new routes in the London County area, 388 miles 
outside that area, and, in addition, for 307 miles 
of ‘‘ parkways,” apparently similar to the American 
model, and consisting of roads flanked on either 
side by open country preserved against the 
activities of builders. These plans are based upon 
a thirty-year forecast of traffic needs, derived 
from estimates of the probable increases of popula- 
tion, and of the proportion of that population likely 
in the future to own cars. No less than a four-fold 
increase in the amount of traffic is foreseen. In 
deciding upon his plans, Sir Charles arranged for 
a number of traffic censuses to be taken, notably 
one to discover whence vehicles travelled from the 
London docks and which routes they chose ; had 
certain districts photographed from the air in the 
absence of reliable maps ; and took care to consult 
with local authorities which might be concerned 
in carrying his recommendations into effect. 

The main recommendations of the Survey, a 
short summary of which is printed on another page. 
are concerned partly to ensure that vehicles wishing 
to travel from one side of the Metropolis to the 
other shall be diverted from the highly congested 
centre and partly to provide throughways across 
London which will be able to carry traffic freely 
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to and from the centre. A series of ring roads is 
therefore proposed, the innermost encircling the 
City and the outermost lying in the country on the 
verge of the outer suburban towns, such as 
Hatfield and Dartford, together with an east-west 
route passing north of the City from Western 
Avenue, Hammersmith, to Eastern Avenue, Essex, 
and a north-south route from Holloway to Tulse 
Hill, vié Blackfriars Bridge. Over and above these 
recommended routes there are others, too numerous 
to mention in detail, designed to interlink with 
them or intended to effect more localised improve- 
ments of otherwise satisfactory existing routes. 
In several places where conditions have been 
unsuitable for improvements on the level, either 
because the lay-out of the streets was too entangled 
or for the purpose of preserving amenities which 
would otherwise be destroyed, it is suggested that 
the roads be elevated on viaducts or tunnelled 
underground. Thus, to obviate the bar to north- 
south heavy traffic at present imposed by Hyde 
Park and Kensington Gardens, a tunnel beneath 
the latter is suggested ; whilst in the area around 
the Elephant and Castle, south of the river, into 
which the approach roads from all the Thames 
bridges from the Tower to Lambeth, converge, a 
viaduct is recommended, lifting the traffic above 
the congested lower streets, and discharging it 
directly on to Blackfriars Bridge. One notable 
omission may be observed. The possibility of the 
future erection of a Charing Cross Road Bridge is 
left out of consideration, despite the reeommenda- 
tions of the London and Home Counties Traffic 
Advisory Committee, given in a report published 
in August, 1936, that it should be built. It is held 
to be objectionable mainly for the very reason 
that we took care to mention in a leading article 
at the time the Advisory Committee reported. 
Any such bridge would direct yet another heavy 
stream of traffic on to an area already highly con- 
gested and difficult to deal with. 

That, when those interested have had time to 
digest the proposals, the Survey will suffer criticism 
is scarcely to be doubted. The recommendations 
will not satisfy the craving for that orderliness that 
so many desire, and it may perhaps truthfully be 
objected against them that in part at least they 
are a product of expediency rather than of formal 
planning. But it is only necessary to examine 
carefully a map of London to see how difficult the 
problem of improvement is to solve. London 
was never planned, and the only grand oppor- 
tunity for replanning that has occurred in its 
history was neglected by everyone but Wren. 
It has just grown around and about the roads 
and lanes which existed in open agricultural 
country before the houses spread outwards to 
envelop them. Improvements have been made 
from time to time as expediency determined. Now 
that far greater improvements than have ever 
before been contemplated must be attempted, it is 
too late substantiallv to alter the confused plan the 
city has assumed. Some districts can be improved 
from the traffic aspect by the mere widening of a 
street. In others the arrangement is so lacking in 
order, and the existing streets so crooked and inter- 
twined, that nothing but an expensive policy of 
wholesale demolition and the striking out of new 
routes can serve. In yet others the ground and the 
buildings erected upon it have assumed so high a 
value that any but minor alterations are pro- 
hibited by colossal cost. Small widenings of Citv 
streets. for instance. may cost as much as £2.000.000 
per mile! Upon such a patchwork it is impossible 
economically to impose a new design. It must be 
accepted in great part as it stands and altered 
as opportunity permits, in accordance with the 
needs of the traffic of the day. There is no ideal 
solution. 

Another man, given Sir Charles’ task and 
endowed with the same energy and ability, would, 
it is probable, have arrived at some other solution. 
Bunt Sir Charles’ recommendations are based upon 
a three vears’ intensive studv which few others would 
have undertaken with such vigour and with such 
determination to resist attractive but uneconomic 
magnificence. The proposals in the Survey are 
for routes only. Their value is not dependent upon 
their being carried out preciselv as shown on the 
plans. Should unexpected difficulties be met, 
should it be desired to preserve this or that 
amenity or familiar building. the routes can be sub- 
jected to ‘ deviation.”” Whatever their faults, 
the Bressev proposals anpear to provide for an 
orderly development during the next thirty 
vears of the roads of the Greater London 
area, and they are so practical that there can 
he little doubt that they can be carried into 
effect. We do not believe they could be substan- 





tially bettered. Thus, if only for the sake of local 
authorities who desire to have fixed as soon as 
possible what their future commitments are likely 
to be and to know what effects such schemes are 
likely to have on their town-planning and other 
arrangements, it seems to us desirable that the 
Survey should be accepted in its entirety 





at least as a basis for the development 
of London. It is therefore with pleasure that 
we learn that a copy of the Survey is to be sent 
to all authorities likely to be concerned, and that 
the Ministry has already decided that grants shall 
be available towards the costs of the more urgent 
schemes. 





Main Line Oijul-Electric Locomotive 
for Roumania. 


HE Campina-Brassov section of the Bucharest- 
Teius main line of the Roumanian State Railways 
(leading to Budapest), crossing a spur of the Tran- 
sylvanian Alps, has long taxed those responsible for 
its operation, for it bears some of the most intense 
traffic to be found on the railway system of Roumania. 
There are gradients as steep as 1 in 48 on the southern 
slope, subsequent to a gradual rise all the way from 
Bucharest, and a maximum inclination of 1 in 40 on 
the northern bank. The line is single track, and for 
some years three and four steam locomotives have 
been used on the heaviest passenger and freight 
trains. 

After various projects for doubling the line or 
modernising other routes had been examined, it was 
decided to electrify the Campina-Brassov section, 
and a year or two ago the State Railway adminis- 
tration called for tenders. But the high prices caused 
conversion to be postponed, and as an alternative, 
which at that time required a good deal of courage, a 
high-power oil-electric locomotive was ordered, with 
the idea that if it proved a success several such units 
would be acquired, and would work present and future 
traffics in a satisfactory manner. 

GENERAL REQUIREMENTS. 

As a result of the great power it is possible to 
obtain from an oil-engined locomotive of reasonable 
size and axle loading, it was felt that, not only would 
such a locomotive obviate double heading at both 
ends of the train, and thus reduce considerably the 
inordinate expenditure on locomotive maintenance, 
crew wages, and fuel, but would enable a reduction 
to be made in the cost of track maintenance and would 
eliminate the smoke nuisance. 

The 4400 B.H.P. oil-electric locomotive just 
delivered by Sulzer Bros., of Winterthur, as main 
contractors, was designed to handle unassisted 
600-tonne passenger and freight trains over the 
44-mile mountain section on existing, and possibly 
on accelerated, schedules. This division of line 
includes a 6-mile gradient of 1 in 40, of which nearly 
4 miles are round uncompensated curves of 900ft. 
radius. The maximum axle load prescribed was 
20 tonnes, this being 2 tonnes more than that allowed 
for the big 2-8-4 steam locomotives built last year. 
Actually, the axle load as built does not exceed 
19 tonnes, and of this less than 4 tonnes is unsprung. 

The output required for hauling a 600-tonne train 
uphill at a reasonable speed, say, 2150 D.B.H.P. at 





constructed as two identical halves, more or less 
permanently coupled together, for as the acquisition 
of further locomotives was envisaged, it was thought 
desirable to be able to couple any two halves from 
different locomotives. Modifications to the buffers 
and draw gear would be necessary before any single 
half could operate a train, 


MECHANICAL PORTION. 


Having regard to the conditions of power und 
track as outlined above, the 2~D,-1+-1-D,-2 wheel 














Fic. 2—UNDER - FRAME 


arrangement was adopted—see page 571 and Fig. |. 
The chassis of each half is built up on a welded 
framework of lin. steel plates with cross stretchers 
of various thicknesses—see Fig. 2. The driving 
axles are without side play, and in order to 
provide the flexibility necessary to negotiate line 
curves of 900ft. radius and 1 in 8 switches, the flanges 
of the second and third pairs of 53in. driving wheels 




















Fic. 1—4400 H.P. OIL- 


20 m.p.h., or 2700 D.B.H.P. at 25 m.p.h., and the 
high tractive effort needed to start such a train on the 
most difficult portion, necessitated eight driving axles, 
and this involved the division of the locomotive into 
two parts. The question then arose as to whether 
these two halves should be built in such a way that 
they could be used as separate locomotives if desired. 
If the locomotive was always to be used as a complete 
unit, only one driving position, one starting battery, 
and a simplified control would have been necessary, 
and savings in length, weight, and price could be 
effected. Nevertheless, the locomotive has been 





ELECTRIC LOCOMOTIVE 


have been thinned by ~in. ‘The outer four-wheeled 
guiding bogie has a spring-controlled displacement at 
the pivot of 3}in. a side, and the inner Henschel 
truck has a maximum movement of 23in. to each 
side. In principle, the Henschel truck is almost the 
same as a Bissel truck, but it has no radial arm and 
no actual pivot ; its lateral movement is around a 
theoretical pivot, an action which is derived from the 
use of a single central swing link pin set longitudinally 
at a slope. The four-wheeled bogie has a spherical 
pivot and flat side bearers, and between its inner 
headstock and the locomotive main frame structure 
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is a spring-controlled connection to damp out hunting 
movements. The outer pair of wheels on each bogie 
are provided with flange lubricators. All the axles 
have Peyinghaus Isothermos boxes, and those of the 
driving axles are supported by overhung laminated 
springs, equalised down each side. The two halves of 
the locomotive are connected together by a single 
rigid draw-bar, and there are two large side buffers 
with spherical spring-loaded heads running one inside 
the other and designed to take all the buffing shocks 
and at the same time provide a steadying force to 


Fic. 3—CrRosS SECTION 


counter any oscillations between the two halves of 
the locomotive. 

The cab structure is of all-steel construction, and 
contains in each half a driving compartment a 
generator and switchgear compartment and an 
engine room. To pass from one engine room to the 
other there is a central passage beneath the 
radiator fans, and a_ vestibule connection with 
the usual canvas bellows. The roof is curved, 
and is of large radius just above the cantrails. 
The complete middle portion of the roof is 
removable in order to permit withdrawal of the 
main engine or any of its principal constituents. In 








this part of the roof and in the adjacent fixed portions 
are clerestory ventilators, which can be opened by 
air pressure from a cock near the cantrail, and thus 
increase the ventilation of the engine room and gene- 
rator compartment during hot weather. 

Between each driving position and the end plate 
of the locomotive is a 128-cell cadmium-nickel start- 
ing battery, which has a capacity of 150 ampere-hour 
in each half. The battery is quite shut off from the 
driving cabin except for two vents which project 
through the top plate. The ventilation of the battery 





OF 2200 H.P. ENGINE 


box is direct from outside, and large hinged inspection 
covers are fitted on the front and sides. Below the 
driving control desk and close to the battery are two 
air reservoirs of 3 cubic feet each. The extremes of 
weather met with in Roumania have required the 
provision in the driving cabins of an electric wall 
heater, a foot warmer, a window warmer to prevent 
the formation of ice, and a cooling fan. 

A comprehensive Westinghouse braking system is 
fitted to the locomotive. The main constituents are 
an automatic brake operating two blocks a wheel on 
the driving and bogie wheels, and a regulating brake 
operating on the driving wheels only. There is also 

















Fic. 4—2200 H.P. ENGINE AND GENERATORS 











a hand brake applying the blocks on the driving 
wheels, and, finally, a special air brake is used at a 
low pressure in conjunction with the air sanding 
apparatus, its function being just to hold the driving 
wheels from slipping when starting with the maximum 
current. This equipment was considered necessary 
in view of the high starting tractive effort of 80,000 Ib., 
and the maximum factor of adhesion of 4:25. With 
the automatic system in operation the braking force 
is 77 per cent. of the weight on the driving axles plus 
60 per cent. of that on the bogies. The truck wheels 
are unbraked. Air is supplied by two Oerlikon motor- 
driven compressor sets, each with a delivery capacity 
of 56 cubie feet a minute. With the exception of the 
cross rods, all the brake rigging and the brake 
cylinders are outside the frames, and particular 
attention has been paid to accessibility, with the result 
that all the blocks and rigging can be adjusted with 
out the necessity of getting into a pit. 

The complete mechanical portion of the locomotive 
was built at the Kassel works of Henschel and Sohn 
A.G., and from there was taken on its own wheels to 
the erecting shops of Brown, Boveri and Co., at 
Munchenstein, near Basle. Here the engines and 
electrical equipment were installed, and preliminary 
trials on the Stein-Sackingen line were made before 
the finished locomotive was taken to Winterthur 
for the more detailed trials, extending over four days, 
between Winterthur and St. Gallen. 

POWER EQUIPMENT. 

The two oil engines--Figs. 3, 4, 7 and 9 
used are of the pressure- charged four-stroke 
twin crankshaft type, and = the design was 
evolved at Winterthur in collaboration with the 
St. Denis works of the French Sulzer Com- 
pany. The first engines of the type were built at 
St. Denis and applied to the P.L.M. Railway's express 
oil-electric locomotive built last year. Within twelve 
cylinders, 310 mm. bore by 390 mm. stroke (12+ 2in. 
by 15-4in.), is developed an output of 2200 B.H.P. 
at 700 r.p.m. The characteristics at this speed are 

















FiG. 5—-CONTACTORS AND RELAYS 


brake m.e.p., 115 lb. per square inch; piston speed, 
1795ft. per minute; weight, 21 1b. per B.H.P. 
Actually, a top output of 2500 B.H.P. at 700 r.p.m. 
has been attained without difficulty, and with a fuel 
consumption of less than 0-38 1b. per B.H.P.-hour. 
The consistently low fuel consumption over 
the usual working range, as shown by Fig. 8, 
is a normal feature of well-designed pressure- 
charged engines, but the actual consumptions in 
this example are very low, the minimum at the 
second engine speed—485 r.p.m.-—being only 0-346 Ib. 
per B.H.P.-hour. 

Individual Bosch fuel pumps, driven direct by the 
main cam shafts, deliver the fuel at a pressure of 
about 4000lb. per square inch through Sulzer 
atomisers set in the centres of the cylinder heads. 
All the fuel lead pipes are of the same short length ; 
easy adjustment of the maximum cylinder pressures 
is thus possible, and if a pipe should break the corre- 
sponding fuel pump can be put out of action without 
stopping the engine. 

Combustion and scavenging air is supplied by two 
Biichi exhaust gas turbo-chargers on each engine. A 
pressure charging group supplies the three cylinders 
in each bank adjacent to it, and is driven by the 
exhaust gases from the same three cylinders. For the 
scavenging effect the inlet and exhaust valves are 
open simultaneously for a part of the stroke, so that 
an exceptionally clear exhaust is obtained, the valves 
and pistons are kept cool, and the heat to be taken 
up by the cooling water is not increased compared 
with an unsupercharged engine of similar dimensions 
and ,speed. The charging pressure is about 4} Ib. 
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per square inch at full load. Air is drawn in at the 
sides of the locomotive and is passed through filters 
before reaching the pressure chargers. 

The crank case is a single-piece stecl casting, which 
includes stirrup-shaped main bearing supports and 
housings for the bearings of the two step-up gear 
wheels of the generator drive. The cylinder blocks 
are also of cast steel, and are two in number; each 





FiG. 6—-TRACTION MOTOR AND WHEELS 


COMprises 
welded to the other portion. Bolts are used for the 
connection of the eylinder blocks to the crank case. 
Each eylinder has # replaceable wet type liner 
mserted, and the top flange of this is between the 
evlinder head and the cylinder block. 
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FiG. 8-FUEL CONSUMPTION CURVES 


heads are formed of separate iron castings and carry 
one inlet and one exhaust valve and the central 
injection nozzle. ‘The valves are driven through the 
usual kind of rocker, with double springs. ‘There is a 


separate gear-driven nickel steel cam shaft for cach 


line of cylinders, and they are carried in seven two- 





three cylinders from both banks and. is | which has effectively countered all resonance between 
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delivers it through a filter into the forced lubricating 
system, and the second pump withdraws the hot used 


shells lined with white metal. A hole is drilled up the 
centre of the rod to lead oil to the bronze gudgeon 
pin bearing. The crankshaft is a single-piece forging 
of the usual Sulzer brand of special carbon steel, and 
is hollow bored in both pins and shaft. The seven 
main bearings of each shaft have steel shells with 
white metal linings over the whole surface. At one 
end of cach shaft is a dynamic vibration damper, 





circuit. The oil trough on the engine is connected by 
a compensating pipe to the container lying at a lower 
level ; consequently, if there is a leakage of oil at 
any place, the level of the oil in the trough falls, so 
that the pump cannot draw up any more oil, and 
through the resulting fall in pressure the governor 
stops the engine. ‘The oil pressure contact is fitted in 
the forced lubricating system, so that there is suffi- 























the highest and the lowest working speeds, and at the 
other end is bolted the short shaft carrying the 
primary wheel of the generator drive. Lubricating 


oil is led to the main and big end bearings through 
The eylinder | passages drilled in the shaft. 
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Two pumps within the crank case circulate the 
lubricating oil, Each pump is driven by a gear wheel 
keyed to the crankshaft beyond the vibration damper. 
One pump draws the oil from the collecting tank and 


FiG. 7—CRANK-CASE ASSEMBLY 


cient provision against fall of pressure m both 
circuits. In the same control circuit are two switches, 
which break the circuit if the temperature of the 
cooling water or of the lubricating oil should exceed 
a certain predetermined value. This safety device 
causes the engine to be shut down if the cooler fan is 
running too slowly, or not at all, or when the thermo- 
stats are not functioning properly. The fuel regula- 
tion mechanism is arranged to form a closed driving 
system for each group of six cylinders connected to 
the same pressure charger. As long as the charging 
pressure does not fall below the figure permissible for 
the load prevailing at the moment the governor keeps 
the engine speed constant, but if the charging pressure 
falls through any defect the safety device causes the 
quantity of fuel injected to be reduced in those 
cylinders corresponding to the defective pressure 
charger. 


ELECTRIC TRANSMISSION. 


The electric transmission system is a modification 
of the well-known Brown Boveri servo field regulator 
type, and embodies Sulzer’s form of servo motor 
and governor rheostat regulation of the engine 
output. The control permits of engine operation 
at four speeds, viz., 380, 485, 625, and 700 r.p.m., 
and also gives eight controller notches, four of which 
give variable torque characteristics at a given engine 
speed. 

Advantage was taken of the necessity of a gear 
drive between the twin crankshafts and the single 
armature shaft of the main generator to incorporate 











a step-up ratio of 1-2: 1, and thus increase the speed 














Fic. 9—CYLINDER BLOCK 


bronze bearings on the cylinder block. The] oil from the sump and passes it through the cooler, 





FiG. 10—-INTERIOR OF CAB 


of the generator and keep down its size. 


Each main 


cams themselves are keyed to the shafts. 

Forged aluminium alloy pistons are used and weigh 
about 100 lb. each ; they carry five pressure and two 
scraper rings and a_ case-hardened hollow steel 
gudgeon pin, which is fixed in the side bosses. The 
connecting-rods are of I section nickel-chrome steel 
and have four-bolt big ends with replaceable bronze 





whence the oil flows to the collecting tank. After any 
lengthy period of rest oil is forced to all parts of the 
engine by an electrically driven pump; the driving 
motor of this pump receives its current from the 
starting battery. All the servo-motor pressure oil 
systems (governor, pressure charging, protective 
device, field regulator) are connected to the cooling 





generator has a one-hour capacity of 1250 kW, and sup- 
plies current to the four traction motors—Fig. 6—of 
the corresponding half of the locomotive. To cope 
with space limitations, the laminations of the arma- 
ture are fitted direct on to a hollow cast steel member 
which forms the shaft, and this also saves weight 
while giving adequate rigidity. The whole generator 
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assembly has been kept short by mounting the 
commutator on the coupling end of the shaft, so that 
the rotor of the overhung auxiliary generator could 
be inserted almost entirely within the rotor of the 
main machine. A fan, fixed to the main rotor member 
near the coupling, draws air through the auxiliary 
and main generators and expels it to the atmosphere 
through a casing in the floor of the locomotive. Any 
carbon dust from the commutator brushes is thus 
removed outside immediately, and, further, if there 
is any tendency to spark around the commutator, 
the strong air current makes it difficult for an are 
to form between the cémmutator and the windings. 
The main generator rotor is supported on a roller 
bearing to the outside of the 70-kW auxiliary 
generator, and also on the neighbouring pinion 
bearing. 

The generator characteristics preventing the over- 
loading of the engine, while permitting a tractive 
effort as near the maximum as possible over the 
whole speed range, are obtained by the excitation 
of the main generator field on three systems, viz., 


an unregulated shunt winding a, a _ regulated 











causes the slide valve b to move to the right and 
allows oil under pressure to enter on the right side 
of the rotary piston 14q. This piston turns to the 
left, and the regulating switch fixed to it brings in 
part of the resistance 13, and the working is trans- 
ferred to a new combination of speed and tractive 
effort. But the action of the servo-motor does not 
end until the new combination produces full engine 
load. If there is a reduction in the tractive resistance 
when running, the governor pointer moves in the 
direction of 0 and the slide valve 146 goes to the 
left, so that the piston 14a is turned to the right and 
the excitation of the main generator is increased 
until full engine load has again been reached and the 
track speed increased. 

As in normal service it is neither desired nor required 
to work the engine at a full load practically all the time, 
the main drum of the driver’s controller—Fig. 10— 
is provided with a number of steps for running at 
reduced output, as well as with a step for full load 
at full engine speed. With the reduced output 
steps the power is regulated, on one hand, by adjust- 
ing the speed of the engine to various values which 
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|.—-Engine. 12.—-Exciter switch. 21. 
1 a.—Speed regulator. 13.—Field regulating resistance. tion. 
2.-—Main generator. 14.—Field regulator. 22,.—Contactor for series operation. 
2 a.—Shunt winding. 14 a.—Field regulator vane. 23.—Driver’s cab ventilating fan. 
2 b.—-Separately excited winder. i4 6.—Control valve. 24.—Driver’s cab heater. 
2 ¢.—Anti-compound winding. 15 a, b.—Solenoid for torque adjust- 25.—Oil separator, 
3.—Maximum current relay. ment. 26..—Battery cut-in and cut-out 
{.—Electro - pneumatic isolating 16.—Magnet control lever. switch. 


5.—Reverser. [switch. 17. 


6.—Traction motors. 


%.—Starting switch. 
%.—Battery paralleling switch. IS a. b. 


10.--Auxiliary generator. engine. 


11. Voltage regulator for auxiliary 19.—Traction motor blower. 


-Traction controller. 
17 a.—Main drum. 
7.—Starting battery. 17 6.—Auxiliary drum. 
17 ¢.—Starting drum. 
Starter button for oil 


27.—Voltage transformer. 
28.—Cooling water pump. 
29.—Brake air compressor. 
30.—Oil pump. 
31.—Lighting. 
32.—Window wiper. 
33.—Window heater. 


generator. 20.—Cooler fan assembly. 34.—Control. 


FiG. 11—DIAGRAM OF ELECTRIC CONNECTIONS 


separately excited winding 6 fed from the auxiliary 
venerator, and a counter-compound winding ¢ 
through which flows current from the rotor. The 
different windings bear such a relation to each other 
that when the separate excitation is switched off the 
voltage falls to zero, and when at the moment of 
starting there is full separate excitation, the maximum 
permissible tractive effort exists at the rims of the 
driving wheels. Within a certain range of track 
speed the output is kept constant automatically, 
but if the output has to remain constant from the 
speed at which the normal output of the engine is 
reached with maximum tractive effort, until approxi- 
mately maximum speed, then some regulation of 
the excitation is required, and this is performed 
by the regulating resistance, 13 in the diagram of 
main circuits—Fig. 11. 

With the engine running under full load after the 
train has been accelerated, the pointer la of the 
xovernor is in the position shown, and with the torque 
magnets 15a and 156 in the positions drawn, the 
slide valve 6 of the oil-pressure servo motor 14 is 
in the closed position. The piston 14a is conse- 
quently at rest, and the part of the resistance 13 
which is switched in is not changed. If the tractive 
resistance increases, owing, say, to encountering a 
yradient, the tractive effort is no longer sufficient to 
allow of the speed being maintained. The train 
slows down and the tractive effort changes. If the 
original position of the pointer was to the right of 
the position as drawn, the engine tends to become 
overloaded, and the governor pointer 1a moves 


towards 10. The turning of this governor pointer 





are then kept constant, and on the other hand, by 
changing the fulcrum of the lever 16 by means of 
the magnets 15a and 156. In running steps 1 to 4 
resistances are switched into the circuit of the main 
generator field 2 6, in order to obtain uniform gradua- 
tion of the starting tractive effort. 

In the position shown in the diagram, the magnet 
156 has its armature drawn up against the action 
of the tension spring, and the lowest point of the 
lever 16 is pressed into its extreme left position. In 
this position of the fulcrum the closing position of 
the slide valve 146 corresponds to the maximum 
quantity of fuel as set by the engine governor 1 a. 
If the magnet 15a is excited instead of 156, the 
lowest fulcrum of lever 16 moves somewhat to the 
right. As the centre fulcrum remains at the same 
point in the position of equilibrium, the governor 
adjusts the ftiel injection to a smaller quantity. 
If the magnets are no longer excited, there will be a 
further reduction in fuel, since the lowest fulerum 
of lever 16 goes to the extreme position on the 
right, and the governor keeps the smallest load 
constant. 

The valves for adjusting the speed and also the torque 
magnets are controlled from the main drum a of the 
controller 17—see Fig. 11. The torques and rotational] 
speeds are co-ordinated in the different controller 
steps, as indicated in the attached table, so that the 
tractive effort is graduated uniformly over the whole 
range of track speed—see Fig. 12. 

The field regulator assembly 13, 14 changes in 
load due to outside circumstances, such as the altera- 
tion in the temperature of the main generator wind- 





ings. When these windings become hot, the tractive 
effort-speed characteristics move down and this 
causes less load on the engine. The field governor 
then increases the excitation, so that the desired 
output is again obtained. Compensation for altera- 
tion in the auxiliary load also is given by the field 
regulator, which always works in such a way that the 
main engine, in spite of fluctuations in the auxiliary 
requirements, is never overloaded. On the other 
hand, if there is a reduced call on the auxiliaries, the 
corresponding amount is switched over to the main 
load. If there is bad combustion or a defect in 
individual cylinders, the field regulator reduces the 
permissible output of the engine in proportion. 


Controller Output, 


step. ‘Torque, Speed. B.H.P. 
1 Variable ee . Variable 
2 = 4 ny 
3 - ny 
4 ss a Oe ee as 
5 M, ie © 1300 
6 M, rea Ng: ; 1600 
7 . ie M, Ny : 1900 
8 My ~ ie : 2200 


The general operation of the control system may be 
followed from the diagram of main circuits—Fig. 11. 
The reverser 5 is operated with the help of the reversing 
drum 6 of the controller 17 and of the leads 12 and 13. 
Drum ¢ of the controller 17 serves for starting the 
two engines. The front starting contactor 8 is 
switched in by means of the lead 8 and the rear start 
ing contactor 8 by means of the lead 9. The leads 
8 and 9 are crossed in the control circuit coupling 35. 
With the help of the starting drum 17c, the operating 
circuit of the charging apparatus 26 is interrupted 
in the starting position. This circuit leads from the 
positive pole of the control current source through 
the charging apparatus 26, the lead 18, the starting 
drum 17, the lead 10, the coupling 35, the lead 11, 
the starting drum 1I7e of the other driver’s cab, to the 
negative pole of the control current source. When 
starting either of the two engines, both sets of appa- 
ratus 26 are open, and therefore it is not possible for 
one auxiliary generator to furnish current for the 
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FiG. 12—TRACTIVE EFFORT CURVES 


startmg of the other engine. With the charging 
apparatus open, lead 17 is connected to the positive 
pole by means of an auxiliary contact. The con- 
tactors 9 are therefore closed and the two battery 
halves are connected in parallel for starting the 
engines. An interlocking device prevents the two 
engines from being started simultaneously. The 
driving motor contactors 4 and the exciting con- 
tactors 12 are switched in by the main drum through 
leads 6 and 7. Leads 1, 2, and 3, controlled from the 
same drum, serve, on the one hand for operating the 
speed-regulating valves of the engine, and, on the 
other hand, for actuating a contact apparatus which 
adjusts the additional resistances in the field of the 
auxiliary generator in such a way that the voltage 
remains approximately constant at all speeds. Leads 
4 and 5 serve finally to control the torque magnets 
15a and 156. The main engines are stopped by 
pushing the button switch 18, which bridges over the 
solenoid of an electro-pneumatic valve by short 
circuiting the leads 14 and 16, or 15 and 16, respec- 
tively. The valve then allows air to escape from the 
stopping cylinder, so that a spring brings the fuel- 
regulating rods to zero injection. 

The traction motors, although of the form generally 
associated with nose suspension, are rigidly fixed to 
the locomotive frame structure, and thus are wholly 
spring-borne. Both the continuous and one-hour 
ratings are 290 kW, but the relative voltage and 
current values are different, and also the speed. 
The motor torque is transmitted to the wheels through 
individual axle drive of the cup spring type, with 
reduction gears having a ratio of 5-5: 1. The hollow 
quill surrounding the axle is carried in the cast steel 
motor casing ; round the spider at the driving end 
is shrunk the nickel-chrome steel gear rim. Roller 
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bearings are used for the armature shafts and plain 
bearings for the axle supports. The motors are force 
ventilated, and there is a motor blower group in each 
half of the locomotive. . 

The auxiliary services are partly connected directly 
to the battery, and can therefore be operated when 
the main engines are at rest, and partly are fed from 
the auxiliary generator side of the charging apparatus 
26 in the diagram, in which case they operate only 
when one or both engines are running. Among the 
engine-governed services are the traction motor blower 
sets, the radiator fans, the driving cabin fans, and the 
oil separators 19, 20, 23, and 25 respectively in the 
wiring diagram. On the battery side of the apparatus 
are connected the voltage transformer group 27, the 
cooling water pump set 28, the brake compressor set 
29, and the priming oil pump group 30. On the 
secondary side of the voltage transformer, at a tension 
of 24 volts, are the lighting switch 31, window wipers 
32, window heaters 33, and the control circuits 34. 


Test PERFORMANCES. 


Trials on the Winterthur and St. Gallen line of 


the Swiss Federal Railways with trailing loads of 


300 and 500 tons by no means extended the locomo- 
tive, although there are up gradients as steep as 
|! in 83. With 300 tons behind the drawbar, the 
locomotive ran the 174 miles of gently rising and 
almost continuously curved line from Winterthur to 
Wil in 21 min. 20 sec., inclusive of a permanent way 
slack from 50 to 22 m.p.h., and with a top speed of 
§2 m.p.h. From Wil to St. Gallén, uphill for two- 
thirds of the way, and with gradients of 1 in 83 to 
| in 100, the start-to-stop time for the 183 miles was 
23 min. 47 sec. the top speed of 62 m,p.h being 
attained near Gossau. On another run this distance 
was covered in 24 min. 5 sec., including a signal check 
'o 25 m.p.h. when on the bank. The acceleration 
out of Wil, going uphill, was from rest to 19 m.p.h. 
in 35 sec.; to 25 m.p.h. in 46 see.; to 32 m.p.h. in 
58 sec.; to 37 m.p.h. in 69 sec.; to 45 m.p.h. in 89 sec. 
and to 50 m.p.h. in 97 sec. On the return trips from 
St. Gallen, one engine working at a fractional output 
was sufficient for the power requirements with a 
300-ton train. The fuel consumption on the up 
yradient sections averaged 8 gr. per tonne-kilometre 
(13 gr. per ton-mile), and on the downhill journeys 
4-5 gr. per tonne-kilometre (7-3 gr. per ton-mile). 
Under the worst conditions the starting currents 
through the main generators did not exceed 2500 
amperes each. Running along undulating line at 
speeds of 53 to 57 m.p.h. required 900-1000 amperes 
at 700-750 volts. Although these trials did not form 
a severe test for the power and transmission equip- 
ment, the nature of the line gave a very fair indica- 
tion of the behaviour of the locomotive as a vehicle. 
The riding qualities were smooth at all speeds up to 
the maximum permissible rate of 62 m.p.h., at 
all points on the locomotive, except perhaps near the 
centre joint, where there was noticeable side-to-side 
oscillations and shocks on both straight and curved 
track at speeds above 40-45 m.p.h. 








Exratum.—For Dr. Hom of the Technische Hochschul 
in “*Symposium on Propellers, p. 533, read Dr. Horn. 


Tue Hersert Jackson Prize.—The London, Midland 
and Scottish Railway Company announces that the first 
award of the Herbert Jackson Medal and Prize has been 
made to Mr. A. 8. Davison, of the Crewe Chemical Labora- 
tory, for a paper on the ‘Chemical and Biological 
Examination of Water Supplies.” This medal has been 
struck by the company in memory of the late Sir Herbert 
Jackson, and is to be awarded annually to a member of 
the company’s research staff for the best written account 
of an investigation carried out in the company’s labora- 
tories during the year. Sir Herbert Jackson was an 
original member of the L.M.S. Advisory Committee on 
Scientific Research, on which he served from 1930 until 
his death in 1936. He played an invaluable part in guiding 
the earlier work of the Committee, and in encouraging 
the many members of the company’s scientific staff 
with whom he came into contact, and the directors felt 
that it would be appropriate to perpetuate his memory 
by the foundation of an annual prize for the encourage- 
ment of scientific research. Mr. A. 8. Davison, who is 
twenty-five years of age, joined the company in March, 
1936, as a junior assistant chemist, and has specialised 
in problems connected with the biological aspect of water 
supplies. 


BROADCASTING IN. FAactrorres.—We recently had an 
opportunity to inspect a broadcast call and relay system 
which has been installed at the Bermondsey factory of 
Crosse and Blackwell, Ltd., by Philips Lamps, Ltd. The 
practice of relaying music throughout the various depart- 
ments to relieve the monotony of production work has been 
adopted by many large concerns during recent years. 
The installation of Crosse and Blackwell’s, however, is 
also being used for other purposes. The microphone and 
amplifier unit has been installed in the central telephone 
room and is being used to locate members of the staff when 
wanted on business and making announcements of general 
interest to the factory as a whole. It is also to be used as 
part of an air raid precautions system, which has been 
evolved by the management. In the event of an air raid 
the loudspeakers installed in all parts of the factory will 
be used to give instructions to the workpeople, and it is 
thought that by transmitting such warnings by the human 
voice any likely confusion or panic will be averted. During 
our visit we were given the opportunity of hearing a pro- 
gramme of music whilst inspecting the various depart- 
ments, and we found the tone and quality of the repro- 
duction of a very high standard. 








Ln order to ineet the demand for light and small riveting 
tools, which has been created by the use of large quantities 
of small aluminium alloy rivets in the aeroplane industry, 
Broom and Wade, Ltd., of High Wycombe, have developed 
a number of special tools for the work. Some of these are 
of a high-speed type, delivering as many as 4000 blows per 
minute. Others operate with a low number of blows of 





riveter. It is a foot-operated machine, suitable for closing 
#zin. duralumin rivets, and is adapted for riveting of 
structural parts which can be easily lifted. The tool 
assures both speed and uniformity of operation, since it 
takes only a few seconds to complete the operation cycle, 
whilst the pressure regulation and an adjustable stop 
prevent loose or over-expanded rivets. The net weight 
of the equipment with a yoke having 12in. reach is 8104b. 

Another of the firm’s developments is a hydro-pneumatic 
portable squeeze riveter, which is illustrated with complete 
equipment in Fig. 3. Although the tool is fitted with a 














Fic. 1—* FEATHERWEIGHT”’ 


heavy hitting power, whilst probably the most popular 
tools are of the “single-shot ” type, or squeeze riveters, 
which drive a cold rivet by a single stroke of a piston. 

Some new tools of particular interest which have recently 
been added to the range made by the company are shown 
in the accompanying illustrations. 

A feature of the new pneumatic riveting hammer, 
illustrated in Fig. 1, is its high power to weight ratio. 
The tool weighs under 2 |b. and is capable of delivering 

















FiG. 2—PNEUMATIC SQUEEZE RIVETER 


2200 blows per minute of sufficient power for cold driving 
of fin. duralumin rivets without the risk of producing 
brittle closing heads or peening the heads without upsetting 
the shank. It is only 8in. long and, being fitted with a 
straight handle of 1}in. diameter, and push button control, 
is easily accommodated in the palm of the hand and has 
been found particularly suitable for use in close quarters. 

Another of the firm’s hammers is fitted with an air 
throttle device to regulate the power of blows for obtaining 














FiG. 3—HYDRO-PNEUMATIC RIVETER 


the most satisfactory results with cold duralumin rivets of 
various sizes up to fin. diameter. It weighs 4b. and 
forms rivet heads in ten to fifteen blows. It is claimed 
that the tool prevents crystallisation of the rivet material, 
which may occur if cold driving of duralumin rivets is 
done with a high-speed hammer of insufficient power. 

A new cradle mounted pneumatic riveter, shown in 
Fig. 2, represents one of the numerous variations of the 
company’s familiar bench-mounted pneumatic squeeze 





RIVETING HAMMER 


yoke of a solid and rigid design, it weighs only 11 Ib. and 
measures but 94in. in length. With air supply at 80 lb. 
pressure it is capable of a final pressure of 4 tons and is 
able to close }in. duralumin rivets. The outfit includes a 
small floor-mounted intensifier, which increases the work 
ing pressure of the air supply thirty-six times. Con- 
nection between the intensifier and riveter is made by 
means of a length of woven steel armoured hose. The 
operation is pneumatically controlled by a throttle valve 
actuated by a foot pedal. This tool can run at a maximum 
speed of twenty-two strokes per minute. A small oil 
regulator is provided to make up oil leakages and bring 
the top snap of the riveter into the correct position. The 
tool can be arranged for bench mounting if required, and 
may be fitted with any special yokes. 








Standard Bricks. 


THe following communication has been sent to us by 
the Clay Products Technical Bureau of Great Britain, 
19, Hobart-place, Eaton-square, London, 8.W.1 :— 

It is continuously being brought to the notice of this 
3ureau, which was established to collect and disseminate 
authoritative information on bricks, brickwork, tiling. 
and other forms of burnt clay products to all who are 
engaged in building, that the British Standard sizes for 
bricks are not specified to anything like the extent one 
would expect in architects’ specifications, &c. 

This is a somewhat surprising state of affairs in view 
of the fact that the existence of the British Standard 
Specification for Dimensions of Clay Facing and Backing 
Bricks (No. 657—1936) is attributable almost entirely to 
the prolonged and earnest efforts of the architects’ own 
official institution, the Royal Institute of British Archi- 
tects. As far back as 1904, the Royal Institute was able 
to obtain agreement to a partial standardisation, and 
carried this standardisation still further in 1919. As the 
preface to the 1936 British Standard Specification states : 
“The present Specification carries the work commenced 
by the Royal Institute of British Architects to its logical 
conclusion.” 

There would seem, therefore, to be an abundance 
of evidence that, for some thirty odd years, the main 
body of architeetural opinion has been so strongly in 
favour of size standardisation as to take the initiative 
throughout in pressing its requirements upon the manu- 
facturing interests, and it is unlikely that this opinion 
has changed materially since 1936. 

To quote again from the 1936 Specification’s preface : 
‘* The Committee realise that the adoption of these dimen- 
sions by some manufacturers will necessitate changes 
in their plant.’” The Bureau is advised that these changes 
were quickly introduced in practically every brickyard 
in Engiand, thus implementing the statement in the 
1936 Specification that the manufacturers had indicated 
‘“‘ their readiness to make the changes” without waiting 
for the incentive implied in the concluding words of the 
preface to the specification, viz., ““ provided the support 
of the architects and purchasers . . . can be secured.” 

The surety in designing and estimating which derives 
from a certainty that the products delivered will be con- 
sistently of a known, specified size, is so overwhelming 
an argument in favour of standard sizes as to require no 
emphasis, and any abandonment of the standards by 
the manufacturers on the score of lack of ‘“‘ support 
of the architects and purchasers ” would, it is felt, be a 
retrograde step of serious import to the building trade as a 
whole. 

For this reason the Bureau would appreciate the 
collaboration of your Journal in a strong appeal to all 
who specify and purchase bricks to lay down in their 
specifications and orders that “all bricks shall satisfy 
British Standard Specification No. 657/1936,” Clause 2 of 
which (quoted by permission of the British Standards 
Institution) reads as follows :— 


DIMENSIONS. 
The dimensions of the bricks shall be as given in the following 
table : 


Length Width Depth (D). 
(L). | (B). oo 
Type I Type Il. Type Ii 
Tol. Tol. Tol. Pol. Tol. 
In. In. In. In. In. In. In. In. | In. In. 
83 l 13. ESS 9 i 25 4d 22 nrg 
1 8 16 x 16 = — 16 <5 <= & = 16 


Tol.=Tolerance. 
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A Fertiliser Works Telpher Plant. 


AN interesting telpher plant, which is largely auto- 
matic in working, has been installed by Bleichert Mitchell, 
Ltd., 1, Bedford-square, London, W.C.1, at the King’s 
Lynn works of the West Norfolk Farmers’ Manure and 
Chemical Co-operative Company, Ltd. This plant is used 
for the collection of superphosphate and compound 


fertiliser from two hoppers, fed by two existing 
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only after it has passed over the next blocking section. 
Irrespective of whether a car is travelling or stationary, 
there is invariably a dead section behind it over which the 
next car cannot pass. 

Figs. 1 and 2 show one of the rail points at the end of a 
shed in the open and closed positions. These points, as 
stated above, are set by hand according to the shed at 
which discharge is to take place. In order to make 
impossible the derailment of cars which may result from 
the incorrect setting of these points, the points also are 
fitted with block switches. Immediately a point is set by 
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Fic. 1—RAIL POINT 


IN THE OPEN POSITION 


bucket elevators, and for their distribution throughout a | hand the current is switched off on the open section and 


number of storage sheds. 

The working principle of the plant is shown in Fig. 6. 
The cars, after being loaded at one or other of the hoppers, 
are conveyed to the sheds and discharged along six 
parallel tracks. The first track A is used by all the cars 
on the outward run and by means of a series of hand- 





FIG. 3—-CHAIN HAULAGE ON INCLINE 


operated switch points the cars may be diverted down any 
one of the other tracks. At the end of each return track 
is a switch point, which is set corresponding to the one at 
the beginning. In this manner, whilst material is to be 
dumped by the track A, the switches at B B are opened so 
that the empty cars travel along the track C to the common 
return rail at the top of the sheds. When the storage 
capacity by track A is filled, the cars dump their 
contents by the side of track C. To feed the third storage 
heap the switches B B are closed, and that at D opened 
in order that the cars can dump their contents on the 
return journey along the third track. In this way each 
shed may be filled in succession or individually, with either 
superphosphate or compound fertiliser. 

Each of the telpher cars is fitted with its own traction 


motor of about } H.P., which gives a travelling speed of 


about 235ft. per minute. The motors run at 220 volts 
\.C., and a shoe fitted over the top of the suspension 
bracket picks up current from a live wire suspended over 
the tracks. The bottom discharge buckets have a capa- 
city of 174 cubic feet or between 1000 Ib. and 1250 Ib. 
of material. 

In order to prevent collisions between the cars on the 
track, an automatic block system has _ been _ incor- 
porated. The conductor wires over the tracks have been 
divided into a number of sections and at the end of each 
section is a block switch which is actuated by the passing 
cars. In this way a car switches off the current from a 
section which it has just left and switches it on again 





any approaching car is brought to a standstill. In the case 
of incorrect setting of a point, travel can only be resumed 
when the man on duty at the point puts it in its correct 
position, and thereby closes the circuit. 

The feeding hoppers for the telpher cars are set on a 
higher plane than the storage sheds, and in order to over- 

















FiG. 4—LOADING STATION 


come the traction problem between the two levels there 
has been built a special inclined section on which the cars 


are assisted. This inclined section has been incorporated 





oa 


Feed ng Valves 





—-—=High Level AT 
Low Level . AR 
ro Automatic Discharae 














— 


k 
































va | 
a SN iy 

Pa 
R 


THE ENGINEER 


FiG. 6—-DIAGRAM OF PLANT 


as part of a bridge connecting the two series of buildings. 
In it an endless haulage chain driven by a 4 H.P. motor 





Fic. 2—RAWL POINT 


to the higher level and release the loaded cars to the lower 
level. This chain may be seen in Fig. 3 assisting an empty 
car up the incline. It engages forks at the side of the 
car suspension gear. In order to prevent any undue 


fluctuations of the travelling speed, whilst operating over 
the chain haulage section, a block system is arranged 
in such a way that a returning empty car awaits the arrival 
of a loaded car before entering this section. 

When returning empty from the storage sheds the cars 
are automatically stopped just before approaching the 
loading valves of the feed hoppers. 


The cars are then 








IN THE CLOSED POSITION 


brought under the loading valves, shown in Fig. 4, in 
succession, by means of the suspended control handles, 
which are operated by the man in charge of the loading 
platform. When loaded, a second handle is pulled and 
the car moves off on to the distribution tracks. 

The arrangement for discharging the cars is fully auto 


matie and is shown in Fig. 5. The locking gear holding 








FiG. 5—DISCHARGING A CAR 


up the bottom of each car is controlled by a projecting 
lever. As the cars travel along the unloading section, this 
projecting lever is struck by the arm of a release gear, 
which is fitted to a travelling carriage on a rail below the 
telpher track. The release gear is controlled by a rope 
from a winch at the end of the shed and it can be set at 
any required position along the dumping area. 

The plant, which is designed for an initial capacity of 
20 tons an hour, has a total length of track of about 
2000ft. The block system has, however, been arranged 
for a final capacity of 30 tons an hour. Only a small staff 
is required for operating the plant, as the only manual 
labour needed is for the control of the bucket loading at 
the hoppers, and the setting of the switches and bucket 
release gear in the sheds when necessary. 








New Power Station IN DeENMARK.—According to a 
note in the Electrical Review, a new steam-operated power 
station is being built at Isefjord to cover the peak load 
requirements of the power supply to Seeland, the principal 
island of Denmark. At first the new station will comprise 
two 34,000-kW turbo-generators with a second future 
stage of development comprising a 50,000-kW turbo- 
generator set. As the new station will only be called upon 
to operate for about 3000 hours a year, single-cylinder 
turbines with double ended low-pressure ports were chosen 





has been installed to assist the empty cars up the incline 
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as being most suitable. 
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The Prevention of Vibration in 
Buildings.* 
By J. FRANCIS SMITH, F.R.I.B.A. 


INTRODUCTION. 


Iv is the purpose of this paper to enunciate the general 
principles of the isolation of buildings from the effects of 
vibration. Sound insulation and acoustics are closely 
allied to our subject, but they have been excluded from 
the present paper in order to limit its scope to a sphere 
which is often overlooked and about which too little 
co-ordinated information is available. 

As to whether buildings generally are likely to be 
seriously affected by normal vibration, it can be stated 
that the conditions arising in buildings on a good subsoil 
are unlikely to have effect upon the structure, whether 
these vibrations are caused by machinery running in the 
building or are imposed by external traffic sources. It 
must not be assumed from this statement that vibrations 
cannot have effect upon the structure, since numerous 
cases can be cited where vibration has resulted in a com- 
pacting of the subsoil, and so caused settlement to occur. 
Vibrations have also been responsible for the cracking of 
plaster ceilings. The reason why vibration assumes a 
serious aspect is that human sensibility is such that 
vibration in buildings may become unbearable long before 
the structure is affected. 

The surveying and architectural professions could do 
much to assist the work of engineers in connection with 
the buildings over which they have control. On the other 
hand, it is noteworthy that the makers of machinery 
usually volunteer little or no data about the unbalanced 
forces in the machines they supply and that much machine 
foundation design is empirical. 

THE SPHERES OF SENSIBILITY. 

The primary problem is to establish criteria of suscepti- 
bility of human beings to vibration, since if adequate 
protection is provided against this range of nuisance, the 
building can generally be regarded as structurally safe. 

Experimental investigation started as far back as 
1875, and following valuable work done in several countries 
Reiher and Meister conducted an exhaustive series of 


Persons Recumbent & Submitted to apis Vibrations at Right Angles to the Body 


against amplitude, the results fell into well-defined groups. 
The limiting lines of sensibility are shown on a specimen 
of this type of graph (Fig. 1). 

The following facts were also deduced as a result of 
these experiments :— 

(1) That the greatest discomfort is felt by persons 
in a recumbent position subjected to the effect of horizontal 
vibrations at right angles to the body. 

(2) That the least sensitive position is that where 
@ person is lying on the back and exposed to vertical 
vibrations. 

(3) That one person was affected by a certain frequency, 
which caused dizziness, and that this effect was not 
apparent when the vibrational stimulus was slightly 
above or below this frequency. 

This point seems to bear out a theory which has been 
advanced that certain persons are capable of responding 
to the effects of resonance. The results of the tests can 
be taken as a satisfactory indication of human reaction 
to vibration, and the graphs are, in fact, used in Court 
cases on the Continent, but I am not aware that they 
have ever been used for cases in this country. 

Finally, it was established that the curves follow the 
mathematical law axnk=c, in which a=amplitude, 
n=frequency, and k and c are determined from the curves. 

Up to the time of these tests opinions differed upon 
whether the criterion of sensibility was dependent upon 
velocity—that is, the actual space travelled through 
in a given time by the person subjected to the vibration 
or was dependent upon the acceleration—that is, changing 
velocity. 

The tests established that the velocity remains constant 
for all frequencies and amplitudes in the first sphere, 
the exponent k being unity, but in the other spheres the 
value of k becomes greater. It would therefore appear 
that the principal criterion of sensibility is velocity in 
the lower ranges of feeling, and that acceleration and 
changing acceleration affect the sensibility as we approach 
the threshold of danger. 

The curves, it must be emphasised, are drawn for 
sinusoidal vibrations—that is to say, simple harmonic 
motion. In the case of non-harmonic vibrations it would 
be necessary to apply harmonic analysis to any record 
before the appropriate disturbing frequency could be 
inserted into the graphs ; but since much normal vibration 





is not far removed from the sinusoidal form, it is usually 
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reasonably uniform for each run taken during the tests. 

Two prevailing ranges of frequencies were found to 
exist for the vertical and horizontal measurements. These 
were between 9 and 12 hertz and 11 and 22 hertz respec- 
tively, and by plotting the amplitude registered on each 
floor the total effect throughout the height of the building 
was established. In the case of the horizontal component, 
the magnitude was nearly constant over the height 
and lay between 2m and 4 (1u=0-001mm.). The 
vertical component, however, increased with the height 
quite substantially in the lower range of frequency, 
being of the order of 2-5 on the sole plate and 104 on 
the ninth storey. 

A clear case of the effects of resonance was estab- 
lished in the case of the higher range of frequencies and 
occurred on the third floor. At this level materials 
had been piled on the floor, thus reducing its natural 
frequency and bringing it within the range of resonance. 

A further series of measurements taken along the 
sole plate in the basement showed diminution in the 
amplitude of the vertical component and a very con- 
siderable improvement in respect of the horizontal com- 
ponent when they were compared with the measurements 
taken outside the building. 

The efficiency of the air gap construction was investi- 
gated by comparing the vibration of the solid pavement 
externally with the vibrations measured internally. As 
may be expected, the efficiency of this method of isolating 
buildings is more noticeable in the case of the horizontal 
than the vertical vibrations. 

The construction used unquestionably places the 
amount of disturbance into the lower spheres of the 
Reiher and Meister curves, and for this reason is to be 
commended. 

GENERAL CONCLUSIONS. 

The principal factors which influence the transmission 
of external vibration to the carcases of buildings may be 
considered under the following headings :— 

(a) The subsoil conditions. 

(6b) The street and traffic conditions. 

(c) Design and construction of the building and the 
use of isolating materials. 

Under the first section normal building subsoils can 
roughly be classified as rock, chalk, clay, sand, and gravel. 
Both rock and chalk transmit vibration readily and 
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Fic. 1—LIMITING LINES OF SENSIBILITY 


experiments, the results of which are now generally 
accepted as reliable criteria of the spheres of susceptibility. 
The brief description which follows is based on the 
published results of the tests. 

The experiments were the outcome of a theory that 
since the reaction of normal human beings to noise 
produces fairly uniform results, it was logical to suppose 
that the reaction to vibration could be similarly plotted. 
Accordingly, a selected number of persons were submitted 
to the effects of sinusoidal vibrations which were imposed 
on their bodies when in vertical and recumbent positions. 
The range of frequencies chosen was between 3 and 70 
hertz,t which is the range of frequencies for traffic and 
industrial vibration, and the amplitude of these vibrations 
ranged between 0-0001 cm. and 1 em. The apparatus 
consisted of a rectangular platform mounted in an angle 
iron frame using flat coach springs in such a manner that 
both horizontal and vertical vibrations could be imposed. 
Noise was reduced to @ minimum so that it should not 
affect the results of the experiment. The exciting force 
was imparted by an unbalanced fly-wheel, mounted on 
the platform and driven at an appropriate speed. Both 
amplitudes and frequencies were carefully checked. 
Special water tanks were provided in order to balance 
the platform when the persons were upon it. 

The effect on ten persons, differing both in physique 
and occupation, were examined, their ages ranging from 
twenty-seven to thirty years. Each person was submitted 
to tests lasting five minutes, and about 1000 actual tests 
were made. The personal reactions were then classified 
into one of the following groups :— 


(0) Vibration imperceptible. 

(1) Vibration just perceptible. 

(2) Vibration distinctly perceptible. 
(3) Strongly perceptible. 

(4) Uncomfortable. 

(5) Very uncomfortable. 


The border line between (0) and (1) can be regarded 
as the threshold of sensibility, and that between (3) 
and (4) as the threshold of danger. Spheres (1) to (3) 
are accepted as bearable and not detrimental to health, 
and (4) and (5) may be dangerous to health. 

When the personal reactions thus experienced were 
graphed on a logarithmic basis with frequency plotted 





* From a Paper presented at a meeting of the Chartered 
Surveyors’ Institution on May 9th, 1938. 
{ One hertz = one cycle per seeond, 








possible to classify the results of vibrograph measure- 
ments without recourse to such analysis. 


MEASURING INSTRUMENTS. 


Having established some reliable data about the 
degrees of sensibility, it is next essential to turn our 
attention to the instruments which may be used for 
measuring the amplitude and frequency of vibration, 
both in the horizontal and vertical directions. 

For practical purposes it is usual to make use of a 
mechanical recording instrument, which may be called 
a vibrometer or vibrograph. Various types are available, 
but only those which produce a permanent record are 
of much practical value. Such instruments usually take 
the form of a seismograph when used in connection 


‘with building vibrations, and one well-known type 


records the vibrations on a strip of celluloid through the 
operation of a stylus. At the same time, a second stylus, 
connected to a time-recording device, marks the celluloid 
strip at one-tenth second intervals, thus enabling fre- 
quencies to be determined. These records can be magnified 
by a photographic process to any desired extent, and can 
then be readily examined and, if necessary, analysed. 


Practicat Burtpine IsoLaTION FROM TRAFFIC 
VIBRATION. 

There is no published record of any large-scale examina- 
tion of the problem of traffic vibrations carried out 
on buildings in this country, but in 1931-1932, under 

the auspices of the Heinrich-Hertz Institute very careful 
investigation was made in Germany in connection with 
the building of Shell House in Berlin. Measurements 
were taken by means of a seismograph when the site 
was excavated, and the results of these measurements 
indicated the possibility of considerable incoming vibra- 
tion. Accordingly, steps were taken to design the building 
so that an air space was contrived between the retaining 
walls on all sides of the building and the main structure, 
to protect the building from the effects of traffic vibration. 

In addition to this, the whole building stands upon a 
concrete raft having a minimum thickness of about 3ft. 

As soon as the carecase of the building was completed 
in 1931, a large-scale test was embarked upon, using 
as the source of disturbance a special wagon which made 
circuits of the building in the early hours of the morning. 
Measurements were made with a three-component seismo- 
graph having optical registration, and a second seismo- 
graph was set up in a permanent position to make certain 
that the vibrations imparted by the moving lorry were 


| . | 
0 1 20. 30. 40 50 60 70 80 90 100 





Natural Frequency (Hertz.) R 


FIG. 2—NATURAL FREQUENCY AND LOAD ON ISOLATING MATERIALS 


have a partiality for the higher frequencies. Clay and 
sand, on the other hand, are chiefly affected by the lower 
frequencies, and particularly so if wet. The best building 
soil for the minimisation of the effects of vibration is 
undoubtedly firm, dry gravel. A waterlogged subsoil 
demands special precautions against the transmission 
of vibration, and in the case of Shell House previously 
described, which stands near the banks of the canal. 
the high-ground water level influenced the design of the 
foundations. 

The ideal conditions with regard to streets are, of course, 
smooth surfaces and the absence of wicven expansion 
joints across the road. Pavement and paving stones may 
be separated from the face of the building with some form 
of elastic joint, and for the reasons previously given, 
adequate subsoil drainage is desirable. 

It is of interest to note that the magnitude of vibrations 
caused by solid or metal-tyred vehicles is directly pro- 
portional to the speed up to 20 miles an hour, and that 
pneumatic tyres have been found to effect a reduction of 
about one-third of the original amplitude registered when 
the vehicles were solid tyred. 

Buildings should be designed to have a low natural 
frequency with foundations taken to as great a depth as 
possible, having regard to the nature of the subsoil. 
To this end the use of a massive sole plate and retaining 
wall to provide the inertia so desirable at the base of the 
building is a fundamental principle. 

It is a valuable practice to introduce through vertical 
joints between those parts of the building which are of 
unequal height, particularly on soils which may be 
subject to unequal settlement and where the raft type 
of foundation is impracticable. Those parts of the 
building which contain machinery and the services, 
could be successfully isolated by means of complete 
vertical severance. 

Finally, it is necessary to consider the use of isolation 
material incorporated in the foundation design. It is 
an axiom of all vibration work that the natural frequency 
of the system to be isolated must be lower than the 
frequency imposed upon it by the incoming vibrations. 

Traffic vibrations, as we have seen, usually have 
frequencies which lie between 9 hertz and 25 hertz. Our 
present knowledge of the natural frequency under load 
on the common materials used for isolation purposes is 
largely based on the work of Eisenhauer and Tyzzer,} 





B. E. Eisenhauer and F. G. Tyzzer, ‘‘ Elastic Properties 
of Various Materials and their Effect on the Transmission of 
Vibrations ” (Journal of the Franklin Institute, December, 1932). 
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who have given data for cork, compressed cork, felt, 
asbestos, rubber, &c. These figures are based upon 
test conditions under static loads. 

If we consider the case of natural cork lin. thick, 
it will be seen from Fig. 2 that its natural frequency 
becomes lower with the imposition of an increasing load. 

The full benefit of cork or any other isolating material 
used in structural isolation is only derived if the material 
is heavily loaded. As an instance, under a load of 100 Ib. 
to the square inch, the natural frequency for a lin. thick- 
ness of natural cork is about 18 hertz. This may still 
further be reduced by increasing the thickness of the 
material to, say, 4in., when the natural frequency becomes 
approximately 9 hertz. Such a low frequency can only 
be obtained with this very high loading, and it may be 
pointed out that materials of this nature cannot be 
expected to support very high loads without changing 
their physical characteristics. 

A ease of this kind has been described by Dr. A. H. 
Davis in connection with one of the acuustical laboratories 
of the National Physical Laboratory. The room is 
mounted on four piers, one at each corner, with a layer 
of natural cork 2$in. thick between the piers, and the 
floor of the laboratory. The natural frequency of the 
room is stated to be reduced to between 20 hertz and 30 
hertz, and has the effect of excluding vibrations having 
a frequeney above about 30 hertz. It has been considered 
necessary to provide for the renewal of the cork insulation 
by lifting the whole room on hydraulic jacks although 
the cork is only loaded to some 50 Ib. per square inch. 

It is extremely doubtful whether the resilient materials 
on the market provide with safety of loading much 
protection against vibration transmission of very low 
frequencies when used as structural units. They do, 
however, provide protection against higher frequencies, 
and in particular against those in the audible range, and 
their use in machinery isolation is referred to later. 

To summarise the position, the isolation of the structure 
by constructional design against the traffic vibration 
should be considered if a vibration survey of the cleared 
site shows this to be necessary. The amelioration of 
such trouble when a building is completed is a very 
difficult matter, and is best tackled at the source, since 
adequate protection by structural alteration is usually 
impossible. The resurfacing of a road or the provision of 
modern welded rail tracks is, on the other hand, a com- 
paratively simple matter. 

MACHINERY ISOLATION, 

One of the most important aspects of vibration problems 
is that which arises in connection with machinery which 
is situated in buildings. Most machinery in motion 
gives rise to some form of vibration, and unless steps 
are taken to isolate machines from the floors or founda- 
tions upon which they stand there is a likelihood of eom- 
plaints arising. 

lt is necessary to refer in a little more detail to the 
axiom mentioned in a preceding paragraph. This may 
be simply explained by saying that if a force, having a 
frequency of, say, 50 hertz, is imposed upon a system 
having a natural frequency of 10 hertz, the low natural 
frequency of the system will resist the exciting force and 
very little vibration will be transmitted to the foundation. 
If, therefore, a machine is separated from its foundation 
by an elastic medium which will so lower the natural 
frequency of the whole system that it is well below any 
disturbing frequency in the machine, the building will 
be relieved of much of the transmitted vibration. 

Reference to the curves, given in Fig. 2, will show that 
the use of resilient materials will be limited to machines 
having a fairly high frequency. It can also be demon- 
strated that the transmissibility of resilient materials 
when loaded increases as soon as there is an increase in 
the stiffness of the material. 

The principal difficulty encountered when using resilient 
materials lies in the fact that they introduce an uncertain 
measure of damping which varies according to the stiffness 
of the materials under load, and once an installation is 
complete no adjustment is possible. 

Springs, on the other hand, are constant in their stiffness, 
and the natural frequency of an installation on a spring 
mounting may be determined by applying the formula 
N=300/4/f. where N is the natural frequency of the 
installation and f the static deflection of the springs in 
centimetres. Although the breakage of springs is unlikely 
to occur under normal conditions, it is possible to meet 
emergencies of this kind in the case of a properly designed 
installation. The dynamic forces in machinery may be 
broadly divided into two main groups—(a) those setting 
up impact forces, and (5b) those setting up oscillatory 
vibrations. 

In the case of (a) the laws of the impact of bodies are 
aligned to the laws of vibration. An impact of a press, 
guillotine, or power hammer excites the subsoil or structure 
to vibrate at its natural frequency. Therefore, the elastic 
medium separating the installation from the subsoil 
or structure must satisfy the following requirements :— 


(1) It must have a natural frequency below the 
natural frequency of the subsoil or structure. 

(2) It must have a natural frequency sufficiently 
removed from the number of impacts within a given 
period to avoid resonance. 

(3) It must allow for a certain freedom of movement 
of the installation in the direction of the impact. 


Requirements (1) and (2) are fulfilled by the use of 
spring mountings in the case of machines having impacts 
up to 150 per minute. The third point is largely con- 
trolled by the use of a massive foundation which ensures 
reasonable working conditions of the machine. 

With oscillatory vibrations, the rule previously given 
of a low natural frequency to the installation is strictly 
observed. In all cases emphasis must be laid on the 
importance of avoiding the sphere of resonance. If 
one of the natural periods of the installation happens to 
coincide with the frequency of the exciting vibration, 
the machine when working at this frequency is quite 
likely to increase the amplitude at every stroke or revolu- 
tion until eventually disruptive forces are set up. In 
some cases provision is made where machinery is spring 
mounted, particularly in the case of rotary machinery, 
for a special form of damping to come into operation in 





§ A. H. Davis, ‘‘ Modern Acoustics ’’ (G. Bell and Sons, Ltd.). 





the range of resonance so that this condition is provided 
for when the machine is started up. 


ISOLATION MATERIALS. 


The various materials available for machine isolation 
include cork, felt, rubber cylinders, and combinations 
of cork and felt in layers, and units of rubber vulcanised 
to steel capable of taking up compressive and _ tensile 
forces. Plates of natural cork framed in steel may be 
used and can be obtained in thicknesses up to 2$in. 
There is no doubt that of the resilient isolating materials 
natural cork does provide the most satisfactory form of 
mounting. A spring-isolated foundation is, however, the 
best for all general purposes. Various types of spring 
anti-vibrators, or vibro-dampers, are available. All 
consist of a steel or cast iron housing in which the spring, 
or springs, are situated, and arrangements are usually 
made to include some material such as asbestos or cork, 
which minimises the direct transmission of audible 
frequencies through the steel. [t should be noted that 
steel is an excellent transmitter of sound, and it is unwise to 
adopt any isolation device which does not provide some 
protection against sound transmission if high frequencies 
are anticipated. 

Another important point in connection with this type 
of mounting is that arrangements are usually made 
for adjusting the compression in the spring, and so varying 
the natural frequency without in any way altering the 
height of the spring unit itself. It is thus possible to meet 
any unforeseen conditions, should this be necessary. 

METHODS oF MOUNTING MACHINERY. 

The following are the three principal methods by which 
machinery may be mounted either upon springs or resilient 
materials : 

(a) Directly upon the springs, resilient slab, or pads. 

(6) Upon a concrete base with a slab or spring inter- 
posed between the base and the floor of the building. 

(c) With the springs incorporated in the concrete slab 
itself. 

The first type of mounting can be applied to most 
forms of light machinery, such as electric motors and fans, 


where the exciting frequency is high and the frame of 


the machine itself is not likely to become distorted. 
Wherever such distortion is likely to oecur, or where 
there is direct coupling between, say, the fan and the motor, 
it is necessary to utilise the second form of mounting. 

The concrete slab has, in addition, another function 
to perform. In the case of light machinery, or where the 
revolutions are so low that an additional loading of the 
springs is necessary to obtain the requisite compression, 
this slab acts as a loading slab. 

For practical approximation the weight of the slab 
should be at least equal to the weight of the machines 
which are to be mounted thereon. It is important to 
see that there is no contact between the isolation slab 
and the surrounding parts of the building. Where machines 
are mounted on the ground floor, an air space provides 
the most effective isolation between the sides of the 
foundation block. Care must be taken to design such 
installations so that the centre of gravity of the whole 
system is correctly positioned in respect of the springs. 

The third form of mounting is particularly applicable 
where a very low natural frequency is required to bring 
the frequency of the installation below that of the exciting 
frequency, since long springs are usually necessary, 
and if these are housed in the thickness of the concrete 
block, much valuable space is saved. This method has 
also been used with great success to isolate delicate 
machinery and instruments such as X-ray apparatus 
from incoming vibrations such as those set up by power 
hammers. 

In the engineering world there have been many remark- 
able achievements in the sphere of spring-mounted 
isolation. The mounting of modern precision machine 
tools, such as roll-grinding machines which finish the 
rollers used. in foil making and have to be free from all 
extraneous vibration, provides one example. 

The position of machinery in the building has a direct 
bearing upon the effect it will have upon the structure. 
Machines mounted in old buildings on wooden floors 
are a constant source of trouble, and it is usually 
impossible to apply the methods outlined above to the 
curing of these troubles until some form of strengthening 
has been applied to the floors, since the floors of the 
structure are incapable of withstanding the heavy 
additional weight of a loading slab. 

To summarise the position, it may be said that the 
success of machinery installations in buildings is governed 
by the following factors :— 

The machines themselves should be of good pattern ; 
the modern inclination towards cut prices tends to 
introduce a cheaper and consequently less vibration-free 
machine. 

Machines using reciprocating parts should, if possible, 
be avoided, and those in which rotating elements are 
employed should be used. The dynamic balancing of all 
rotating parts, or, failing this, the provision of some sort 
of harmonic balancing apparatus, is desirable. 

Machines with heavy frames and base plates should be 
used in preference to those of a lighter type. 

Machinery should, where possible, be installed in the 
basement, and should in most cases be mounted upon an 
elastically supported foundation. 

Finally, precautions must be taken to ensure that the 
service pipes, &c., connected to machinery be separated 
from the actual machine by means of flexible joints. 








Water Supplies and River 
Pollution. 


THE tenth annual Report of the Water Pollution 
Research Board was issued last week by the Department 
of Scientific and Industrial Research.* The Board carries 
out research mainly on the treatment of water for domestic 
supply and for other purposes, the treatment and disposal 
of sewage and trade effluents, and on problems of river 
pollution. 





* Published by H.M. Stationery Office (9d. net). 





Water-softening Materials.—Experiments have been 
continued on the preparation of materials for softening 
water by the base-exchange process. The investigations 
of the Board have shown that satisfactory water-softening 
materials can be prepared from fullers earth which. is 
found in parts of the British Isles. The base-exchange 
capacity of the final product depends on the type of fullers 
earth used, yellow, weathered varieties being more satis- 
factory than blue varieties. 

Removal of Salis from Water by Resins.—The discovery 
that acids, bases, and salts can be removed from solution 
in water by means of synthetic resins, has aroused wide- 
spread interest both in this country and abroad. It has 
been shown, for example, that fresh water can be prepared 
from saline water by treating it first with a suitably 
prepared base-exchange resin and then with an acid- 
exchanging resin. The removal of traces of deleterious 
substances from water used for domestic supply or other 
purposes is desirable in many parts of the world. For 
example, it is known that a defect of the teeth, known as 
““mottled enamel,” may be caused by drinking water 
containing as little as one part per million of fluorine 
in the form of compounds. Experiments are in progress 
to determine whether these compounds can be removed 
from water by treatment with suitable resins. Again, 
in recent years, considerable attention has been given by 
agricultural chemists to the presence of compounds of 
boron in water used for irrigation ; certain plant diseases 
are caused by excessive or insufficient concentrations 
of these compounds. Recent work in the programme 
of the Board has shown that partial removal from water 
of boron compounds is effected by treatment with a 
resin prepared from a tannin. 

Lead in Drinking Water.—Certain types of water 
take up appreciable quantities of lead from pipes and 
fittings. An investigation is in progress to determine 
the average quantities taken up by waters of different 
types under the conditions of household supply. A 
method is used in which a volume of 50 to 300 gallons of 
water is passed through a meter and then through a 
filter containing a mixture of chalk and magnesia, which 
takes up the whole of the lead from the water; the 
amount of lead taken up is determined by analysis. 
Apparatus of this type has been tested in eight towns in 
England and Scotland. Average concentrations of lead 
ranging from less than | part per 10 millions to as much 
as half a part per million of water have been obtained. 

Milk Factory Effluents.—Work on the purification of 
waste waters from dairies and milk products factories, 
which is being carried out in collaboration with the 
milk industry, has been continued. One of the most 
important results of the work has been to show that the 
loss of valuable products and by-products carried away 
with the waste waters from dairies and milk products 
factories can be considerably reduced by inexpensive 
modifications in the manufacturing For 
example, when churns of milk are brought from farms 
to a central milk depdt, they are inverted and emptied 
into a large receiving tank. If sufficient time is not given 
to allow the churns to drain, an appreciable quantity 
of milk remains in the churns and is later washed out ani 
discharged with the waste waters. By a short increase 
in the time of drainage of the churns the average quantity 
of milk carried away with the waste waters can be reduced 
from more than one-half of 1 per cent. to less than one 
quarter of 1 per cent. of the milk handled. For a depot 
receiving 10,000 gallons of milk daily, this represents 
a saving of over 9000 gallons of saleable milk annually 
Besides the saving of valuable material, the polluting 
nature and thus the cost of treatment of the waste waters 
is greatly reduced. In many instances, the Report states, 
the value of the milk saved in two or three years is equal 
to the capital cost of the plant required for the treatment 
of waste waters. The work of the Board has shown that 
the unavoidable waste waters from dairies can be purified 
by processes similar to those used for the treatment of 
sewage. The most suitable method has been found to be 
biological oxidation in percolating filters operated under 
certain conditions. Several large-scale plants using 
this process have now been erected at various dairies. 
During the past year it has been shown that waste waters 
containing whey, from cheese factories, can be purified 
by methods similar to those which have been found suit- 
able for waste waters from dairies and milk depéts. 

Sewage Disposal._-Work in progress includes investiga- 
tions on the bio-chemical and biological processes of 
purification of sewage by the activated sludge process 
and on the removal of organic matter by flocculation and 
sedimentation. 

River Mersey Investigation.—An investigation was 
undertaken to ascertain the effect of the discharge of 
crude sewage on the amount and hardness of the solid 
matter deposited in the estuary of the river Mersey. It 
has extended over a period of five years and has cost 
some £26,000. This cost has been borne by the Local 
Sanitary Authorities and navigation authorities on 
Mersey side. The investigation has led to very definite 
conclusions which were fully set out in a report published 
by H.M. Stationery Office last month. 


processes, 








New RaiLway IN JuGosLavia.—The Jugoslav Govern- 
ment has decided to construct a 265-miles-long railway 
to link up Banja Luka—Doboj-Tuzla—Loznica, Valjevo, 
and Cacak. The line will traverse very difficult country, 
and it is expected that it will be completed within five 
years. 

HAND-CLEANSING OuTFIT.—We have received from Mr. 
W. Sinkler Darby, Exmouth House, Pine-street, London, 
E.C.1, a sample of the “ Palpak”’ hand-cleansing outfit. 
The outfit consists of a tube of emollient and a supply of 
paper towels, the whole neatly packed in a leatherette 
wallet. To cleanse the hands of dirt or grease, some of the 
emollient is rubbed on to them. Thereafter the hands are 
wiped with one of the towels without using water. The 
emollient is free from grit and odour. It is pleasant to use 
and leaves the hands in a comfortable condition. We have 
tested the preparation and have found it satisfactory. 
The equipment should be of service to motorists and engi- 
neers generally who have frequently to undertake dirty 
work in the absence of immediate facilities for washing 
the hands. 
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Markets, 


The prices quoted herein relate to bulk quantities. 


f.o.b. steamer. 


The Duty on Pig Iron. 


The long-expected announcement of the reimposi- 
tion of the duty upon pig iron was made last week. From 
May 13th pig iron, excepting certain descriptions which are 
exempted in accordance with commercial agreements with 
Sweden and Norway, and special pig iron containing cobalt, 


which has recently been developed in the production of 


special steels, will be subject to a duty of 33} per cent. 
In making their recommendation the Import Duties 
Advisory Committee state that, with a view to safeguard- 
ing the home industry against importations from the 
Continent, a similar duty was placed on pig iron as from 
June 14th, 1932. Last year the demand for pig iron was 
in excess of the supplies available from this country and 
other parts of the Empire, and in order to facilitate pur- 
chases from foreign countries on March 13th, 1937, pig 
iron was added to the free list. By the end of the year 
imports totalling approximately 395,000 tons had been 
obtained from foreign countries, of which 210,000 tons 
came from the United States, 82,000 tons from Belgium, 
12,000 tons from France, 215,000 tons from India, and 
35,000 tons from Canada. In the two months ending 
February, 1938, 106,000 tons was imported from foreign 
countries and 56,000 tons from Empire sources. The home 
industry operated to its maximum capacity, which was 
considerably increased during the year, and the total 
production in 1937 was 8,300,000 tons. The position has 
been reached when the home productive capacity, together 
with the Empire supplies available, is again adequate to 
meet the present and foreseeable demand, and there is no 
need for supplies to be augmented by importations from 
foreign sources. The number of furnaces in blast, which 
was 117 on March 3lst, 1937, rose to 135 in November, 
but had fallen to 118 on March 31st last, and the number 
of employees which was 1822 in March a year ago and 
1436 in November, was 1915 in March last. The report 
points out that prices in this country are fixed in the case 
of basic and hematite pig irons by the British Iron and 
Steel Federation and as regards foundry iron, apart from 
certain special varieties, by the Foundry Pig Iron Pro- 
ducers’ Association, in both instances with the concurrence 
of the Lmport Duties Advisory Committee after considera 
tion of detailed informnation supplied as to costs of pro- 
duction. The prices of basie and foundry iron are stabilised 
until June 30th, and that of hematite until December 31st. 
No serious objection to the restoration of the duty, says 
the report, was received from any quarter. It might have 
been added that in actual practice the duty is not likely 
to make much difference, since the British pig tron makers’ 
loyalty rebate schemes had already checked the importa- 
tion of foreign iron. The stocks of basic and hematite in 
this country are at the high level of 600,000 tons, or rather 
less than two months’ supply at the present rate of pro- 
duction 


The Pig Iron Market. 


Business in all kinds of pig iron has declined 
of late, and there is no sign of a revival in the demand. 
Consumers are working on stocks, and until they are 
liquidated there is little likelihood of any buying move- 
ment. In the foundry trade a growing feeling that prices 
should be reduced when they come up for review at the 
end of the half-year is also acting as a deterrent to those 
consumers who may be in the position to place orders. 
In these circumstances the reimposition of the duty of 
334 per cent. has passed almost without comment. In 
a number of instances consumers have asked for a suspen- 
sion of deliveries, so that it is probable that when the 
half year ends there will be large arrears of deliveries to 
carry over. During the past year or two when the pro- 
ducers have been in arrears, it has been because they have 
been unable to keep pace with the demand, and not, as 
will be the case in June, because consumers are unable to 
specify against their contracts. The demand for foundry 
iron on the North-East Coast has been negligible for some 
time. It is believed, however, that many users of Cleve- 
land iron will have to renew contracts for material 
required over the second half of the year, and are holding 
back their inquiries until the makers’ decision regarding 
the prices which will rule for that period have been 
announced. The producers are not receiving any help 
from the export trade, as whilst they have maintained 
their price at £5 10s. for No. 3 quality, Continental foundry 
iron is being offered at £3 6s. to £3 7s. 6d., figures at which 
no British manufacturer would be prepared to do business. 
Trading in Midland irons is practically at a standstill, 
and the recent slight improvement in activity at the light 
castings foundries which raised hopes of a renewed demand 
for foundry iron, appears to have passed. Business in 
low phosphoric iron is on a slightly better scale, but the 
producers have had to stimulate the demand by reducing 
their prices which are not controlled. Dull conditions are 
being experienced in the Scottish foundry iron trade, 
although the slackness in demand is perhaps not so severe 
as in other parts of the country. 


The North-East Coast and Yorkshire. 


No encouraging development has occurred in 
the steel market on the North-East Coast. The large works 
as well as the shipyards and the engineering concerns are 
all operating upon contracts in hand, which, in the 
majority of cases, are sufficient to keep them well occupied 
for some months. The discouraging feature of the position 
is that new business is on a small scale and the steel works 
are receiving orders much more slowly than they are 
completing the work on their books. There is a definite 
lull in the placing of fresh contracts for ships, and this 
sharply affects the demand for steel. The heavy engi- 
neering firms, also, are receiving only a small amount of 
important new business. The production of heavy steel 
in the form of joists, angles, and sections of all kinds is 
still at a high rate and is likely to continue so for some 
time. A large tonnage of plates also is passing into con- 





sumption, but delivery dates for this material have 
shortened. There is an inclination on the part of con- 
sumers to draw comparisons between the condition of the 
steel trade ruling to-day and six or eight months ago, 
which does not help sentiment. Then it will be remem- 
bered the steel makers required as many months for the 
execution of an order as they now require weeks. The 
position of the re-rolling trades is not good, largely because 
of the heavy tonnages of imported steel which were 
brought into the country to escape the duties which came 
into force on March 3Ist. Consequently many of the re- 
rolling works are operating part time and the outlook in 
this branch of the industry for several weeks to come is 
not regarded favourably. The production of British 
billets has for similar reasons been cut down recently, but 
even so most consumers have larger stocks than they care 
to carry at the present range of prices. The sheet works 
are badly off for orders and, notwithstanding international 
agreements, there is a certain amount of export 
competition, although foreign works claim that the Cartel 
prices are being better maintained than at any previous 
time. In the Yorkshire district the lack of new business 
is noticeable. The production of basic steel shows little 
decline and in some quarters it is suggested that the 
present rather depressing period through which the 
trade is passing is likely to be shortlived. 





Iron and Steel Exports. 


The exports of iron and steel and manufactures 
thereof in April, according to the Board of Trade Returns, 
totalled 168,318 tons, valued at £3,709,008. This is the 





lowest tonnage exported since February last. The 
following are details of the exports :— 
1937. 1938. 1938. 
Total. March. April. 
Tons. Tons. Tons. 
Pig iron: Total 4.717 5,516 
Forge and foundry 3,171 3,533 
Acid . 1,546 : 1,983 
Basic si a 
Ferro-alloys 13, 642 2 . 329 149 


Sheet bars, bright steel bars, 
and wire rods 32,011 3,285 1,642 








Bars and rods, other kinds.. 123,618 10,252... 10,242 
Angles, shapes, and sections 76,454 7,015 - 6,822 
Girders, beams, joists, &c... 34,408. 3,165 i 2,427 
Hoop and strip 57,902 3,098 4,346 
Plates and sheets, jin. and 

over: Total... . 195,350 16,806 11,895 
South Africa 13,097 824 843 
British India 13,156 1,407 .. 1,361 
\ustralia 5,456 260. (Cw 624 
Canada... 11,767 314 153 
Other British countries . 30,984 2,827 2,944 
Denmark 32 6,820 3,413 
Holland 1.614 1,074 

Plates and sheets under hin.: : 

Total 5,573 
3ritish India 418 
Australia ... 2,673 
Canada 95 
Mexico. 498 
Argentine Re »public 895 

Galvanised sheets 12,477 
Tinned plates 438,054 28,712 
Tubes, pipes and fittings : 
Cast : 
Up to 6in. diameter 60,800 3,918 3,142 
e ea0 @ oa 


47,821 
Wrought Roan then + Se 267,862 
Railway material : 


Over 6in. diameter 





Steel rails, new 155,896 13,375 14,823 
Sleepers, fish-plates, and 
« sole plates ‘ 32,156 . 41414 ... 3,559 


Total all igon and steel 176,051 168,318 


Iron and Steel Imports. 


The following import figures are from the Board 
of Trade Returns. The total imports of iron and steel 
and manufactures thereof in April amounted to 61,469 
tons, valued at £708,213. This is the lowest tonnage 
imported since November, 1932. Only the figures for the 
most important countries are given. 


1937. 1938. 1938. 

Total. March. April. 

Tons. Tons. Tons. 

Pig iron: Total 644,687 90,508 ... 35,197 

British India 214,985 ... 10,535 ... 25,674 

Foreign countries 304,729 ... 79,973 ... 9,623 

Ferro-alloys , 77,994 ... 5,434 ... 3,188 
Blooms, billets, and slabs : 

(| re = 434,163 66,050. 3,691 
British countries “3 82,670 ... 17,904 ... 5 
Sweden... sade Wits 2,263 ... 607 (... 32 
Germany . we: 43,055... 5,766... - 
OEE gies aes 95,270 10,799... 826 
France P 140,836 17,556 ... 2,828 
Other foreign countries . 70,079 ... 13,438... — 

Sheet bars : 98,608 ... Gere .. —- 
Wire rods... .. 06,771 ... 13,168 ... 3,115 
Other bars and rods : 196,398 ... 21,597 ... 2,003 
Angles, shapes, and sections 72,695 11,763 ... 1,361 
Girders, beams, joists, &c.: 

IME Nese caeee Gace, ea 70,664 ... 15,928 ... 1,637 
Belgium 14,342 qe ... 10 
France . ie 35,660 ... 11,012 ... 1,255 
Other foreign countries ... 20,662 ... 4,264 ... 372 

Plates and sheets (not 
QE cak asc wos” os 49,742 ... 13,779 .. 908 
Wrought tubes cay Ss 36,386 ... ZIse ... 1,813 
Railway material voeeree: $.087 ... 6,488 .. 571 
Bolts, nuts, and metal screws 8,672... 814 ... 618 
Total from countries : 
British India 215,215 10,535 ... 25,574 


Canada 163,738 23,830 ... 3,492 
Germany 133,572 22,341 ~~... 3,139 
Sweden 105,136 11,591 7,420 
Holland 27,881 17,165 625 
Belgium 528,121 58,497 5,535 
Luxemburg 134,076 14,110... 642 
France om ‘ : 316,540 63,573... 8,068 
United States . 315,412 ... 47,104 ... 3,120 
Total imports, iron ‘and steel, 2,039,463 . 276,785 61,469 





Notes and News. 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will be found on the next page. 


Export quotations are 


Current Business. 


The New Zealand Government has placed 
contracts to a total value of £45,450, which have been 
apportioned as follows :—Fifteen shunting locomotives, 
valued at £36,000, to be constructed at the Dick Kerr 
works, Preston, Lanes, for the Drewry Car Company, Ltd., 
of London ; five Diesel locomotives (£3750), to be built by 
F. C. Hibberd, Ltd., Park Royal Works, London, N.W.; 
two overhead travelling cranes and an electric grab 
(£3000), by Herbert Morris, Ltd., Loughborough; and 
4000 yards of submarine telephone cable, valued at 
£3700, to be supplied by Siemens, Ltd., Woolwich, 
London, S.E. The Parkhouse Mills, Low Moor, of John 
Rigby and Sons, Ltd., wire makers, Salford, are to be 
extended. Plans have been passed by the Warrington 
Town Council for the erection of a new pattern shop for 
Ferrous Light Castings, Ltd., ironfounders, of Stafford- 
road, Wilderspool, Warrington. New works and offices 
are being erected in Oldham-road, Manchester, for J. 
Barber and Son, wireworkers. The Motherwell Bridge and 
Engineering Company, Ltd., has secured an order for three 
portable aeroplane hangars. The same company is also 
working upon a contract for several large oil storage tanks 
for the Anglo-Iranian Oil Company, Ltd. Stewarts and 
Lloyds, Ltd.. have reopened the Clydesdale Iron and 
Steel Works at Mossend. The Varteg Colliery, Ystalyfera, 
Swansea Valley, has been acquired by a company from 
the Welsh Anthracite Collieries, Ltd. Work will be 
commenced immediately and will provide employment 
for 200 men. It is proposed to install electrical equipment. 
The Department of Overseas Trade announces that the 
following contracts are open for tender :—Brazil, Director 
of Port of Porto Elegre : Supply of a floating crane with 
a capacity of 50 tons (Brazil, June 13th). East Indian 
Railway Administration: Supply of a number of “A” 
class locomotive saturated boilers for reboilering of 
0-6-0 “*C A” class engines (Caleutta. June 24th). 


Copper and Tin. 


The volume of business in the electrolytic coppel 
market appears to have declined, if anything, over the 
past ten days. Consumers in all countries have shown a 
strong inclination to withhold purchases, and there is a 
noticeable lack of confidence in the position. The situa- 
tion in the United States is largely responsible for the rather 
depressed feeling which rules in the market, and the 
publication of the American statistics for April has done 
little to encourage optimism. For some reason, only the 
figures for the American market have been issued, although 
those relating to the rest of the world are expected to be 
made public within a day or two. According to the avail- 
able statistics, the American production in April was 
50,611 tons, compared with 55,920 tons in March; con- 
sumption was 31,684 tons, against 33,434 tons; whilst 
the stocks at the end of April were 355,663 tons, compared 
with 342,745 tons at the end of the previous month. In 
comparing the April consumption with March, it has to be 
remembered that not only was there one day less, but that 
the Easter holidays also intervened, so that possibly the 
actual difference in the rate of consumption in both months 
was not great. A discouraging feature of the statistics 
was the increase in the stocks, which shows that notwith- 
standing that consumers appear to have taken as much 
copper as was expected, and that production has been 
curtailed, the balance has not been restored, and stocks 
continue to accumulate. The tin market has presented 
an uninteresting appearance, and prices have shown an 
inclination towards further weakness. Since the beginning 
of this year the consumption of tin has declined, chiefly 
as a result of the depression in the United States, and this 
is having a noticeable influence upon the market. Con- 
sumers in the United States still appear to be living to a 
great extent upon invisible stocks, and fresh buying has 
been“on a limited scale. 


Lead and Spelter. 


The continued indifference shown by consumers 
in the lead market has resulted in the continuation of 
easy conditions. Prices have receded over the week 
owing to this lack of interest rather than from the develop- 
ment of any unfavourable feature in the position. The 
general attitude of dealers is less cheerful than for some 
time past, and it is pointed out that the period of the year 
is approaching when the demand generally slackens. 
Production has declined during recent months, but so far 
this does not appear to have made much impression upon 
the supplies reaching this country. The producing 
interests also have been fairly free sellers, and this coming 
on a market which was, to say the least of it, apathetic, 
naturally had an adverse influence upon values. Lately, 
there has been an inquiry for lead from Japan and Spain, 
but in both cases the difficulty of arranging finance has 
stood in the way of any extensive business. Good quan- 
tities of lead are being taken by the cable makers, who 
seem to be the busiest section of the consuming industries. 
The manufacturers of pipes and sheets continue to pro- 
duce at a steady rate, but most of them appear to have 
covered their requirements for some time to come. The 
American figures for March show that the production of 
lead was 151,113 tons, compared with 147,295 tons in the 
previous month. The total production for the first three 
months of this year was 459,100 tons. The course of 
the spelter market has not been satisfactory, although 
prices have moved within comparatively narrow limits. 
The consumption of the metal, however, leaves much to be 
desired, and there seems little prospect of any improve- 
ment in the near future. Consumers of all classes are 
limiting their purchases to small parcels for near delivery, 
and apparently they feel that so long as supplies remain 
plentiful they are safe in following this policy, even should 
the price be ‘sufficiently low to prove attractive to specu- 
lators. This has been a depressed market for several 
months, however, and speculators appear determined 
to give it a wide_berth. 
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Current Prices for Metals and Fuels. 


Makers’ official home trade price, per ton, delivered buyers’ stations. * Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 


from associated British Steelmakers. 





PIG IRON. STEEL (continued). 
Home. Export. *Home. tExport. 
Foundry home prices, except for Scotland, less rebate of 5/-. : oe aa: £ @ ad. 
(D/d Teesside Area.) GLascow anp Districr— 
N.E. Coast— £ 8. d. £8. d. Angles - 11 0 6 10 12 6 
Hematite Mixed Nos. 612 6 — Tees... . 12 0 6 11 12 6 
~ No. 1 613 0 7°9 4 Joists 2 Avda 10 12 6 
a Channels. 1l 5& 6 10 17 6 
No. 1 511i 6 626 Rounds, 3in. and up 1l 0 6 1112 6 
No. 3G.MB. a 600 under 3in. 12 13 Ot ll 0 0 
No. 4 Foundry 510 0 519 0 — Sin. and under 12 13 of ll 0 0 
Basio . 9" 6 Lt ates, jin. (basis) 12. SU. ll 0 0 
ney . fin. ~ oh 3°86 a SU 
be . . ~ tin. 1118 0 1110 0O 
Staffs— (Delivered to Black Country Station.) 7 in. 12 3 0 1115 0 
North Staffs. Foundry... 511 0... -- Un. §im. 00 end inal. 
» Forge $6 0.. ‘a 6 Ib. persq. ft. (8-G.)... 12 10 0. 1210 0 
me 50 0 50 — Boiler Plates, jin. 11 18 0 12 2 6 
ee SourH WaLrs AREA— £ sad £ 8. d. 
Foundry No. 3 5 8 6 
Forge 5 5 6 _ Angles ll O 6 10 12 6 
. Tees... a ee ae 1112 6 
Derbyshire— Joists ll 0 6 10 12 6 
Ho. 3 Foundry Su 6 ~~ Channels 11 5 6 10 17 6 
— : ee. . Rounds, 3in. and up 12 0 6 11 12 6 
ScoTLanD— » under 3in. 12 13 of 11 0 0 
Hematite, f.o.t. furnaces 613 0 _ Flats, 5in. and under 1213 Of ll 0 0 
No. 1 Foundry, ditto 6 0 6 — Plates, jin. (basis) 1110 6. 11 0 0 
No. 3 Foundry, ditto 518 0 — 7 frin. . 1115 6 11 5 6 
Basic, d/d 5 7 6 _— jin. . 12 0 6 11 10 0 
N.W. Coast— | 6 13 0Od/d Glasgow ” fein. . os ED: BS 1115 0 
Hematite Mixed Nos. | 8 18 6 ,, Sheffield Un. fin. to and incl. 
7 4 6 ,, Birmingham 6 Ib. persq. ft.(8-G) ... 12 10 0... . 12 2 6 
-— IRELAND—F.0.Q.— BELFAstT. Rest oF IRELAND. 
MANUFACTURED IRON. . wep 
7 Angles ll 5 6 ll 8 0 
Home. Export. Tees 12 5 6 12 8 0 
Lancs anp YorKs— £8. d. £ 8. d. wae Z . a 
Crown Bars 13 5 0 = Joists 11 5 6 1115 6 
mpi 13 15 0 _ Channels.. 1110 6 1113 0 
Rounds, 3in. and up 12 5 6 12 8 0 
Mrocanps— » under 3in. 12 18 of 13 0 6 
Crown Bars 13 5 0 oa Plates, in. (basis) 1113 0 1115 6 
Marked Bars (Statis) 15 15 0 -- fin. . 1118 0 12 0 6 
No. 3 Quality. 1112 6 —_ fin. 12 3 0 12 5 6 
No. 4 Quality. 12 2 6 a ¥in. 12 10 0 12 10 0 
ScorLanD— Un. yin. to}fin.incl. ... 12 3 0 12 5 6 
Crown Bars 13 5 0 13 5 0 t Rounds and Flats tested quality ; untested 9/— less. 
— =" * or OTHER STEEL MATERIALS. 
aS. Comm— Home. Export. 
Crown Bars 13 56 0. 3 56 0 Sheets. £ s. d. Sie: 
Same = ss 2 13 16 0 11-G. to 12-G., d/d 14.15 0 f.o.b. 13 10 0 
aeae et at iad ws © 13-G.,d/d_... 15 2 6 f.o.b. 1310 0 
NORTHERN IRELAND AND FREE STaTE— 14-G. to 20-G., d/d 1510 0 f.o.b. 1315 0 
Crown Bars, f.0.q.... 13 17 6 — 21-G. to 24-G., d/d 1515 0 f.o.b. 14 0 0 
_ ——$—$<$—<—$___—— - 25-G. and 26-G., d/d 1610 0 ..f.o.b. 14 15 0 
STEEL. Irish Free State, £15 15s., f.0.q., four-ton lots. 
*H The above home trade sheet prices are for 4-ton lots and over ; 
ome. tExport a 
2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots to 
LONDON AND THE SouTH— £ as. d. £ad 10 ows... £2 per ton extra 
Angles 11 3 0O.. 10 12 6 oe . 
Tees... 12 3 0 1112 6 Galvanised Corrugated Sheets, Basis 24-G.— 
Joists 11 3 0 10 12 6 Home. £ 6. d. 
Channels -l1 8 0. 1017 6 4-ton lots and up . 18 10 0 
Rounds, 3in.andup . 12 3 0. 11 12 6 2-ton to 4-ton lots 18 17 6 
, under3in. .. 1215 6} 11 0 0 Under 2 tons ; em + 
Flats, under 5in. .. 12 15 6t ll 0 0 Export; India, £18 15s. c.i.f.; Irish Free State, £18 10s. 
Plates, jin. (basis) 1113 0. ll 0 0 f.0.q.; General, £16 15s. f.o.b., 24-G. basis. 
6 fin. . 1118 0. 11 5 0| Tin-plates. 
= tin. 12 3 0 1110 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6. 
= fin. 12 8 0 1115 0O Tin-plate Bars, d/d Welsh Works, £7 15s. 
Un. fin. to and incl. Billets. 100-ton lots and over, 35 to 100 tons, 5/- extra: less 
6 lb. per sq. ft. (8-G.)... 12 10 0 1210 0 than 35 tons, 10/- extra. £ os. d. 
Boiler Plates, jin.... ... 12 3 0 12 2 0 Soft (up to 0- 25% C.), untested 717 6 
NortH-East CoastT— £ 8s. d. £ se. da o o ¢e tested 8 7 6 
Angles _11 0 6. 10 12 6 Basic (0-33% to 0-41% C.) . 8 12 6 
Tees... _12 06. 1110 0 » Medium (0-42 to 0-60% C.) 9 2 6 
Joists 1l O 6.. 10 12 6 » Hard (0-61% to 0-85% C.) 912 6 
Channels. -11 5 6. 1017 6 ” 1» (0°88% to 0-99% C.) 10 2 6 
Rounds, 3in. and up 12 0 6. 1112 6 ” » (over 0-99% C.) 10 12 6 
under 3in. 1213 Ot ll 0 0 Rails. Heavy, 500-ton lots, f.o.t. 10 2 6 
Plates, jin. (basis) 11 8 0. 1l 0 0 » Light, f.0.t. 9 2 6 
» fein. .. 1113 0. 11 5 0 
” tin. 1118 90 11 10 0 
» in. . 12 3 0 1115 0 FERRO ALLOYS. 
Un. fin. to and incl. Tungsten Metal Powder 4/94 per lb. (nominal) 
6 lb. persq. ft. (8-G.)... 12 10 0... 12:10 0| Ferro Tungsten ... 4/8 per lb. (nominal) 
Boiler Plates, jin. - 1 18 0.. 12 2 Per Ton. Per Unit. 
MIDLANDS, AND LEEDS AND DiIsTRIcT— Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 5 0 7/6 
£ 8s. d. £ 8s. d. % »  §6p.c. to 8 p.c. . £24 0 0 7/6 
Angles ll 0 6 10 12 6 - »  8p.c. to 10 p.c. . £24 0 0 7/6 
Tees... 12 0 6 11 12 6 * » Max. 2p.c. carbon £36 0 0 1} /- 
Joists 1l O 6. 10 12 6 6 Fe » 1 p.c. carbon . £388 & O 11/- 
Channels... ll 5 6. 10 17 6 0-50 p.c. carbon £41 0 9 12/ 
Rounds, 3in. and up 12 0 6. 11 12 6 * ” » carbon-free . 1/- per lb. 
undez 3in. 12 13 Of 11 0 | Metallic Chromium see eee =e 2/5 per Ib. 
Flats, 5in. and under 12 13 Of 11 0 0| Ferro Manganese (loose), 76 p.c. . £18 15 0 home 
Plates, jin. (basis) 1110 6 11 0 0 » Silicon, 45 p.c. to 50 p.c £12 0 O scale 5/- p.u. 
” f; in. 11 15 6 {1 5 0 Be 75 p.c. £17 O O scale 6/- p.u. 
- din. 12 0 6 11 10 0 » Vanadium... 14/- per Ib. 
- fin. 12 5 6 11 16 0 » Molybdenum 4/9 per lb.; 5/- forward 
Un. yin. to and incl. » Titanium (carbon-free) 9d. per Ib. 
6 Ib. per sq. ft. (8-G.).-. 12 10 0 12 10 0} Nickel (per ton) ... £185 to £190 per ton, 
Boiler Plates, jin. 12 0 6 12 2 6! Cobalt ... . 8/6 bo 9/6 per Ib. 





tExport prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, May 18th.) 


CorrerR— 
Cash ... £37 11 3to £37 12 6 
Three Months £37 16 3to £37 17 6 
Electrolytic... ore . £42 0 Oto £42 10 Oo 
Best Selected Ingots, d/d Bir- 
mingham as ; ; £42 5 0 
Sheets, Hot Rolled ... £73 0 0 
Home. Export 
Tubes, Solid Drawn (basis) 124d. 12}d. 
»  Brazed (basis) 123d. 123d. 
Brass— : 
Ingots, 70/30, d/d Birmingham £35 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy lld. lld 
»  Brazed. 13d. 13d. 
Tin— 
Cash ... . £161 16 Oto £162 0 O 
Three Months £162 5 Oto £162 10 O 
SPELTER— 
Cash . £12 12 6to £12 15 0 
Three Months £12 16 Sto £12 18 9 
Leap— 
Cash ist £14 2 6tof£l4 3 9 
Three Months £14 5 Otofl4 6 3 
Aluminium Ingots (British) £100 to £105 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export 
Navigation Unscreened 19/— to 19/6 
Hamilton Ell 18/6 
Splints 20/6 

AYRSHIRE— 
(f.0.b. Ports)-—Steam 16 
FIrEsHIRE— 

(f.o.b. Methil or Burntisland)— 

Prime Steam ... 17/6 
Unscreened Navigation 18/- to 19/ 
LoTHIans— 
(f.0.b. Leith)—Hartley Prime... 17/6 
Secondary Steam 16/6 to 17 
ENGLAND. 
Sourn YorxksHrre, Huii— 
B.S.Y. Hards... 22, 
Steam Screened 19/- to 19/6 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 18/3 to 19/ 
» Second... 18/- 
» Best Small 17/6 
Unscreened 18/- to 19/- 
DvurHAM— 
Best Gas... 21/- to 21/6 
Foundry Coke 29/- to 35/- 
SHEFFIELD— Inland. 
Best Hand-picked Branch ... 28/- to 29/6 — 
South Yorkshire . 25/6 to 27/6 — 
Seconds ... . 22/- to 24/- 
Carpirr— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large .. 24/- to 24/6 
Best Seconds 24/- 
Best Dry Large 23/6 to 24/- 
Ordinaries 23/6 to 24, 
Bunker Smalls 18/6 to 19/- 
Cargo Smalls . 17/6 to 18/- 
Dry Nuts 25/- to 27/- 
Foundry Coke 42/6 to 57/6 
Furnace Coke 30/- to 35/- 
Patent Fuel 25/6 
SwansEA— 
Anthracite Coals : 
Best Large... ‘ 38/- to 41/- 
Machine-made Cobbles. 41/- to 51/- 
Nuts 40/- to 50/- 
Beans 33/- to 38/6 
Peas oa 26/- to 29/6 
Rubbly Culm 15/— to 16/- 

Steam Coals : 

Large Ordinary 20/- to 25/- 


FUEL OIL. 


Inland consumption : contracts in bulk. 
Exclusive of Government tax of Id. per gallon. 


Ex Ocean Installation. Per Gallon 
Furnace Oil (0-950 gravity) 33d 
Diesel Oil 44d. 
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French Engineering Notes. 


(From our own Correspondent%n Paris.) 


Industrial Reforms. 


AN increasing decline in the country’s production 
points to the extreme urgency of Government action 
in dealing with the present industrial difficulties. Except- 
ing in works engaged on State contracts short time has 
become general, and a four-days’ week is more frequent, 
while many of the smaller firms have had to close down 
altogether. There is complete calm in private enterprise 
of all kinds, for no one can afford to build or repair or 
engage in structural work when the cost of wages and 
materials is more than the revenue that can be derived 
from the expenditure. These costs have gone up more 
rapidly than controlled prices which lessen the revenue 
from investments. The problem confronting the Govern- 
ment is by no means easy of solution. I[t has taken 
as a basis for reorganisation the recommendations of the 
Committee of Inquiry into Industrial Production, whose 
report was issued towards the end of last year. In that 
report it was stated that the statutory number of working 
hours must be modified in some way to meet the needs 
of an increased production, for selling prices can only be 
brought down by a larger output over which the additional 
charges would be spread and by a development of export 
trade. If this is done the home consumption must keep 
pace with the production and there is little reason to 
expect that consumption will wake out of its torpor 
unless prices fall to a level that seems out of the question 
under present conditions, for it is estimated that only 
about one-quarter of the whole community actually 
benefits from the higher wages, while the remainder is 
inade poorer by the frane devaluations and social charges. 
How the Government proposes to meet the difficulty 
will probably be foreshadowed by decrees which are 
being issued this week. It is understood that they will 
deal with the forty hours’ week and other matters that 
should prepare the way for an industrial recovery if the 
General Labour Confederation is prevented from putting 
its subversive threats into execution. The Government, 
with the country behind it, is quite strong enough to 
carry out its programme. 


Paris Sewerage Works. 


Progress continues to be made with the con 
struction of the system of mains on the west and north 
of Paris which are to carry sewage to the Achéres farm, 
where work was begun at the end of last year on a station 
for the activated treatment of sludge. The mains will 
collect the sewage, used water, and flood water around the 
northern periphery of the city and on the south-western 
side, where the southern main will serve the town on the 
left of the river Seine as well as the suburbs. The new 
mains will eventually connect up with a sewerage system 
from all the towns in the Department of the Seine, with a 
separation of flood water wherever possible. The present 
volume of a million cubic metres carried a day will be 
doubled. The main from Pantin, to the north of Paris, 
joined the collector to Achéres several months ago, and 
while on the northern main work is in progress the important 
collector between Sevres and Acheéres is advancing. The 
main is about 13ft. in diameter and will have an incline 
for the discharge of diluted sewage by gravity. for which 
reason it has to traverse the Mont Valerien. When this 
collector is completed it will be extended within Paris to 
the Place de la Concorde, where it will join the sewerage 
system on the left side of the Seine, so that the existing 
system will be divided, the southern going by way of 
Sévres to Sartrouville and the northern to La Frette. 
The station being erected on the Ach*res farm is expected 
next year to begin the treatment of a quantity of sewage 
that may be raised to 200,000 cubic metres a day, and 
eventually the whole of the sewage will be dealt with 
by various processes so that no more diluted sewage will 
be discharged on the farm. At the reconstructed decanta- 
tion station at Clichy, through which about 900,000 cubic 
metres pass daily, a new pumping plant has been installed 
for raising the sewage water to the elevating station at 
Colombes. It consists of three Sulzer oil engines of 
150 H.P., each coupled by reduction gear to a Sulzer 
centrifugal pump capable of raising 6000 litres a second. 
When all these works are carried out no more used water 
will be diverted into the Seine. 


The Tancarville Suspension Bridge. 


On account of the shipping traffic between 
Havre and Rouen there are no bridges over the Seine 
and, except for ferry services, road vehicles in the coastal 
areas are diverted round Rouen. In these days of increas- 
ing motor activity some direct means of communication 
must be provided. At first, it was proposed to construct 
a tunnel under the Seine estuary, but the soft alluvium 
is so deep that the cost of building the tunnel on a solid 
bed was found to be excessive and the idea had to be 
abandoned. Then plans were made for the construction 
of a bridge which had to avoid piers in the estuary and 
provide sufficient clearance for the biggest ships navigating 
up to Rouen. It was decided to construct the bridge near 
Tancarville, where the cliff is at the desired height and 
the road approach will be direct to the bridge. At this 
point the width of the estuary is about 2000ft. Plans for 
the work have been repeatedly modified in order to meet 
objections from interests that are opposed to a diversion 
of traffic from its present roundabout route, and the 
final result is the completion of plans that are said to 
present a very fine example of suspension bridge design 
and to overcome all the objections raised against it on 
the ground that, in case of hostilities, its destruction would 
isolate Rouen from the sea. There is provision for air 
defence with sites for guns, and while the bridge is regarded 
as immune from air attack further precautions are taken 


to reinforce and protect all vital parts from the effect of 


bombs so that there will be no danger of the bridge 
collapsing. Even should it collapse the means now 
available for cutting the wreckage under water and rapidly 
removing it should, it is said, allay any fear that Rouen 
might run the risk of its communication with the sea 
being cut off during hostilities. The beginning of work 
on the construction of the bridge is now awaiting the 
necessary powers and the financial resources. 
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British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
lx. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATO RS. 


482,684. January 28th, 1937.—-WastTEe Hear Bot.ers, Babcock 
and Wilcox, Ltd., Babcock House, Farringdon-street, London 
E.C.4. 

This invention is a waste heat water-tube boiler, suitable for 
use with internal waste gases containing material in suspension. 
The gases enter through the flue A and pass into the chamber B 
the walls of which are cooled by water tubes connected to the 
boiler circulation system. The wall of tubes C turn the gases 
downwards, in the direction shown, into a pocket P, which acts 
as a collection zone for the cooled particles of suspended matter 
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in the gases. The cleaned gases are turned upwards through the 
superheater tubes D and into the boiler chamber E. At the far 
side of the chamber E the gases before exhausting into the flue F 
pass through an economiser G. If desired, part or all of the 
gases leaving E may be by-passed round G through H. Along 
the back of the headers in E at the bottom of the chamber, a 
collection hopper is arranged to facilitate the removal of dust 
and other solid particles, which may be separated from the 
furnace gases whilst they are passing through the boiler 
tubes.— April 4th, 1938. 


482,715. October Ist, 1936. 
Siemens - Schuckertwerke 
Siemensstadt, Germany. 

This invention relates to an electrically heated steam generator 
or superheater for high pressures and temperatures. The heat- 
ing pipe, which itself constitutes the heating resistance, is 
directly connected in inter-linked polyphase connection (star 
or polygon connection) to a polyphase current source, so that 

Substantially no potential difference exists between its inlet 

and its outlet. The supply pipe and the discharge pipe may 

therefore be connected to the heating pipe at electric equi- 
potential points without intermediate insulating members. 

In a three-phase star connection, shown in Fig. 1, the heating 

pipe 6 constitutes a three-phase, double-star connection, at 


ELECTRIC STEAM GENERATORS, 
Aktiengesellschaft, 3erlin- 
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the electrical star point of which are the inlet A and the outlet 
B. The phase lines of the supply current g are connected to the 
ends of the star arms at C, D, and E. In the delta connection 
shown in Fig. 2, the inlet and outlet A B are arranged at a 
corner C of the polygon connection C DE. It is advantageous 
to earth the corner point. It is common to both connections 
that no potential difference exists between the inlet A to the 
outlet B. The supply pipe A’ and the discharge pipe i therefore 
remain currentless, and may without insulating intermediate 
members be connected to the inlet and outlet of the heating 
pipe b in such a manner as to be able to withstand high pressure. 
For very high outputs a plurality of pipe coils may be connected 
in parallel.—aA pril Ist, 1938. 


INTERNAL COMBUSTION ENGINES. 





182.680. January Ist, 1937.—VaryING THE FUEL Supply 
To INTERNAL ComBusTION ENGINES, L. Gardner and Sons, 
Ltd., Barton Hall Engine Works, Patricroft, near Man- 
chester, Joseph Hugh Stott Gardner, and John Kynaston 
Gardner, of the company’s address. 

The object of this invention is to provide means for varying 
the fuel charges to suit varying altitude conditions and conse- 
quent variations in the weight of the air passed into engine 
cylinders or to vary the maximum power output of engines. 
A fuel injection pump comprising four cylinders with the pistons 
operated from the crankshaft of the engine has the amount of 
fuel delivered at each delivery stroke controlled by moving 
a rack A, which engages pinions K which turn the pump pistons. 
A is controlled through a link and a lever P by the governor C 
acting through the strut D. The return movement of A is 
effected by the spring E, which is anchored to the arm project- 
ing from one side of A. Whilst © forces D against the lever P. 
it need not follow up the movement when the governor speed 
is falling, due to the fact that D is not secured. A has a lug F 
projecting from its side, and F, under the pull of the spring, 
engages with a catch G pivoted about a crank pin on a spindle, 
which has a pointer at its forward end adapted to be moved 
over a scale and locked by a nut at any position on the scale. 
G has a pin I projecting to one side which can be engaged by a 
spring-loaded plunger K, when this is pressed upwards by hand. 
When so pressed upwards, G is raised clear of F, and E then moves 
A to the right to the full extent allowed by the pin and slot 
connection at D. The turning of the spindle H determines the 





extent to which the rack A can move because it determines the 
degree of projection of the catch G. The plunger K is operated 
only when starting the engine and serves, by displacing G to 
give maximum fuel injections at starting. When K is released, 
it moves downwards clear of I. After the engine has started and 
its revolutions begin to build up, the governor moves D and 
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lever P, causing the rack A to move to the left in order to reduce 

the quantity of the fuel injections. When the leftward move- 

ment of the rack has gone sufficiently far to cause the lug F to 
move from beneath G, the latter falls into place with its end 
engaging the lug, and so limiting the maximum quantity of 

fuel injection.—April 4th, 1938. 

482,572. December 14th, 1937.—Buinr-up CRANKSHAFTS 
Alvis, Ltd., and George Thomas Smith-Clarke, Alvis 
Works, Holyhead-road, Coventry, Warwickshire. 

This invention relates to an improved built-up crankshaft for 
internal combustion engines. The drawing shows a crankshaft 
with two coaxial portions A A, which can be supported in main 
bearings and are formed with integral crank arms B B, carry- 
ing coaxial hollow portions C C, which constitute the crank pin. 
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The portions CC are bolted to one another by means of a 
through bolt. A sleeve D fitted into C C is formed with external 
splines which engage with corresponding internal grooves in 
CC. For location purposes the sleeve can be a drive fit in one 
of the portions and a sliding fit in the other. At the ends of D. 
for lubricating purposes, are formed two circumferential grooves, 
which communicate directly with passages formed in the 
adjacent crank arms, and with a number of radial passages 
leading to the clearance space E.—-March 31st, 1938. 





DYNAMOS AND MOTORS. 


482,381. October 2nd, 1936.—ELEctric Motors, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2, and Leonard Douglas Anscombe, of 16, 
Vernon-avenue, Rugby. 

This invention relates to improvements in salient pole syn- 
chronous motors fitted with solid pole shoes or with pole face. 
squirrel-cage starting windings, or with insulated polyphase 
windings embedded im slots in the pole faces and connected to 
slip rings for starting purposes. When such machines are 
started by applying full voltage to their terminals. a high 
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voltage is induced across the salient pole field coils and the 
slip rings, if these are left open circuited. It the field coils are 
short circuited by a resistor in an attempt to eliminate this 
induced voltage, a considerable increase in stator current 
results, accompanied by a decrease in starting torque, thus 
giving a much lower torque efticiency than with the windings 
open circuited. This effect is particularly marked on machines 
having a solid spider and/or pole construction. The object of 
the invention is to make it possible for the normal open-cireuited 
field winding to be used, and to that end it consists in dividing 
the winding into two or more sections, each connected to 
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separate slip rings in such a manner that no induced voltage 
exists between adjacent slip rings and that the maximum 
voltage between either set of slip rings and earth is limited to a 
reasonable value. When the machine has attained its full 
speed as an induction motor, as determined by the particular 
form of starting winding in use, the field sections are connected 
in series, and to the exciter terminals, by means of a double- 
throw switch or equivalent arrangement of contactors. The 
method of connecting the field coils is shown in the upper 
illustration. The coils are arranged in two separate groups 
A and B, and one end of each group is connected to a separate 
slip ring at the driving end of the machine, the other end 
being connected to a corresponding slip ring at the non-driving 
end. A connection to the spider of the machine is made half- 
way along one of the groups of poles and is indicated at C. 
The right-hand diagram indicates the external connections of 
the machine, and the triple-pole, three-position, field switeh.— 
March 29th, 1938. 


482,453. October llth, 1935.—SyNcHRoNovus  ELrEcrric 
GENERATORS OR INSTALLATIONS EMPLOYING THEM, All- 
gemeine Elektricitats-Gesellschaft, of Friedrich Karl-Ufer 
2/4, Berlin, N.W.40, Germany. 

The driving motors of electric clocks may at times have to 
be operated by currents of frequencies that differ from the 
normal frequency, for the purpose of putting back or otherwise 
regulating them. Thus, this may be necessary in ships’ clock 
installations, the clocks of which require putting back or. 
correcting in accordance with the change in the ship’s position. 
The invention enables the employment of a second generator 
for generating an alternating current of different frequency 
to be dispensed with. It is based on the fact that the alternating 
magnetic field which is generated by the stator current in a 
loaded synchronous generator can be resolved into two fields 
which rotate in opposite directions and the field that rotates 
in the reverse direction induces in the exciting winding an 
alternating voltage of double the normal frequency supplied 
by the generator. The alternating current winding of the 
synchronous generator is denoted by A. To this are connected 
in the ordinary way the synchronous clocks B supplied with 
an alternating current of the normal frequency w. C denotes the 
field system, which is excited by direct current, the winding 
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D of which is fed by way of the field-regulating resistance. 
When the clocks are to be fed with current of frequency 2 w 
they are disconnected from the winding A and connected to 
the terminals E. By means of the switch F the alternating 
current winding is then bridged by the compensating resistance 
G, which is adjusted according to the power required in the 
winding D. The alternating voltage of the higher frequency 
2 is induced in the winding D by the reverse rotating field. 
The direct current is prevented from reaching the clock mains 
by a condenser. Furthermore, it is advantageous to provide 
an inductance or choke to prevent the alternating current of 
frequency 2@ passing to any material extent to the source 
of direct current. Moreover, the arrangement must be such 
that the necessary output of alternating current of frequency 
2@ ean be produced. Otherwise it may be amplified to the 
extent necessary by means of an amplifier of any suitable kind. 
A grid-controlied converter for converting direct current to 
alternating current may, for example, be employed, the potential 
of the higher frequency of 2@ which is derived from the 
generator being supplied to the grid and the output alternating 
voltage being applied to the clocks. In order to prevent the 
occurrence of too high a voltage of frequency 2 w at the terminals 
E while the clock installation is being supplied with a current 
of frequency @, the terminals E are then bridged by the adjust- 
able resistance H by means of the switch J.— March 30th, 1938. 


SWITCHGEAR. 


482,534. December 20th, 1936.—ExEctric Surpty SysTEMs, 
Charles Westaway, of 4, St. Patrick’s-road, East London, 
South Africa. 

The object of this invention is to provide an arrangement 
which facilitates the restoration of an electrical load after a 
failure of the supply. Tapped off from the line are a number of 
lower voltage load circuits supplying mainly metal filament 
incandescent lamps A, the resistance of which is relatively 
low when the filaments are cold. The circuits are supplied 
through step-down transfermers, circuit breakers B provided 
with overload trip means, and contactors C. The coil D of a 








A — 


contactor is in series with the contacts E of a no-volt relay 
with its coil F energised from the secondary side of the trans- 
former, the arrangement being such that when the coil F is 
de-energised, the contactor C opens its contacts. On the 
restoration of the supply, each no-volt relay is adapted to close 
after a time delay, and the time delays of the various relays is 
different. The contactors C, therefore, reclose at different times. 
Accordingly, in the event of a failure of the main supply, all 
the load circuits A are immediately disconnected from the 
line, and on restoration of voltage are reconnected to the 
line in succession, so that the starting load on the line is limited. 





TRANSFORMERS AND CONVERTERS. 


482,424. September 13th, 1937.—Mrtat Vapour ELrEcrric 
CONVERTERS, Siemens-Schuckertwerke Aktiengesellschaft, 
of Berlin-Siemensstadt, Germany. 

With the metallic anode sleeves 

hitherto used in mercury are 
rectifiers, and especially iron or 
steel tubes, there is a tendency 
for the are to form directly on to 
the sleeve. Insulating sleeves, on 
the other hand, tend to break 
down under the mechanical stresses 
brought about by heat and elec- 
trical action. According to this 
invention the graphite anode head 
is firmly screwed on to the end of 
the copper stem A projecting into 
the discharge apparatus. Behind 
the head is a recess into which 
fits the graphite tube B, which 
envelops the anode stem A. The 
end of the graphite tube B remote 
from the anode head lies freely 
in the insulator C so that it 
nowhere comes into direct contact 
with insulating material. The 
whole anode part is shielded by 
the metal tube D welded to the 
cover, and the anode protective 
tube E is secured thereto. 

March 29th, 1938. 
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FURNACES. 


482,560. June 26th, 1937.—Low-rreQquENcy INDUCTION 
FuRNACE, Hirsch Kupfer- und Messingwerke Aktiengesell- 
schaft, of Finow-Mark, Germany. 

The object of this invention is to provide a low-frequency 
induction furnace which can be cleaned in a simple and efficient 
manner in short time with the use of a rigid scraping tool. 
The furnace can be tilted about the axis A and rests in a frame 
of iron beams. An opening B leading to the deepest point of 
the melting channel C is provided in the bottom portion. This 
opening is closed by an asbestos plate D inserted into a recess 
in the wall of the opening, by a layer of fire-clay adjoining the 
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asbestos plate and fixed to the wall of the opening by mortar, 
and by a refractory closing stone E fixed to a beam screwed 
to the frame. For cleaning the melting channel the furnace is 
first tilted into the position shown in the right-hand drawin®, 
then the opening B is cleared by removing the closing stone and 
destroying the layer of fire-clay and the asbestos plate. There- 
upon a scraping iron is inserted in turn into both branches of 
the melting channel. By means of the scraper the deposits 
are loosened and removed from the channel. Then a new 
asbestos plate and a new layer of fire-clay is put in, the opening 
is closed by the closing stone E, and the furnace is rocked 
back into its working position, whereupon it is again ready for 
working.— March 3lst, 1938. 


482,659. October Ist, 1936.—ImpROVEMENTS TO ReETORTS 
AND Retort Furnaces, Carborundum Company, Niagara 
Falls, New York, United States of America. 

This invention relates to retorts and retort furnaces composed 
of non-metallic refractories and used primarily in processes for 
metallurgical purposes or for the calcination of minerals. In 
such processes gases or vapours are often given off in great 
abundance, and there are many difficulties in maintaining a 
reasonably gas or vapour-tight structure during prolonged 
periods of operation. In carrying out the invention, pressure 
is applied in a horizontal direction to either one or both of the 
narrow ends of the retort A by compression means attached to 
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the outside structure of the furnace. As shown in the drawing, 
in the furnace wall B there are provided movable sections com- 
posed of blocks C in contact with the ends of A. Pressure is 
applied to each of the blocks by means of springs bearing against 
the blocks and adjusting bolts threaded in brackets mounted 
on the supporting members D. The side walls of A are thus 
compressed horizontally between the blocks C, but expansion 
and contraction of the side walls is permitted by the springs 
which serve automatically to maintain a substantially constant 
compression of the side walls. Various other methods of main- 
taining a constant pressure on the blocks C are also given.— 





—March 31st, 1938. 


April lst, 1938. 


Forthcoming Engagements. 


Secretaries of Inatitutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the tings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





To-pay, May 20ru To Saturpay, May 2lsrt. 

British GLass CONVENTION.—Droitwich. 

(Inst. or TRansPorT.—Congress at Edinburgh. 

To-Day. 

Assoc, OF OLpD Crompronians.—Trocadero 
Piccadilly, W.1. Annual dinner. 

Inst. oF ELECTRICAL ENGINEERS: METER AND INSTRUMENT 
SEcTION. Savoy-place, W.C.2. ‘Electrical Temperature 
Measurements in Physiclogy,”’ Prof. A. V. Hill. 

Fripay, May 277TH. 

Guascow University CLus, Lonpon.—Trocadero Restau- 
rant, London, W.1l. Dinner. Professor E, P. Cathcart, M.D., 
D.Se. in the chair. 7.15 p.m. for 7.30 p.m. 

Monpay May 30TH To Fripay, JUNE 3RD. 
Summer meeting at 


Restaurant, 


INst. OF MECHANICAL ENGINEERS, 
Cardiff. 

Monpay, JuNnE 6TH TO SaTuRDAY, JUNE I11TH. 
Inst. OF PETROLEUM TECHNOLOGISTS.—Conference on QOil 
Shale and Cannel Coal at Glasgow. 

WEDNESDAY, JUNE 8TH, TO SUNDAY, JUNE 121TH. 

Inst. oF Locomotive ENGINEERS..-Summer Meeting in 
Scotland. 

Saturpay, JuNE llrn TO WEDNESDAY, JUNE LdtTH. 

Inst. OF AUTOMOBILE ENGINEERS.—Summer Meeting at 
Buxton. 

TurEsvay, JUNE litu, ro Fripay, JuNe 177TH. 

Inst. OF British FouNDRYMEN.—Annual Conference, at 
Bradford. 

WeEDNEsDAY, JUNE 15TH. 

Inst. or Civit ENGINEERS.—-Great George-street, West- 
minster, S.W.1. Conversazione. 7.45 p.m. 

TurespAy, JUNE 21st, TO Fripay, JUNE 24TH. 

INTERNATIONAL ENGINEERING CONGRESS.—At Glasgow. 

TuEespay, JUNE 2Ist TO SaTUuRDAY, TO JUNE 25TH. 

British Waterworks Assoc.—Twenty-seventh annual 
general meeting and conference at Plymouth. 

TUEsDAY, JUNE 2IsT. 

Inst. oF Civit ENGINEERS: PORTSMOUTH, SOUTHAMPTON 
anv Districr Assoc.—Visit to the Winchester by-pass road 
works (County of Southampton). 

Tuurspay, JuNeE 26TH. 

Raitway CLuB.—-Royal Scottish Corporation Hall, Fetter- 
lane, E.C.4. ‘* Great Eastern Section Suburban Services of the 
L.N.E. Railway,” B. R. White. 7.30 p.m. 

Monpay, JULY 4TH, TO Fripay, JULY STH. 


ENGINEERS.—-Summer Meeting at 


Inst. OF ELECTRICAL 
South Midland Centre. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Kxiaxon Lrp. informs us that on June Ist it is moving to 
larger and more commodious premises situated at 201, Holland 
Park-avenue, London, W.11. 

THE British THomson-Houston Company has transferred 
its Newcastle office to Ellison Buildings, Ellison-place, Newcastle 
on-Tyne. The office is in charge of the district manager, Mr. J 
Clement. 

Mr. H. E. Reynowps, B.Sc., A.M. I. Mech. E., has been 
appointed general manager of Dobbie McInnes, Ltd., Glasgow 
Mr. Reynolds has been closely associated with the company 
and its developments for many years. 

Sir ALEXANDER GIBB AND PARTNERS announce that Mr. 
’, A. L. Paton, A.M. Inst. C.E., and Mr. J. Guthrie Brown, 
M. Inst. C.E., who have been for many years on their staff, 
have, from May Ist, 1938, been assumed into partnership. 

Mr. R. E. KEELAN, branch engineer, Glasgow, of the General 
Electric Company, Ltd., has been transferred to London and 
has been appointed manager of the central stations department. 
London. Mr. G. H. Mann will continue to act as chief engineer 
of this section. 

THe BrusH EvecrricaL ENGINEERING Company, Ltd... 
Loughborough, informs us that the board of directors has been 
reconstituted as follows :—Chairman, Sir Ronald Matthews ; 
deputy chairman, Mr. J. R. Greenwood ; directors, Sir Herbert 
Grotrian, Sir Richard Pease, Messrs. A. T. Brotherton, A. 
P. Good, T. B. Keep, H. E. Midgley, and A. Miller. 








CONTRACTS AND ORDERS. 


The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


Exuiorr Broruers (LoNpDoN), Ltd., have received an order 
for instruments and equipment for the ‘“ Queen Elizabeth ”’ 
(No. 552), similar to those already supplied for the “ Queen 
Mary.” ‘The order comprises twelve complete sets of CO, 
(flue gas analysis) equipment, a twenty -one-way temperature 
indicator with selector switch and electrical distance thermo- 
meters for the provision stores, and four directional engine 
revolution indicators to measure the speed and indicate the 
direction of the propeller shafts. 








LAUNCHES AND TRIAL TRIPS. 


CympoLa, motor tanker; built by the Netherland Ship- 
building Company ; to the order of the Royal Shell Group ; 
dimensions, length 460ft., breadth 59ft., depth 34ft.; to carry 
12,000 tons. Engines, double-acting four-stroke, eight cylinders. 
Launch, April 30th. 

Korowal, steamship; built by Alexander Stephen and 
Sons, Ltd.; to the order of the Union Steam Ship Company of 
New Zealand, Ltd.; dimensions, length 290ft., breadth 45ft., 
depth 2Ift. 9in.; gross tonnage, 2560. Engines, single-screw 








triple-expansion. Launch, May 2nd. 
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PUBLIC NOTICES. 


HEATING, 
he Commissioners of 


His Majesty's Works, &c., are 
ae to receive TENDERS before 
11 on Thursday, 9th June, 1938, 
for “the ere ATION of HEATING 
and HOT WATER SERVICES at York 
Employment Exchange. 

Drawings, specification, a copy of the conditions and 
form of Contract, bills of quantities, and forms for 
tender may be obtained from Room 65D, Third 
Floor, H.M,. Office of Works, London, 8.W.1, on 
vayment of One Pound, (Cheques payable to The 
Commissioners, H. Office of Works.) The sums so 
paid will be re turned to those persons who send in 
lenders in conformity with the conditions. 4647 











The Commissioners of 


His Majesty’s Works, &c., are pre- 
pared to receive TENDERS _ before 
11 a.m. on Friday, 24th June, 1938, for 
WATER TREATMENT PLANTS at the 
following Royal Ordnance Factories :— 
Chorley, Glascoed, Bridgend, Irvine, 
and Bishopton. 
specification, a copy of the conditions and 
forms for Tender may be 
Third Floor, H.M. Office 





Drawings, 
form of contract, and 
obtained from Room 65D, 
of Works, London, 8.W.1, on payment of One Pound 
in each case. (Cheques payable to the COMMIS- 
SIONERS, H.M. Office of Works.) The sums so paid 
will be returned to those persons who send in Tenders 
in conformity with the conditions. 





ir Ministry. 


DIRECTORATE OF as HNICAL 
DEVELOPMENT. 
SEVERAL ASSISTANTS, GRADE 


IMl., REQUIRED at the Royal Aircraft 
Establishment, South Farnborough, 
Hants, for the Investigation of the 
Mechanical Properties of Materials and the Determina- 
tion of Strength of Aircraft Structures. 

Candidates should have had general and technical 
education to the standard of Inter. B.Sc., and pre- 
ferably to that of Final B.Sc. Degree, and engineering 
works and drawing-office training. 

Salary scale, £130 a year (at age 19) by £12 a year 
to £310 (£130 by £10-£260 women). There is an 
efficiency bar at £214 (£200 for women). Suitable 
candidates may be given a starting salary of £214 
men (£200 women), and in exceptional cases a salary 
above this may be offered. 

Promotion to Assistant, Grade Il (men, £315 to 
£385 ; women, £265 to £315), and Assistant, Grade I 
men, £400 to £515; women, £315 to £400), is 
governed by merit as and when vacancies arise. The 
appointments will be non-pensionable, but entrants 
will be eligible for consideration for appointment to 
pensionable posts in the event of vacancies arising on 
the permanent establishment. 

review pgrnned Ay ~ be made on a form to be 
obtained (quo Ref. No. 26C) from the CHIEF 
SUPERINTENDENT. Royal Aircraft Establishment, 
south Farnborough,’ Hants, to whom it should be 
returned not later than 11th June, 1938. 4669 


A= Ministry. 
APPLICATIONS are INVITED for 
pag ae POSTS of DRAUGHTSMEN, 
DE II, at various Royal Air Force 
Stations ‘Candidates should have had 
technical training, Engineering 
Workshop and Drawing Office expe- 


ve to 82s. a week, depending on quali- 
Promotion to Draughtsman, 











rience. 
Salary 

fications and © perience. 

Grade I (£220- S0-£ £260-12-£330 per annum), is governed 

ah mg as and when vacancies arise. 


rade II appointments are  non-pensionable. 
Draughtsmen, Grade I, and above are eligible for 
consideration for appointment to pensionable posts 
in the — of vacancies arising on the permanent 
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establishm 
‘Application “should be made on a form to be obtained 
(quoting erence No. B.505) from the UNDER 


SECRETARY OF STATE, Air Ministry, 8.2.D. (8.205), 
Adastral House, Kingsway, W.C.2, whom it should 
be returned. 4447 





ir Ministry. 
a APPLICATIONS are INVITED for 
an APPOINTMENT as ASSISTANT II 
at the Royal Air Force Station, East- 
church, Kent, for Analysis Work in con- 





nection with Bombing Trials. Candi- 
dates should possess a University Degree 
in Engineering, Physics, or Mathematics, and have 


had workshop experience ; — as an Observer 
or Pilot would be an advantag 

Candidates should be physically fit and willing to 
fly in aircraft as an Observer 

Salary scale, £315 by £12 a £385 a year. 

Application should be made on a form to be 
obtained, quoting reference B.45, from the UNDER- 
SECRETARY OF STATE, Ar Ministry (S.2.d), 
Adastral House, Kingsway, W.C to whom it should 
be returned not later than the Tith June, 1938. , 

464 


pplications are In- 

VITED for the following TEMPO- 
RARY Fg gh eo ean for a probable 
period of tw 

(a) DESIGNING "DRAU GHTSMEN for 
Factory Railway Lay-outs and Perma- 
nent Way Design; sound experience of 
similar work in the drawing-office of a railway com- 
os is essential. 

(B) Experien ma DESIGNING and DETAILING 
DRAUGHTSMEN for Reinforced Concrete and General 
Civil Engineering Work. 

Salary offered £6-8 per week, according to qualifica- 
tions and experience. 








Apply by letter, giving age, qualifications and 
experience, to H.M. OFFICE v1. WORKS, Room 65a, 
3rd Floor, Storey’s-gate, 8. 4665 





ar Department. 
MECHANICAL DRAUGHTSMEN 
REQUIRED. Pay up to £5 5s. a week, 
according to qualifications and experi- 
ence. Minimum age years. : 
Pr t jon to higher zoe 


a as vacancies 
but a suitably 








2 
— waa 


Present posts mable, 
qualified entrans will. be elig eligible for consideration for 


Sppotatment bo the pensionable establishment, should 
vacancies a any case, — will 
probably last “for at lees. two to three y 
idates should possess the Higher National 
Certificate (Mechanical Engineering) or equivalent 
qualification, and should ee had Workshop Experi- 
ence and Drawing-office Experience, preferably in the 
Preparation of Designs and Working Drawings of 
any of the following :— 
. Gun Carriages and Mountings. 


‘Tanks and Armoured Fighting Vehicles. 
Commercial Vehicle Ubassis or Trailers. 
ical Mechanisms. 

Jigs and Too! 

Application See obtainable by post card from 
CHIEF SUPERINTENDENT OF ORDNANCE FAC. 
ane (Advt. No. easae Royal Arsenal, — 
.H.18, 3 
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Assistant Engineer. 
REQUIRED for the Iraq State 
Railway for three years. Salary, Iraq 
Dinars 70 a month ([.D.1 equals £1). 
Free passages and liberal leave on full 
salary. The post is not —— 
but there is a P Provident Fund 
Candidates, not over 40 years age, must. be 
Associate Members of the Institution of Civil Engineers 
or hold an Engineering Degree recognised as granting 
exemption from Sections A and B of the A. 





Examination; have had practical experience on & 
Railway. 
Apply at once by letter, stating age, whether 


married or single, and full particulars of qualifica- 
tions and freee and mentioning this paper, to 
the CROW AGENTS FOR THE COLONIES, yf 
Millbank, onde S.W.1, quoting M/5904. 4692 





rown Agents for the 
J 
CoOL ONIAL, Gov ERNME NT 
OINTMENTS. 


APPLIC ‘ATIONS from qualified cand 
dates are INVITED for the following 
POSTS : 
M/5770.—E XECU TLV! E ENGINEER REQUIRED 
by the Government of the Gold Coast for the Public 
Works Department for two tours of 12-24 months 
each, with possible permanency. Salary £475 a year 
for two years, then £500-£25-£600-£30-£840 a year, 
and then, subject to promotion to a vacancy, by 
annual increments of £40 to £1000 a year. Free 
passages and quarters, and liberal leave on full salary. 
Candidates, age 25-35, must be Corporate Members of 
the Institution of Civil Engineers, or possess some 
other recognised Civil Engineering qualification and 
have had general engineering aoe e 
See —— TANT QUANTITY SURVEYOR 
REQUIR. by the Government of Kenya for the 
Public Works Department for . tour of 24-36 months. 
Salary £650 a year. Free passages and quarters 
and liberal leave on full salary, Candidates must 
have qualified as Quantity Surveyors by passing the 
Final Examination of the Chartered Surveyors’ 
Institution, be thoroughly capable of Taking Off and 
Billing Quantities for large contracts, and have had 
considerable experience in Measurement of Work, 
Adjustment of Variations, and Specification Writing. 

Apply at once by letter, stating age, whether 
married or single and full particulars of qualifications 
and experience, and mentioning this paper, to the 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, London, 8.W.1, quoting the erence number 
against the appointment for which application is —_ 
469; 








inistry of Transport. 
ROADS ww 
Peg Oy are INVITE fo 
APPOINTMENTS as ESTABLISHED 
CIVIL ENGINEERING ASSISTANTS in 
the Headquarters and Divisional Road 
Engineers’ Offices of the Roads Depart- 
ment of the Ministry, on the scale £210, rising by 
annual increments of £12 to £320 in London (£10 to £30 
a@ year less at provincial centres). Promotion to higher 
scales according to responsibilities. The posts will be 
——— under the Civil Service Superannuation 
c 





8. 
Candidates should have had a regular course of 
civil engineering training either as pupil or appre- 
tice with practical experience in a public office or with 
a practising engineer; be well qualified in mathe- 
matics and in engineering calculations; and _ be 
capable of preparing plans, sections, working drawings 
and specifications for contract purposes in connection 
with road and bridge works. Actual experience of 
construction works and knowledge i ee 

Authorities’ procedure would be an advan 

Applications, in writing, giving full po of 
training and experience, should be addressed he 
ASSISTANT SECRET ‘ARY, Establishment Depart- 
ment, Ministry of Transport, Metropole Buildings, 
Northumberland-avenue, London, W.C.2, not later 
than 8th June, 1938. 

Canvassing through Members of Parliament or in 
other ways will render a candidate liable to dis- 
qualification. 4607 





Mechanical Draughts- 


MEN REQUIRED, preferably with 
experience on any of the following types 
of work :— 

War Stores, 
Commercial Vehicles (Chassis or 
Trailers), 
; Jigs and Tools. 

Applicants should have had not less than three 
years’ workshop experience. Age 21 years to 30 years. 
Preference given Bag ex-Service men, other things being 
equal. Pay up to 82s. per week, according to ability 
and experience. ost are non-pensionable, but, 
| cor genn to suitable Bg ay _—— are eligible 
for appointment 
to. — pensionable. establishment should vacancies 








Aneiieaiion forms obtainable by postcard from 
UPERINTENDENT of ORDNANCE FAC- 





i (Advt. No. 218), Royal Arsenal, a. 
a 4593 


rr 


PUBLIC NOTICES. 





Mistry of Transport. 
ROADS DEPARTMENT. 
VACANCIES FOR JUNIOR 
DRAUGHTSMEN. 
VACANCIES exist for By ApS 
— DRAUGHTSME Salary wili 
according to poten men and q salifica- 
tions and will b be aut subject to a maximum of 70s. a week 
(London) or 67s. a week (Provinces). 
Candidates should have undergone a recognised tech- 
nical training in Civil Engineering Draughtsmanship ; 
able to use ordinary surveying instruments and to 
prepare —_ map enlargements, plans, and work- 


ing — 
of ‘application can be obtained from the 
ASSISTANT SECRETARY, Establishment Depart 
ment, Ministry of ‘Transport, Metropole Buildings, 
Northumberland-avenue, London, W.C.2. 








Ministry of Transport. 
ADS DEPARTMENT. 

AE are INVITED _ for 

NT as ASSISTANT ENGI- 


of the Ministry at 





5 Roads Department 
Headquarters. 

Commencing salary for men £340, rising, subject to 
approved service, by annual increments of £18 to £466, 
thence by annual increments of £25 to a maximum of 
£600; for women, 37, rising, subject to approved 
service, by annual increments of £12 to £397, thence 
by annual increments of £18 to £456 (this scale is at 
present under review). The appointment will be on an 
established pensionable basis and will be subject to a 
probationary period of one year. Assistant Engineers 
are eligible for promotion to higher posts. 

‘andidates must be corporate members of the Insti- 
tution of Civil Engineers or must hold some equiva- 
lent professional qualification. Experience in bridge 
design and a thorough knowledge of modern methods 
of structural analysis as well as experience in road 
construction is desirable. 

Candidates must not have attained the age of 35 on 
the Ist May, 1938, but candidates who have served, 
or are serving, in the Navy, Army, or Air Force may 
deduct from their age for this purpose any time not 
exceeding 5 years during which they have so served. 

Forms of application can be obtained from the 
ASSISTANT SECRETARY, Estabiishment Depart- 
ment, Ministry of Transport, Metropole Buildings, 
Northumberland-avenue, W.C.2. No application can 
be considered unless received by the Ministry of Trans- 
port on the recognised form on or before 7th June. 
Canvassing through Members of Parliament or in other 
ways will render a candidae liable to eS 

467 





Required by H.M. 
FFICE OF WORK 
STRUCTURA L EN (GINEERING 
DRAUGHTSMEN, experienced in De- 
signing and Detailing Structures, Founda 
tions, &c., in REINFORCED CON- 
‘RETE or with experience in Designing 
and Detailing Steel-framed_ Buildings and other 
STRUCTURAL STEELWORK. 
Salaries for the above vacancies from £4 to £6 10s. 
- — according to experience. 
a limited number of ENGINEERING 
DRAUGHTSMEN who combine experience of both 
Reinforced Concrete and Steelwork, at salaries up to 
£7 10s. per week. 
Apply, giving age, particulars of education, 
and experience to— 
THE CHIEF or (Ref. G.W.Struct.), 
Roo: 31A, Fourth Floor, 
Th w Office of Works, 
Storey’s-gate, 
Westminster, 5.W.1. 





training. 


4648 





W ar Department. 


CIVILI _ GARRISON ENGIN@ £R 
REQUIRED for the Establishment for 
Engineer Services at Gibraltar. 

Applications invited from candidates 
possessing recognised engineering or 
architectural qualifications, such as the 
A.M.LC.E. or A.R.I.B.A. Diploma and having recent 
experience of Building and Constructional Work. 

Candidates should preferably be between 30 and 45 
years of age. 

Salary up to £500 a year, according to qualifications 
and experience, plus an allowance of £180 a year, if 
married, or £100 a year, if single. 

The post is unpensionable and 
limited period. 





approved for a 


erence given to ex-Service candidates, other 
things being equal. 

Application forms obtainable by postcard from the 

UNDER-SECRETARY OF STATE (C.5), The War 


Office, London, S.W.1, to be lodged not 


later than 
3rd June, 1938. Quote Appts./91. 667 
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Che Engineer 


Annual Subscription Rates 


(including postal charges). 


Le prix de l’abonnement est accepté en 
livres sterling, ou dans la monnaie du pays 
Vorigine au cours du change au moment de la 
commande. 


Die Bezugsgebihren sind zahlbar in Pfund- 
sterling oder in der Landeswahrung des 
Bestellers, umgerechnet zum Kurse des Tages 
an dem die Bezahlung erfolgt. 


Serén aceptados los abonos en moneda 
esterlina o su equivalente caleulado en la 
moneda del pais de origen al cambio efectivo 
a la fecha de ponérse el pedido. 

BRITISH ISLES £3 5 0 

CANADA... ... £3 3 O Thick Paper Ed. 


£2.18 6 Thin Paper Ed. 

ABROAD £3 7 6 Thick Paper Ed. 

(except Canada) £3 3 O Thin Paper Ed. 
AFRICA Central News Agency. All Branches. 
Care Town: Wm. Dawson and 
Sons, Ltd., 29-31, Long-street 

(Box 489) 

ARGENTINE... BUENOS AIRES: Mitchell’s Book 


Store, 576, Cangallo 


AUSTRALIA Gordon and Gotch (A’sia), Ltd, 
All Branches 
MELBOURNE : Robertson and 
Mullens, Te ky ee 
BELGIUM BRUXELLES: E. Graddon, 1864, 


Avenue Rogier, Schaerbeek 

BRUXELLES : W. H. Smith and Son, 
78-80, Rue du Marché-aux- 
Herbes 

American News Company, Ltd. 
Branches 

MonTREAL: Benjamin News Com- 
pany, 973, St. Antoine-street 

ToRONTO : Wm. Dawson Subscrip- 
tion Service, Ltd., 70, King-street 


East 
Toronto: Gordon and_ Goteh, 
Ltd., 253, Queen-street West 
CoLomMBo: Wijayartna and Co. 


Hone Kone: Kelly and Walsh, 


Ltd. 
SHANGHAI: Kelly and Walsh, Ltd. 
Teknisk Presse Bureau, Our?gade 
34, Copenhagen 
CAIRO: Express Book 
Stationery Store, 9, 
Maghrabi 
HELSINGrOoRS: Akademiska Bok- 
handeln, Alexandersgatan, 7 
PaRIs: os bey and Chevillet, Rue 
de la Banque, 22 
Librarie Berger-Leverault, 
229, Bid. St. Germain 
PARIS: 
Vo 


CANADA ... All 


CEYLON .... 
CHINA 
DENMARE 


and 
Chareh 


EGYPT 


FINLAND 
FRANCE 


Brentano's, 37, Av. de 


Ta 
Paris: Dunod, 92, Rue Bonaparte 
Paris: W. H. Smith and Son, 248, 

Rue de Rivoli 


GERMANY BERLIN, N.W.7: Buchhandlung 
Sackeaitet 


PUBLIC NOTICES. 


PUBLIC NOTICES. 


PUBLIC NOTICES. 





Ww Department. 


8T bf 4 m ‘OR CEN ger IC 


SEARC 

SCIENTIFIC. OFFICERS (MALE) RE- 
QUIRE Successful candidates would 
be non oa in the first instance to the 
Research Department, Woolwich, 8.E.18. 

Candidates should have a good Honours Degree in 
Physics or Electrical Engineering, and several years’ 
experience in conducting experimental investigations, 
preferably in the field of applied research. Special 
experience in modern high-speed electrical recording 
methods would be of advantage. 

Salary £400 by £18 to £454 and thence by £25 to 
£680 a year (efficiency bar at £580). 

Exceptionally, a commencing salary up to £454 a 
year would be given to a selected candidate with 
special qualifications and lengthy experience. 

Increments are granted annually subject to approved 
service. 

The Federated Superannuation System for Uni- 
versities will apply to these appointments, which are 
approved for a limited period in the first instance. 

Promotion to higher grades is governed by suit- 
ability and merit as and when vacancies arise 

Ex-Service candidates given preference, other things 
being equal. 

Applications, stating age, full particulars of training, 
qualifications and experience, and reference to any 
published work and norm eg by copies of not 
more than three testimonials, to be made by letter to 
the CHIEF SU a TENDENT, Research Depart- 
ment, Woolwich, 8.E.18, not later than 10th June, 
1938. 4668 





( ‘ounty Council of aaa, 


EL JUCATION “ts PARTMEN 
STOCKTON-ON-TEES TECHNIC A 
EV 


YENLING INSTITU 

APPLICATIONS are INVITED ae the 
GRADUATE ASSISTANT in ELECTRICAL ENGL 
NEERING. Applicants should possess a good 
Honours Degree and have had some experience in 
teaching. Practical experience in Industry will be an 
additional recommendation. Salary will be paid in 
accordance with the Burnham Award for Technical 
Schools. Allowance will be made for Teaching and/or 
Industrial Experience. 

A form of application (which must be returned duly 
completed not later than 17th June, 1938) can be 
obtained from the Director of Education, Shire Hall, 
Durham, on receipt of a stamped, addressed foolscap 


envelope. 
THOS. B. TILLEY, 
Director of Education. 
4640 





AND 
POST of 


T. 
_8C HOOL 





Shire Hall, Durham. 


(Younty Borough of Burton 


UPON TRENT, 
ASPHALT MIXING PLANT. 

he Corporation invite TENDERS for _ the 
DELIVERY and ERECTION complete at their ae 
End Depot, Burton upon Trent, of ONE ASPH 
MIXING PLANT of from 5 to 7 tons per hour canes 
city, in accordance with particulars to be obtained 
upon application to the Borough Surveyor, Town 
Hall, Burton upon Trent. 

Tenders, with full details and spenthoation. must be 
delivered IN PLAIN SEALED YELOPES to the 
undersigned a later than 10 a.in. ON MONDAY, 
20th JUNE, 

The accertance of a Tender will be SUBJECT TO 
THE STANDING ORDERS OF THE COUNCIL 
WITH RESPECT TO CONTRACTS (a copy of which 
may be seen upon application to the Town Clerk). 

The Corporation do not bind themselves to accept 
the lowest or any Tender, and persons tendering must 
do so at their own expense. 

H. BAILEY CHAP — 
Town Clerk. 
Town Hall, 
Burton upon Trent, 





23rd May, 1938. 4653 
rs Supply Board. 
4 DUBLIN, IRELAND. 
LIFFEY POWER DEVELOPMENT. 
The Board invites TENDERS 


Electricity Supply 

for A. SUPPLY, DELIVERY, and ERECTION of :— 

The MECHANICAL and ELECTRICAL EQUIP- 

MENT for POLLAPHUCA and GOL DEN FALL 

YDRO - ELECTRIC GENERATING 
STATIONS. 

Conditions of tendering, form of Tender, conditions 
of contract, and specification, may be obtained by 
Contractors from the Chief Design Engineer, Elec- 
tricity Supply Board, 37, Merrion-square, Dublin, 
C.18, by application and on payment of a fee of Five 
Guineas, which will be refunded on the receipt of a 
bona fide Tender. Additional copies may be purchased 
at a cost of One Guinea per copy (non-returnable). 

Tenders, with all the relevant documents, enclosed 
in a seal cover endorsed ‘* Liffey Power Develop- 
ment: Tender for Hydro-electric Generating Plant,’’ 
must be delivered to the unde rsigned | not later than 
12 o’cluck Noon on the 15th August, 

The Board does not bind itself to accept the lowest 


or any Tender. 
PATRICK J. DEMPSEY, 


Secretary. 
Electricity Supply Board, 
60-62, Upper — street, 
Dublin, C.18 4636 





[Jniversity of Leeds. 
ENGINEERING. 
for a DEMON- 
MECHANICAL 


DEPARTMENT Or 
APPLICATIONS are INVITED 
STRATORSHIP in CIVIL and 
ENGINEERING. Salary £300 a year. Duties to com- 
mence October Ist. Further particulars may be 
optained from THE REGISTRAR, The University, 
Leeds, 2, who will receive applications for the appoint- 
ment on or before the 13th June. 4638 


principal Required for the 


Mariue School of Suuth Shields. Must be a 
graduate; preference will be given to a Master of 
Arts of Cambridge or Oxford. Qualifications : 
Engineering, Navigation, and Mathematics. a 
not exceeding 40. Commencing salary £700 
anuum, rising by annual increments of £50 to £850 
per annum.—Further information may be obtained 





from the Secretary, Col. CHAPMAN, C.M.G., 
D.8S.0., Marine School, Barrington-street, South 
Shields, to whom applicatious with copies of testi- 


munials should be sent before Ist June, 1938. 4514 





Der Technik, Georg. } 
Dorotheenstr. 32 
BEBLIN, N.W.40: 
Hermanns, Roonstrasse 10 
Lerpzie: K. Hiersemann, 
Konigstrasse 29 
AMSTEBDAM-C: Arn. S. Weyl, 
Plantage Frauschelaan 32 
ROTTERDAM : Hector’s Boek- 
handel, Noordblaak 59 
ROTTERDAM: Techn. Boekhandel, 
** Plan C,”’ Gelderschestraat 4 
BomBay: Thacker and Co., Ltd. 
CALCUTTA : Thacker, Spink ‘and Co. 
MILAN : Ulrico Hoepli 
RoME: Maglioni a Strini, 
rso 


Fratelli 


HOLLAND 


INDIA 


ITALY 
307, 
Treves, Corso 
: Fratelli Bocca 
Rosenberg and Sellier, v. 
Maria Vittoria 18, and their 
Branches at Naples and Rome 
JAPAN... .... Maruzen Co. All Branches 
NEW ZEALAND see - Whitcombe 


‘owbs, Ltd. 

Gordon & Gotch (A’sia), Lt... Wel- 
oe Auckland, and ( hrist- 
church 

Napier: J. Wilson Craig and Co. 

LENINGRAD : Meshdunarodnaja 
Kniga, Prospect Meg org A 53A 

Moscow: Kuznetski Most 1 

show and 


and 


RUSSIA 


STRAITS SETTLEMENTS—SINGAPORE : 
Walsh, Ltd. 

SWEDEN STOCKHOLM: A/B Wennergrens 
Journal-expedition, Stockholm 1 

STOCKHOLM: A/B . Fritzes 

Kungl., itofbokhandal, Freds- 
gatan, 2 

SWITZERLAND Zuricu: Rosa Leibowicz, 4, 
nkerstr. 


UNITED STATES International News Co., 131, 
OF AMERICA Varick-street, New York, N. Y.. 
and all Branches 
Entered as second-class matter at the Post 


Office, New York, N.Y., December 12th, 
1896, under the Act of March 3rd, 1879 
(Section 397, P.L. & R.). 

*,* READING Cases, to hold two copies of THE 


* ENGINEER, cloth sides and leather backs, 
supplied at 4s. 9d. each, 5s. 3d. post free. 


can now be 





“ THE METALLURGIST.”’ 


This Supplement, which deals with the Science and 
Practice of Metallurgy, both ferrous and non-ferrous, is 

published free with the last issue of THE ENGINEER 
e oo alternate month. Next due, June 24th. 


ADVERTISEMENTS. 


The charges for Classified Advertisements is 1/- per 

line up to one inch—minimum chage 4/-; those oceupy- 

ing one inch or more at the rate of 12/- per inch. Orders 
must be accompanied by a remittance. The rates for 

Displayed Advertisements will be forwarded on applica- 

tion. Classified Advertisements cannot be inserted 

unless delivered before TWO o’clock on Wednesday 
afternoon. 

Letters relating to the Advertisement and the Publishing 
Department of the Paper are to be addressed to the 
Publisher, all other letters are to be addressed to the 
Editor of THE ENGINEER. 


THE ENGINEER DIRECTORY. 


This Directory, which is published in the interests 
of advertisers in THE ENGINEBR, may be obtained 
free of charge on application to the Publisher. 





Postal Address, 28, Essex-street, Strand, Lo W.C.2. 
Teleg. Address, ** En ery Siret Sonice. 5 
London.”’ Tel., Central 6565 (10 lines). 


engal-Nagpur Railway Com- 
baw Y, LIMITED. 
‘The Directors are prepared to receive TENDERS for 
1750 CARRIAGE and WAGON TYRES 
Specification and form of ‘lender can be obtained at 


the Company’s Offices, 132, Gresham House, Old 
Broad-street, London, E.C. .2, on or after 26th May, 
1938 


A fee of 20s. will be charged for each copy of the 
specification, which is NO‘ returnable. 

‘Yenders must be submitted not later than NOON 
on Friday, 10th June, 1938. 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order. 

BY ORDER OF gg 
, x 


vN 
4699 Managing Director. 


rounty Borough of Brighton. 


WATERWORKS + ARTMEN'’:. 
WITHDEAN ESYATE EAS BOUSLER PUMPS. 

‘Lhe Corporation invite '! NDERS from experienced 
contractors fur the M ANU FACLURE, DELIVERY, 
ERECLION, and SELLING LTO WORK of TWO 
tilectricalily Driven BOOSLER PUMPS, each capable 
of delivering a minimum quantity of 3000 gallons per 
hour, with Automatic Control Gear and appurtenant 
work, for the Supply of Water to the Withdean 
—_— Kast in the County Borough of Brighton. 

Copies of the general conditious, contract drawing, 
specification, and form of ‘lender may be obtained 
upon application to the Waterworks Engineer, 12, 
Bond-street, Brighton, 1, accompanied by a cheque for 
‘two Guineas, payable to *‘ Brighton Corporation,’’ 
which will be refunded on receipt of a bona tide 
‘tender (not subsequently withdrawn), and the return 
of all documents supplied. 

‘Tenders, which must be enclosed in plain sealed 
envelopes not bearing any name or mark indicating the 
sender, endorsed ** ‘ender for Booster Pumps: With- 
dean Estate East,’ must be delivered to me before 
lv a.m. on Wednesday, the 15th day of June, 1938. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

J. G. DREW 


‘Yown Clerk. 








Town Hall, 
Brignton, 1, 
z3rd May, 1938. 


(jounty Mental Hospital. 
WINWICK, WARRING LON. 
NEW ADMISSION HOSPITAL. 

The Committee of Visitors invite TENDERS in 
connection with the above for ARTIFICIAL STONE. 
WORK. Firms desirous of tendering can obtain bill 
of quantities a the undersigned on payment of a 
deposit of £1 1s., which will be returned on receipt of 
@ bona fide ‘lender. 

‘Yenders to be sent through the post in a plain 
envelope addressed to the Chairman of the Visiting 


4651 





Committee, endorsed ‘* ‘lender for Artificial Stone- 
work,”” not later than 9 a.m. on ‘Thursday, 9th June, 
1938, 


‘rhe Committee do not bind themselves to accept the 
lowest or any ‘vender. 

Further information can be obtained from the 
Architects, Messrs. 1; aoa Owen and Son, 3, Cross- 


hall-street, Liverpool, 
FREDK. WM. UNCLES, 
4673 Clerk to the Committee. 
(Jounty Mental Hospital. 
WINWICK, WARRINGLON. 
NEW 





ADMISSION HOSPITAL. 
The Committee of Visitors invite TENDERS in 
connection with the above for HEATING INS'TAL- 
LALION and BOILEKS, HOLT and COLD WATER 
SERVICES. Firms desirous of tendering can obtain 
plans and specitications from the undersigned on the 
payment of a deposit of £2 2s., which will be returned 
on the receipt of a bona fide ‘fender and the return of 
plans and specitications 
Sealed Tenders to be sent through the post in a 
plain envelope address to the Chairman of the 
Visiting Committee, endorsed ‘‘ ‘lender for tHeating,’’ 
not later than 9 a.m. ou Friday, the Ist July, 1938. 
‘he Committee do not bind themselves to accept the 
lowest or any ‘lender. 
Further information can be obtained from the 
Architects, Messrs. Kichard Owen and Son, 3, Cross- 
hall-street, “ihe. i. 





REDK. WM. UNCLES, 
4672 Clerk to the Committee. 





Metropolitan Borough of 


ISLINGTON. 


PRESCRIBED LISf OF TENDERERS. 
The Council of the Metropolitan Borough of 
Islington invite APPLICAYVLONS from persons and 


for PERMIS- 


firms, and particularly manufacturers, 
*ERSONS and 


SION to be ADDED to the LIST OF 


FIRMS from whom the Council will from tine to 
time invite TENDERS or QUOTATIONS for the 
following :— 
SUPPLYING WHEELS FOR AND REPAIRING 
STEAM ROLLER 
Applications to be pated to the prescribed list 


must be made on forms to be obtained from the under- 
signed, and such forms must be returned to him not 
later than Monday, 30th May, 1938. 

Applicants will be informed in due course of the 
Council's decision in the matter, but no reason will be 
given for such decision 

W. ERIC ADAMS, 
Town Clerk. 
Town Hall, 


Upper-street, N.1 
18th May, igs. 


Stockport Corporation Water- 
WORKS. 
PUMPING PLANT FOR DISPOSAL. 
OFFERS are INVITED for the PURCH ASE of the 
following : 
TWO COMPL ETE PUMPING SETS, 
prising 


* Mirrlees *’ Horizontal Spindle, 
casing PUMP, Class 


4625 





each com- 


_ Two- stage, Split- 
‘ complete with 


Suction and Delivery Woliar : delivery 
1000 g.p.m., total head 140ft. 

‘ Metro-Vick ’’ Horizontal Screen Protected 
Slip-ring MOTOR, 65 H.P., at 1440 r.p.m., 
400 v., 3-ph., 50 ¢ 

Mounted on (€.I. Bedplate with flexible 
coupling. 

** Metro-Vick *’ Floor Mounting CONTROL 
PANEL, consisting of oil-immersed triple- 


pole free handle Circuit Breaker, no-voltage 
and three overload releases, with adjustable 
time lags and switch electrically interlocked 


with oil-immersed rotor starter. Panel 
mounted with 6in. dial moving iron 
ammeter 


The plant_was new in June, 1936, and is in perfect 
condition. Inspection by appointment. 

Offers should be addressed to the Water Engineer, 
Town Hall, Stockport, and endorsed ‘‘ Pumping 
Plant, to be received by first post on Wednesday, 


June 8th, 1938 
FRANK KNOWLES, 
Town Clerk. 
Town Hall, 
Stockport 
25th May, 1938. 


es ’ . . 
\ itham and Steeping Rivers 
CATCHMENT BOAKD 

TENDERS are INVITED for the TRENCHING 
and CLAYING of the EMBANKMENTS of Branston 
Delph and the DREDGLNG of the CHANNELS and 

RAISING of the EMBANKMEN'IS of Branston and 
Martin Delphs, lengths 2 miles 10 chains and 3 miles 
10 chains respectively. These Delphs are situated near 
the villages of Branston and Martin in the County of 
Lincolnshire. 

Copies of the specification, conditions, &c., may be 
obtained from the undersigned on payment of £2, 
which will be refunded on receipt of a bona fide 
Tender. 

Tenders must be duly signed and omet to the 
undersigned not later ee 18th June, le 

F. H. TOMES, r= ny M. Inst. C.E., 
1) aaueane to the Board, 


4674 





50, Wide Bargate, 
Boston, 
Lines. 


ast Norfolk Rivers Catch- 


NT BOARD. 


4675 





ME 
APPOINTMEN'’ OF CHIEF ENGINEER. 
ee ty | are INVITED for the APPOINT- 
MENT of a CHIEF ENGINEER to the Board at a 
salary of 1500 per annum. Duties will comprise the 
Design and Supervision of Cirant-aided Capital 
Schemes of River Improvement and Sea Defence 
Schemes of considerable magnitude, together with such 
other Work as the Board may determine. Consider- 
“ experience of both these types of work is essential. 
Applicants must be Members (by examination) of the 
Institution of Civil Engineers or the Institution of 
Municipal and County Engineers. ‘the post will be 
designated for the purpose of superannuation. 
Applications, stating age, experience, and qualifica- 


ity of Durban. 


APPOINTMENT OF DEPU i. CITY 
AND WATER ENGINEER. 

APPLICATIONS are INVITED fy io POSITION 
of DEPUTY CITY and WATER ENGINEER for th¢ 
City of Durban, Natal, South Africa. The grade {,,; 
the position is £1500-£37 108.-£1736-E, subject « 
the Council’s Scheme of Deflation of Salaries and 
Wages. ‘The appointment will be in terms of thy 
Council’s General Conditions of Service and Leay; 
Regulations, and the commencing salary will be 4 
the minimum of the grade. 

Applicants must be under the age of 45 years. 

The applicant must be a Corporate Member of thie 
Institution of Civil Engineers, or possess a Degree jy 
Civil Engineering, 


The Departmental activities coming under = {), 
control of the City and Water Engineer at prese)t 
include :— 

PUBLIC WORKS, embracing Roads, Reinfore:| 
Concrete and Structural Steel Constructio;, 
Storm Water Drainage, Sewerage, Housin 
Surveys, Town Planning, Beach Restorati: 


and General Development. 
PARKS AND GARDENS, entailing Lay-out a1. 
Control of all Parks, Gardens, and Ope) 


Spaces. 
ar MANAGEMENT, which includes Contr 
Bathing and General Pleasure Amenities. 

STREET CLEANING AND CONSERVANCY, t), 

executive side of Public Health Arrangement 

dealing with Street Cleaning, Night Soil an: 

Rubbish Removals and Cemeteries. 
WATERWORKS, including the Administrativ:, 

of all Works and Estates pertaining to Wat, 


Supply. 

The successful applicant will be required to under, 
a medical examination by a nominee of the Council. 

Applications, stating age, qualifications and exper 
ence in full, and accompanied by COPIES of net 
more than three testimonials and supporting doc 
mentary evidence of qualifications and satisfacto: 
state of health, must reach the office of the Tow 
Clerk, Durban, South Africa, not later than Frida). 
15th July, 1938. 

Personal canvassing for the appointment is pr 
hibited and proof thereof will disqualify a candidat: 
vide Council's Standing Order . Pe ae 

OTT, 


‘Town Clerk 
Town Clerk’s Office 
Municipal Buildings, 
Durban, 
1ith May, 1938. 4650 





Nity of Lancaster. 
WATER DEPARTMENT 
APPOINTMENT OF MAINS SUPERINTENDEN' 
Water Committee invite APPLICATIONS for 
APPOINTMENT of MAINS SUPERINTENDEN(' 
of £230, rising by annua! 
satisfactory service 


the 
at a commencing salary 
increments of £15, subject to 
to £260. 

Applicants must have had experience in the Super- 
vision and Organisation of Mains and Supply Work 
of a Water Undertaking, including gy sayin 
Services, Waste Inspection, Meter Supplies. 

Form of application and further sonicales will be 
supplied by the undersigned. 

‘rhe successful applicant will be required to contri 
bute to the Corporation’s Superannuation Fund, and 
to pass a medical examination. 

Applications, accompanied by copies of three recent 
testimonials and endorsed ‘* Mains Superintendent,’ 
to be forwarded to the undersigned not later tha: 
9 a.m. Thursday, 9th June, 1938. 

Canvassing, either directly or 
deemed a disqualification. 

FREDERICK HILL, 
City Water Engineer. 


indirectly, will !» 


Town Hall, 
neaster, 


May, 1938. 4697 





Ty a _ 
(jolne Valley Water Company. 
es ENGINEER’S DEPARTMENT? 

GLNEEKING ASSISTANT. 

APPLIC. ATIONS are INVITED for the Rieti 
MENT of CIVLL ENGINEERING ASSISTANT. 

Candidates for the post must be Corporate Members 
of the Institution of Civil Engineers (or hold sony 
equivalent qualification), and should have souni 
experience in the Design and Construction of Kein 
forced Concrete Structures and in the Design and 
Lay-out of Plant and Buildings for Waterwork~ 
Purposes, They must also be good Draughtsmen and 
competent Surveyors. Previous experience with Water 
Authorities will be a recommendation, Age from 
30 to 45 

The post offers good prospects for a suitable candi 
date. An attractive salary is contemplated depending 
upon qualifications and previous experience. A Con 
tributory Pensions Scheme is in operation, 

Applications, endors ** Engineering Assistant,’ 
stating age, qualifications, training, and previous 
experience, with copies of testimonials, should b+ 
delivered to the undersigned as soon as possible 
and in any case not pve. than Friday, 3rd June, 193% 

KENNETH BLNCLAIR, 
Chief Engineer 
Head Office : 
Aldenham-road, 


Watford, Herts. 4676 





(J uy’s Hospital, London. 

APPLICATIONS are INVITED from practising 
Consulting Kngineers for the POST of CONSULTING 
ENGINEER to the above Institution to Advise the 
Governors upon all Electrical Heating and other 
Engineering Services in the Hospital. Applicants 
must be Corporate Members of the Institution of Civil 
Kngineers. 

full particulars of the salary and fees and duties 
of the post can be obtained on application to the 
undersigned. 

‘the appointment is held during the pleasure of 
the Court of Governors up to the age of 60.— Applica 
tions (15 copies), stating age, qualifications, and full 
details of experience, must be submitted not later 
than Saturday, 18th June, to B. LEES READ, Clerk 
to the Governors, Guy’s Hospital, London, 8.E. Mies 

9 


SITUATIONS OPEN. 








COPIES or ne, Nor ORIGINALS, UNLESS 


SPECIFICALLY REQUESTED. 





TO ADVERTEEES UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION. 

For the seuaee of applicants, the Proprietors are 
prepared to insert brief notices that vacancies are 
filled, upon receipt of notifications from the Adver- 
tisers. ‘These notices (limited to one line) will be free 
of charge, and co-operation is asked for. 





ANTED, Experienced ENGINEER for General 
W cngineering Works in Burma; age not over 30, 
unmarried, well educated, with practical mechanical 
training, capable of Kstimating and Handling Labour, 
knowledge of kKoundry Work an advantage. Good 
salary to suitable man.—Address in first instance, 
P1316, Vhe Engineer Office. P1316 A 





tions, and the earliest date when able 
ties, accompanied by two recent testimonials, and 
endorsed ‘‘ Chief Engineer,’’ should be delivered to 
the undersigned at the Board’s Offices, 66, Bracondale, 
Norwich, not later than Wednesday, 8th June, 1938, 
Canvassing, directly or arta gS will — 


G, SP. 
4637 


Clerk to the Board. 
] ondon County Council. 

4 ENGINEERING ASSISTANT REQUIRED in 
Loudon Fire Brigade. Salary, £380-20-500 a year. 
Candidates must have had experience in the Design, 

tion, M and ‘Vesting of Petrol and 
Compression- Ignition ingined Heavy Vehicles. Appli- 
cations must be on official form obtainable (with 
full particulars) by sending eeeupee addressed 
foolscap envelope marked ‘* A.R.P. Engineer’’ to 
CLERK OF THE COUNCIL, “County. _ tall, Vor. 


eat Cc i dis Lif 
anvassing disqua o. 
4652 











minster Bridg 
be returned by 13th pam, 








ANTED, EXPERIENCED ENGINEERING 

DRAUGHTSMAN for new Rolling Mill Work. 

Good opportunity for right man.—Address, 4645, The 
Engineer Office 4645 A 


RC wre ELECTRODES 

APPLICA'TIONS are INVITE D for the APPOIN'- 
MENT of METALLURUIST. This appointment offers 
considerable prospects and only those having the 
necessary experience in evolving, developing, and 
manufacture of this class of product need apply. 
Applicants should give age, details of experience, and 
when available.—Address, 4660, ‘he sea ree 








For continuation of Small Adver- 
tisements see page 4. 
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A Seven-Day Journal. 


The Science Museum. 


THE Report of the Advisory Council of the Science 
Museum for 1937 has just been issued. It deals 
with the developments which have taken place, the 
acquisitions made, and the organisation of each of 
the five main divisions of the Museum, including the 
Science Library. Having in view the readjust- 
ment and expansion of the Government and collegiate 
institutions in the area between Kensington Gore 
and Cromwell-road, the Committee, under the chair- 
manship of Sir Henry Lyons, has surveyed afresh 
the future function and progress of the Museum. 
The Council estimates that the total exhibition 
space now required, owing to the rapid growth of 
science during the last quarter of a century, amounts 
to an increase of over 50 per cent. above that 
envisaged by Sir Hugh Bell’s Committee of 1912. 
Even this estimate has been kept as conservative 
as possible in order that the collections in the Museum 
should not exceed what can be usefully displayed 
in the convenient compass of one building. A three- 
floor building is advocated with provision for ancillary 
accommodation, such as offices, workshops, stores, 
&c., on mezzanine and fourth floors and in the 
basement. The Science Library requires consider- 
able enlargement, and the site area necessary to 
provide the estimated floor space shows that not 
less than 310,000 square feet will be needed. Apart 
from the general scheme the reconstruction of the 
Centre Block of the Museum is now eight years 
overdue. Provision for a planetarium on the top 
of the Centre Block has already been recommended, 
and a very generous offer from a private source 
has been made towards advancing the cost of the 
instrument on a repayment basis. It is necessary, 
however, that the structural strength of the new 
building should be designed to carry this extra weight. 
A feature of the industrial engineering section of 
the Museum has been the starting of a collection 
of old farm implements from Cornwall and other 
centres, in which Mr. J. B. Passmore, of Reading 
University, has assisted in an advisory capacity. 
The total number of visitors to the Museum during 
1937, exclusive of readers in the Library, was 
1,271,599, and the number of organised parties was 
1301, totalling 35,934 visitors, which figure is con- 
siderably smaller than that for last year. 


The Great Western and A.R.P. 


THE Great Western Railway Company announces 


that it has drawn up a comprehensive scheme of 


air raid precautions. The scheme provides for the 
training of members of the company’s staff in first-aid, 
fire-fighting, decontamination, rescue, and demoli- 
tion work. Attention is to be given to the protection 
of vital points on the company’s system and important 
signal-boxes and junctions, the screening of lighting 
at stations, depots, and in trains, during a raid, and 
the protection of personnel. The training of the 
“key” members of the staff is now in operation, 
and training schools in charge of qualified instructors 
have already been established at Paddington, 
Bristol, Swindon, Newport, Cardiff, Swansea, and 
Plymouth. Selected members of the staff have 
qualified at the Government Civilian Anti-gas 
School at Falfield, Gloucestershire, and have been 
appointed staff instructors. Arrangements have 
been made to provide accommodation for the staff and 
for members of the public who may be on the premises 
of the company during an air raid. Plans have been 
prepared for adapting existing accommodation at 
stations, depots, and warehouses, as shelters against 
blast, splinters, and gas. First-aid and casualty 
clearing stations, manned by members of the staff, 
with a number of women employees as nurses, will 
be provided, either in existing accommodation or 
in new buildings which are to be specially erected for 
the purpose. Decontamination and cleansing stations 
are to be provided, while fire-fighting squads equipped 
with appliances for dealing with incendiary bombs 
will patrol all important buildings and stations. 


Summer Railway Air Services. 


On Monday, May 23rd, two important summer 
services linking the North with the South of England 
and South Wales with the West of England were 
started by Railway Air Services. The north and 
south service operates between Manchester and 
Brighton airport, the morning service leaving Man- 
chester at 8.55 a.m. and the return service leaving 
Brighton at 4.35 p.m. Intermediate calls are 
made at Liverpool, Birmingham, Bristol, South- 
ampton, and Ryde in the Isle of Wight. On request 
calls will also be made at the Cheltenham and 
Gloucester airport. The South Wales to West 
of England service operates between Bristol and 
Plymouth, calls being made at Cardiff and Exeter. 
The morning service leaves Bristol at 11 a.m. 
and a return service leaves Plymouth at 4.45 p-m. 





An additional cross-Channel service between Cardiff 
and Bristol runs daily, leaving Cardiff at 10.35 a.m. 
and [Bristol at 6.5 p.m. Both of these services 
connect at Bristol for the exchange of passengers 
and similar connections are made at Southampton for 
Jersey and Ryde for Portsmouth. When the Sunday 
services begin on June 26th South Wales will 
be linked with resorts on the South Coast 
by a morning service leaving Cardiff at 10.5 a.m. 
for Ryde. The machines will land at Bristol and 
Southampton and will afford connections for Jersey, 
Brighton, Hove, and Worthing. A return machine, 
leaving Ryde at 6.5 p.m., will make similar connec- 
tions. On both routes eight-seater multi-engined air 
liners will be used. These machines will have a 
cruising speed of 130 miles an hour and be fitted with 
the most modern equipment. 


Proposed Tyne Tunnel and Bridge. 


On Friday, May 20th, the Town Clerk of Newcastle 
convened, on behalf of the Ministry of Transport, a 
conference of authorities interested in Tyneside 
cross-river transport, at which there were present 
representatives of the twelve Tyneside local autho- 
rities, the Northumberland and Durham County 
Councils, and the Tyne Improvement Commissioners. 
The conference passed resolutions to the effect that 
a new means of cross-river communication was neces- 
sary to the east of Newcastle, and that there should 
be a tunnel between Jarrow and Howden, which 
should be financed by the Government. It was felt 
that a tunnel for vehicles and pedestrians between 
Jarrow and Howden was imperative to the improve- 
ment of communications on Tyneside, and the 
Government is to be asked to investigate the scheme 
with a view to an early start on its construction. 
The cost of the scheme is estimated to amount to close 
upon £5,000,000. A plan for a new bridge across the 
Tyne at Scotswood, which would replace the existing 
bridge, is already in the hands of consulting engineers. 
Both the tunnel and the bridge would be linked by 
by-pass roads with the Great North Road on either 
side of Newcastle, in order to reduce the present 
congestion of traffic through the city. The recom- 
mendations were approved and will be forwarded 
to the Ministry of Transport for its consideration, 
after which a further conference is to be called in 
order to hear the views of the Ministry. At a private 
meeting before the main conference the Jarrow repre- 
sentatives met and decided to discontinue at the end 
of the present year the free ferry between Jarrow 
and Howden, which, it is stated, is costing the town 
the sum of £60 per week for its maintenance. 


Oil from Coal. 


SPEAKING in the House of Commons on Wednesday, 
May 18th, the Chancellor of the Exchequer, Sir John 
Simon, said that his Majesty’s Government had 
decided to accept the recommendations contained in 
the published report of the Falmouth Committee. 
The recommendations of the report were, it may be 
recalled, summarised in one of our Journal notes of 
February 18th. Sir John Simon stated that pro- 
vision was accordingly being made in the Finance 
Bill to give effect to the recommendation for the 
extension for a period of twelve years of a guaranteed 
preference of 8d. per gallon on home-produced motor 
spirit and Diesel oil for use on road -vehicles, subject 
to the adjustments which were recommended by the 
Committee. The acceptance of the recommendation 
concerning an extension of the scope of the tests on 
low-temperature carbonisation plants carried out by 
the Department of Scientific and Industrial Research 
was subject to consideration of the practical limits 
to which such tests could be carried. Sir John Simon 
said that the announcement which he was able to 
make was one which ought to be very sympathetically 
received by all those who were interested in the 
British coal trade. 


The Underground Railway Collision. 


THE official inquiry. into the cause of the fatal 
railway collision on the Underground Railway between 
Charing Cross and Temple Stations, on Tuesday, 
May 17th, which was recorded in last week's issue, 
opened on Friday last, May 20th, at the offices of the 
London Passenger Transport Board. The inquiry 
was conducted by Lieut.-Col. E. Woodhouse, Inspect- 
ing Officer of Railways, Ministry of Transport. He 
expressed on behalf of the Ministry of Transport 
sympathy with all who had suffered in the accident, 
and made reference to the remarkable freedom from 
accidents on London’s Underground Railway system. 
The solicitor of the London Passenger Transport 
Board, Mr. R. MacDonald, said that the Board 
accepted full responsibility, and that all proper claims 
arising out of the accident would be met by the Board 
in a fair and adequate spirit. Evidence was then 
given by Mr. L. P. Thomas, the General Manager of 





Railways, London ‘Transport. He said that the 
signalling system on the District line consisted of 
automatic and semi-automatic signals, all of which 
were controlled by track circuit. The system was 
designed to ensure that a signal was not operated to 
the clear position while a train was standing on a 
section of track which it was intended to protect. 
The eastbound starting signal at Charing Cross failed 
to give that security on the occasion of the mishap. 
The Board had made the closest investigation into 
that failure, and had ascertained that it was due to a 
wrong connection which had been made in the course 
of alterations to the installation which were being 
carried out the previous night. The check test pro- 
vided in connection with such work also failed. The 
faults were not in the system of signalling, but in the 
way in which the signal was dealt with in the eourse of 
maintenance. The Board was taking steps to tighten 
up the procedure so as to prevent as far as humanly 
possible a repetition of such faults. 


Air Raid Precautions. 


THe Institution of Civil Engineers, with the 
approval and collaboration of the Air Raid Precan- 
tions Department, has appointed a committee styled 
“The Engineering Precautions (Air Raid) Com- 
mittee.” The work of this Committee will include 
the compilation and publication of authoritative 
technical information on the subject of precautions 
against air attack for the use of engineers in their 
work of construction and maintenance of structures 
and other engineering work, including public utility 
services. The Committee, which will meet under the 
chairmanship of the President of the Institution, Mr. 
Sidney B. Donkin, will consist of engineers conversant 
with both the practical and scientific aspects of the 
subject, and has been promised by the Air Raid Pre- 
cautions Department all possible assistance in the form 
of available scientific data concerning the problem. 
The hope is expressed that the work of the Committec 
will be the means of conveying to engineers through- 
out the country valuable help in dealing with the 
problems which confront them, now and in the future. 
as the result of the development of aerial warfare. 
The difficulties, it is pointed out, with which prac- 
tical engineers are faced in dealing with the problems - 
arising from the need of protection against air attack, 
arise largely from the lack of scientific knowledge as 
to the effect of explosions on structures and other 
engineering works, and in particular as to the stresses 
which may be set up by “blast”? and ‘“ impact.” 
Scientific data with regard to the effects of different 
types of bombs are to be collected, and are expected 
to be available shortly. The Committee includes those 
members of the Institution who are already members 
of the official Committee on Structural Precautions 
Against Air Attack, and the closest possible collabo- 
ration between the two Committees will be main- 
tained. The Committee is getting to work at once, 
and every possible step will be taken to expedite its 
report. 

Civil Aviation. 

THE second reading of the Air Navigation (Financial 
Provisions) Bill, which carries out some of the recom- 
mendations of the Cadman Committee, was moved 
in the House of Commons on Wednesday, May 18th. 
by the Secretary of State for Air, Sir Kingsley Wood. 
He said that the measure provided for an increase 
in the aggregate sum provided by the State for the 
development of Civil Air Transport. Its general 
effect would be to increase from £1,500,000 to 
£3,000,000 the maximum sums which might be paid 
in any financial year under agreements for subsidising 
air transport by the Secretary of State for Air. He 
expressed the hope that-in that way a fresh chapter 
in the history of British civil aviation would be 
begun. The additional financial assistance to be 
given on the routes outside Europe would be approxi- 
mately £1,000,000, and the greater part of that sum 
would be devoted to the Empire routes. It was also 
proposed to devote some £400,000 towards the estab- 
lishment of a first-class service between London and 
the principal capitals of Europe. With regard to 
internal air lines, it had been decided by the Govern- 
ment in view of the special circumstances of the 
moment, and with particular reference to the defence 
situation, that a sum not exceeding £100,000 in the 
first year and diminishing progressively in each of the 
subsequent four years, would be earmarked out of 
the increased subsidy limit of £3,000,000 for the 
purpose of subsidising internal air lines. That 
assistance would be given on the clear understanding 
that the companies should endeavour to establish 
themselves on a paying basis before the end of the 
period, and that no further assistance of that kind 
could be looked for after that date. All the com- 
panies actually operating the internal services at the 
present date would be eligible for consideration. 
subject to their entering into suitable agreements 
under the Air.Navigation Act. 
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Voltage Regulators. 


No. LIL. 


(Continued from page 457, 


HE Metropolitan-Vickers automatic regulator, 
type VT, shown in the diagram, Fig. 17, is 
another regulator working on the well-established 
principle of alternately inserting and short circuiting 
a predetermined amountof resistance in the exciter field 
of the controlled machine. In this diagram, which 
does not show the relay and is only intended to 
indicate the broad principle, the solenoid or control 
coil W, subject to the variations of the alternator A 
through the potential transformer G, controls mechan- 
ism which causes the contacts R to vibrate and con- 
trol the alternator voltage by altering the mean value 

















Alternator 








me EnGincee 


FiG. 17—DIAGRAM SHOWING PRINCIPLE OF 
REGULATOR 


of the exciter field rheostat C across which they 
are connected together with a condenser MF 
to prevent sparking at the contacts. This method of 
regulation is fundamentally the same as that already 
described, but the diagram, Fig. 17, is helpful in the 
way of making the whole principle of the regulator 
under consideration clear. 

When the alternator is working at its normal 
voltage, the mechanism is balanced, but any varia- 
tion in pressure will upset this balance and alter the 
vibration of the contacts until normal voltage is 
again restored. As the balance coincides with a 


definite current passing through W. the amount of 


resistance, consisting of a permanent portion I and 
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FIG. 18—DIAGRAM OF MOVING PARTS 


variable rheostat H in series with this coil, deter- 
mines the voltage required from the transformer G. 
The rheostat H is used to adjust the voltage setting, 
and the more resistance inserted in the circuit the 
higher will be the voltage maintained across the 
alternator terminals. 

In the relay mechanism employed for translating 
the variations in the pull of the control coil W into 
different values of vibration of the contacts R, a 
relay coil, shown at V in Fig. 18, is employed, which 
when energised, pulls the contacts apart and when 
de-energised allows them to come together. Current 
for energising this coil is taken through the two 
contacts A B, shown separately in Fig. 19, 








May 20th.) 


one of which A is made to oscillate through a 
definite distance by means of the trembler coil T 
(Fig. 18) energised from a 4-volt accumulator N 
through contacts D. Contact B under the tension of 
the spring E (Fig. 19) follows contact A over the whole 
of travel, except when prevented from doing so 
by the stop F, which is fixed to a balanced core of the 
coil W, Fig. 18. If this stop allows the contact B 
to follow the contact A over only half the distance 
of its travel, contact is made for half the period of 
each vibration, and will be broken for the remaining 
half, since the continuation of the movement of A 
carries it away from B. 

As the contacts R acted upon by the relay V (Fig. 18) 
are pulled open when A and B are made, these 
contacts will be vibrating at the same frequency as 
the oscillating contact A, and during each vibration 
the contacts will be together half the time and open 
half the time, thereby giving a mean value to the 
field rheostat of half the resistance in circuit. By 
varying the position of the stop F, the ratio between 
the time the contacts are made and the time they 
are broken can be made to assume any value from 
contacts permanently closed to contacts permanently 
open, and the mean value of the exciter field rheostat 
may be varied from the equivalent “all in” to 
‘all out” positions. 

When the machine is giving its normal voltage the 
weight of the core C and lever G (Fig. 18) is balanced 
by the control coil W, and spring H, and in order that 
the pull on the lever may remain practically constant 
over its full movement, a fixed core J is adjusted as 
regards its proximity to the movable core C, so that 
the weakening of the tension of the spring H as the 
lever rises is approximately balanced by the extra 
magnetic pull between the cores. The balance is 
such that less than 1 per cent. above the normal 
voltage will take the lever to its uppermost position, 


corresponding to contacts R being permanently 
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FiG. 19—CONTACT MECHANISM 


open, and the same percentage drop below normal 
will take it to its lowest position corresponding to the 
contacts R being permanently closed. The movement 
of the lever is, however, damped, so that before it 
has had time to move in either direction, the normal 
voltage has again been reached and a balance obtained. 

The dashpot X (Fig. 18) provided for damping this 
movement is flexibly attached to the lever by the flat 
spring K, and although it stops hunting, it allows 
immediate correction of the voltage to occur. 

Any reliable source of D.C., such as the station 
battery, can be employed for energising the relay 
coil V, although it is usual in the case of an alternator 
to utilise the voltage of the exciter, firstly because this 
source is always available and convenient, and, 
secondly, because failure of the exciter supply would 
in any case cause failure of the alternator supply and 
the coming together of the contacts, as a result of 
this occurrence, could not cause a rise in the A.C, 
voltage. The only disadvantage of using the exciter 
voltage is that it varies with the alternator load 
generally in the neighbourhood of 3 to 1, but some- 
times as much as 7 to 1, from maximum to no load, 
and the relay coil must be designed to suit these 
conditions. The battery N is connected so as to 
receive a small charging current from the exciter 
circuit all the time the regulator is in operation. 

In Fig. 20 are shown the connections of the relay 
coil circuit, trembler circuit, and battery when the 
exciter voltage is used, and the connections from the 
main contacts to the exciter field rheostat. It will 
be seen that the battery N is connected in series 
with the charging resistance J and also in circuit 
with the relay coil V when the contacts A and B are 
closed. Thus the battery receives charging current 
through both these circuits, and the average value 
of this current occurs when the relay coil is energised 
half the time and broken half the time, a condition 
which approximately coincides with the time when 
the machine is on half load. As the exciter voltage 
varies with the alternator load, this voltage would 
be approximately at a mean value at this point. 

With a rise in load the exciter voltage is auto- 


matically increased by the main contacts R coming 
together for a longer time during each vibration, 
which means that the relay coil V is energised for a 
shorter time. Although the actual battery charging 
current has increased in amplitude through the 
increased exciter voltage, the period of each charge 
passing by way of the relay coil has been shortened 
with the result that the mean value is scarcely 
altered. At maximum load and highest exciter 
voltage, the relay coil is energised for very short 
periods, and the charging current is practically 
restricted to that passing by way of the resistance J. 
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FiG. 20—CONNECTIONS OF RELAY COIL AND 
TREMBLER CIRCUIT 


Conversely, at light load the relay coil V is energised 
for longer periods in order that the contacts may be 
open longer to reduce the exciter voltage. Con 
sequently, the charging current passing by way of 
this coil has increased in time, but decreased in 
magnitude, leaving the main value much as before. 
The mean value of the current passed by the 
resistance J and relay coil V is approximately 0-4 
of an ampere, and when the trembler contacts D 
are open it passes through the battery and charges 
it. But when these contacts are closed the battery 
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FIG. 21—REGULATOR CONTROLLING TWO MACHINES 


voltage is applied across the trembler coil T and causes 
a current of approximately 0-75 ampere to flow 
through it, made up of 0-4 ampere from the exciter, 
conting by way of the resistance J and relay coil V, 
and 0-35 ampere discharge from the battery, which 
is therefore charged and discharged at each vibration 
of the trembler armature; but the period and the 
amount of charge is greater than the discharge. 
Taking the mean of all the values the battery receives 
a constant charge of from 0-15 to 0-25 ampere, 
which keeps it in a good condition and enables a 
constant amplitude of the trembler armature to be 





obtained, a necessary condition for smooth regula- 
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tion. When it is realised that any alteration in the 
amplitude of this armature causes an alteration in 
the time value of the contact made, and this in turn 
gives a kick to the exciter voltage and possibly to 
the generator voltage before the lever G, Fig. 18, 
has had time to readjust itself to the new conditions, 
the advantage of using a battery instead of full 
exciter voltage will be appreciated. When a machine 
has sensitive regulation this is particularly true. 
If the exciter voltage were used for the trembler 
coil, the voltage variations would be transferred 
to the swing of the trembler armature which would 
react again on the exciter voltage, causing a constant 
variation of the generator voltage of perhaps 2 or 3 
per cent. 

The relay coil is designed to give a strong pull to 
the armatures at the lowest voltage of the exciter, 
as a safeguard to withstand the higher voltage 
without overheating. At the higher voltages the 
heating is no greater than at the lower voltage, 
for in the former case the currents passing through 
the coil are of shorter duration so that the range 
of voltage variation may be quite large and is only 
limited by the capacity of the contacts A and B, 
which are made to work sparklessly by the use of 
a condenser and resistances indicated at 1 and M, 
in Fig. 20. A pendulum (not shown in Fig. 19) is 
attached to arm carrying the contacts A and D. 

A reversing switch M (Fig. 20) with an “‘off’’ position, 
isin circuit with the contacts R for cutting the regulator 
out of service if it is desired to use hand regulation, 
and a four-pole switch (not shown) is provided for 
cutting off the exciter voltage and the battery from 
the relay mechanism when the regulator is not 
required for use. When putting the regulator into 
service this four-pole switch is placed in the position 
to energise the relay mechanism, and the bus-bar 
voltage is increased 1 per cent. above normal to take 
the lever G (Fig. 18) to its topmost position, which 
allows the contacts A and B to be permanently 
closed and contacts R to be held permanently 
open. By closing the switch M these contacts are 
connected across the exciter field rheostat, but the 
value of the latter is not affected while the contacts 
remain open. The voltage of the machine is then 
gradually reduced by turning resistance into the 
rheostat, causing the lever G to drop slowly and the 
contacts to start vibrating when automatic regula- 
tion occurs. 

The greater the resistance inserted the greater 
the length of time the contacts R will be touching 
in order that the mean value of the resistance in the 
exciter field shall remain unaltered. To obtain 
full automatic control the amount of resistance 
thus inserted should be more than sufficient to 
meet the no-load condition with a rise in speed of 
the machine. Generally, the amount is that which 
will give 60 per cent. of normal voltage at no load 
and normal speed, and the position is determined on 
a falling voltage. When taking the regulator out of 
service the reverse procedure is followed. Resistance 
is turned out of the exciter field rheostat, causing 
the contacts R to make less and less contact until 
they finally open altogether, when the switch M 
is opened, leaving the generator on hand regulation. 

When violent fluctuations occur over a wide range 
of load it is advisable to insert still more resistance 
into the field exciter circuit, within the operation of the 
regulator contacts, in order that this resistance may be 
momentarily fully inserted by the regulator upon the 
load being suddenly switched. off. The resulting 
upward kick in the voltage is thus prevented or much 
reduced by forcing down the exciter field until normal 
voltage is again reached. When fully inserted this 





A diagram of connections for a regulator capable 
of controlling two machines singly or together is 
given in Fig. 21. A three-pole selector switch S 
enables the exciter voltage of the running 
machine to be connected to the relay coil circuit 
and the potential transformer of the machine to 
the regulator control coil W. If only one machine 
is to be controlled the corresponding switch M, 
or M, is put in the “on” position to connect one 
set of contacts R to the exciter field rheostat con- 
cerned. If the load is not fluctuating badly when two 
machines are running in parallel the second alternator 
may be left on hand regulation, in which case the 
voltage of the two machines is automatically kept 
constant while the power factors of the machines 
vary. But the power factors can be occasionally 
equalised on the hand controlled machine according 
to the load conditions. 

By simultaneously controlling the two exciter 
fields from the two sets of contacts R the regulation 
of the two machines can be made entirely auto- 
matic. The contacts R in this case are controlled 
from the same relay coil and the excitation of both 
machines is raised and lowered together, thereby 
keeping the power factors approximately equal for 
all loads. This simultaneous regulation is achieved 
by closing the switches M, and M, connected respec- 
tively to the two sets of contacts, when they are 
open, and lowering both exciter rheostats together 
or each a little at a time so as to keep the power 
factors equal during operation. 

As the contacts R vibrate in unison the mean values 
of the resistances across which they are connected are 
varied in the same proportion, and if the character- 
istics of both machines are similar the regulation on 
each will be equal. By introducing more resistance 
for the operation of the first set of contacts the 
effective resistance value is increased. The exciter 
voltage on No. | machine will then be decreased and 
in order that the alternator voltage may remain 
constant both sets of contacts will then be brought 
into closer relationship, thus raising the excitation 
on both machines, but not so much as to bring No. 1 
back to its original value. The operation decreases 
the excitation on No. 1 machine and increases it on 
No. 2, with the result that the power factor of the 
former increases and that of the latter decreases, 
while the voltage is unchanged. It will therefore be 
seen that power factor adjustment between the 
machines can be made at will. As it is immaterial 
in this case which exciter is used for supplying energy 
to the relay coils and which potential transformer is 
employed for controlling the voltage. the switch S 
may be in either position. 





When two machines having different characteristics 
are being controlled simultaneously there may, if no, 
adjustments are made to their rheostats, be a differ 
ence in their power factors between light and heavy 
loads. In most cases it is sufficient to adjust the 
power factors equally at medium load and allow them 
to vary either way as the load alters. But compensa- 
tion for differing characteristics can be obtained 
approximately by introducing rheostats apart from 
the operation of the contacts, and by adjusting these 
resistances the amount of resistance operated by each 
set of contacts can be made to represent the same 
range of regulation in each case. 

Although the number of contacts required per 
machine varies according to the current and voltage 
in the exciter field, two pairs are generally sufficient 
for standard 3000 r.p.m. machines up to 10,000 kW. 
As a regulator can contain as many as twelve pairs 
of contacts, if desired, six machines can be controlled 
simultaneously. When the exciter field current and 
voltage are high a larger number of contacts will be 
required per machine. In this case the rheostat is 
split into sections and two contacts in series are con- 
nected across each section in order that the 
watts dealt with by each set of contacts shall be 
reduced. 

For alternators above 10,000 kW capacity it ts 
generally preferred to install one regulator for each 
machine and where such machines are run in parallel 
without intervening transformers or reactances or 
long lines of cable, it is necessary to have both voltage 
and power factor control of each regulator. This 
follows from the fact that the voltage on all the 
machines is the same and with pure voltage control 
no discrimination could be obtained between the 
machines which might be running at widely divergent 
power factors so long as the voltage was correct. For 
this purpose the control coil of each regulator is over- 
wound with an auxiliary winding, which is energised 
from a current transformer in the alternator mains it 
is controlling, and a switch is provided to enable the 
number of turns in circuit to be varied. The current 
transformers are connected in the opposite phase to 
which the potential transformers are connected, so 
that at unity power. the auxiliary winding of the 
control coils is 90 deg. out of phase with that in the 
potential windings ; also the maximum ampere turns 
obtainable in the auxiliary winding with the alter-. 
nator at full load is approximately 6-5 per cent. of 
that of the potential winding. The resultant pull of 
the control coil is determined by the sum of the 
vectors of the currents in the windings expressed in 
ampere turns. 

(To be continued 








The Severn Tunnel—Its Care and 
Maintenance. 


By H. A. 


, 4 
(1) GENERAL HIsTORY AND DESCRIPTION. 


LTHOUGH the subject of this lecture is of a 
41 detailed character, I find it difficult to confine 
myself strictly to the title,as the Severn Tunnel 
itself is such an important link in the communica- 
tion between the West and South-West England 
and South Wales. 
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tion from very early time down to the present. 

In the time of the Roman oceupation of Great 
Britam—see Fig. 1—there was certainly a consider- 
able traffic between Bath and South Wales, where 
at Caerleon and Caerwent the Romans had important 
stations. The actual point of crossing the Severn has 
been lost, but we have evidence of its route on the 
English side in the Sneyd Park district of Bristol. 
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FiGs. 1 AND 2—MAPS OF THE SEVERN ESTUARY IN ROMAN AND PRESENT TIMES 


extra resistance may be of sufficient value to bring 


It is of some interest, therefore, I think, to trace 


the no-load voltage down to one-tenth of normal or | the various phases and changes in that communica- 


even lower. The four-pole switch and switch M are 
also used for reversing the direction of the current 
through the various contacts at specific periods during 
the regulator's operation. 





* Lecture delivered before the Bristol Local Association of 
the Inst. C.E., April 7th, 1938. Reprinted by courtesy of the 
Chief Engineer of the Great Western Railway. 

+ Divisional Engineer, G.W.R., Bristol. 


where the present Julian-road traverses part of the 
ancient Via Julia, reminiscent of the Roman Emperor, 
Julian, and also at Chittering, which has been 
converted into the present-day Chittening. Bristol 
of those times did not oceupy any position of note. 

It was recorded by the Venerable Bede im 731. 
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that St. Augustine met the English Bishops at an 
oak known as St. Augustine’s Oak, which we can 
surely connect with the present-day Aust, with its 
passage of the Severn of very ancient origin. 

Passing forward some centuries, local tradition 
has it that a party of Cromwell’s soldiers having been 
told that it was possible to cross the Severn at low 
water, crossed the English Stones to find it impossible, 
and were caught and engulfed by the rising tide. 

Coming now to the Railway Age, we find that rail 
connection between Bristol and the West and South- 
West, and South Wales, was possible vid the present 
L.M. and S$. line to Gloucester, and from Gloucester 
by the South Wales Railway in 1851—see Fig. 2. 

In 1863, the Bristol and South Wales Union 
Railway constructed piers at New Passage and Port- 
skewett to convey railway passengers across the 
river Severn in ferry boats. The time occupied was 
24 hours in fair weather, but when very rough the 
ferry did not run. 

It was whilst engaged in this construction that 
Mr. Charles Richardson, of Bristol, a pupil of I. K. 


long. It was an abandoned work, and is now used 
for ventilating purposes. Below this again is a 5ft. 
brick-lined barrel drain, ? mile long, connecting the 
2ft. 6in. invert culvert with the Sudbrook Shaft 
pumps at the lowest point. 


(2) SUPERVISION AND PERSONNEL. 


The maintenance of the Severn Tunnel is the 
responsibility of the divisional engineer of the Great 
Western Railway at Bristol, under the general super- 
vision of the chief engineer. The inspection and proper 
maintenance of the track is carried out by a per- 
manent way inspector, whose headquarters are at 
Stapleton-road Station. He is in charge of a district 
some 30 geographical miles in length, and his duties 
include walking through the Severn Tunnel at least 
once a week and frequently riding through on an 
engine. The length gangs working in the tunnel are 
under his supervision, and he reports to the divisional 
engineer. 

The tunnel and its shafts are inspected in detail, 
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would produce a condition of extreme discomfort and 
danger, whereas the naked flame type can only fail 
from lack of oil, of which they give fair warning, and 
to cope with which stocks of oil are kept in the tunnels. 

And, secondly, a vital point is that the approach 
of trains is immediately known by the men by the 
movement of the flame, and an efficient substitute 
for this warning has still to be found. 

When working in the track the men are protected 
by one of the gang who is appointed as a “ look-out 
man,’ and who wears an armlet and is provided with 
a horn. He places himself in a position suitable for 
the protection of the gang and with safety to himself, 
and when he becomes aware of the approach of a 
train in either direction he gives warning by sounding 
his horn. 
the approach of a train, they stand clear of both 
tracks, using the adjacent manholes. It is, however, 
possible to stand clear against the sidewalls of the 
tunnel, except for two short lengths on the down 
side at the Welsh end, which are specially marked. 

With the advent of the oil-engined railcar, which is 
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FIG. 3—LONGITUDINAL SECTION THROUGH THE SEVERN TUNNEL 


Brunel, and afterwards one of his assistants, conceived 
the project of tunnelling the estuary. (I have a 
copy of a paper on the Severn Tunnel read by Mr. 
Richardson before the Clifton Scientific Club in 
1887.) 

In 1879, the Great Western and Midland Railway 
Companies jointly constructed the Severn Bridge 
which gave primarily access to the Forest of Dean 
coalfield, and also provided a passenger service. 

In 1886, the Severn Tunnel was completed, and 
passenger services ran from Bristol to South Wales. 

The South Wales and Bristol Direct Railway was 
completed and opened in 1903, giving direct access 
from London to South Wales without passing through 
Bristol, and at the same time, shortening the distance 
from London to Bristol. 

Dealing now only with the Severn Tunnel, an Act 
of Parliament—after some setbacks—was obtained 
in 1872, and work commenced by the Great Western 
Railway Company in 1873. This proceeded until 
1879, when the work was brought to a complete 
standstill owing to the tapping of a spring of fresh 
water known as “ The Great Spring.” The company 
then decided to let the work by contract, and at the 
same time appointed Sir John Hawkshaw as chief 
engineer in charge of the works. The contractor 
was Mr. T. A. Walker, whose pluck and energy were 
very strongly tested, but who brought the work 
to a successful conclusion, when the first passenger 
train passed through on December Ist, 1886. 

It is interesting to note that Colonel F. H. Rich, 
R.E., the Board of Trade Inspector, in his report, 
states: “ The work appears to be very good and 
substantial, and to have been carried out with great 
care and judgment.” 

The Severn Tunnel—Fig. 3—is 7664 yards long, 
approximately 44 miles. The gradient on the English 
side is 1 in 100, and on the Welsh side 1 in 90. It 
is straight from the English face for about 2} miles, 
where it turns with a radius of 120 chains to the 
left for ? mile, and then is straight again to the 
Welsh face. 

During high tide, 2} miles of the tunnel are under 
water, but when the tide is low water remains only 
in the ‘ Shoots,” or main stream of the Severn; 
‘* The Gruggy,” a passage on the Welsh side, and the 
‘Salmon Pool,” on the English side, rocks showing 
above water on the remainder of the estuary. The 
crown of the tunnel is 45ft. below the bed of the river 
at the ‘‘ Shoots,” and 30ft. below the ‘‘ Salmon 
Pool,” and at the lowest point the invert is 170ft. 
below H.W.O.S.T. 

The tunnel, which accommodates two tracks— 
Fig. 4—is 26ft. wide and 24ft. 6in. high. It is com- 
pletely inverted and the thickness of the brickwork 
varies from 3ft. to 2ft. 3in., according to the strata. 
There are manholes in the side wails, 1 chain apart, 
in each wall, staggered. In the construction of the 
tunnel, 763 million bricks were used. 

The tunnel, during construction, had five working 
shafts, and of these the shafts at Sea Walls on the 
English side and at Sudbrook on the Welsh side 
remain open to-day for ventilating purposes, whilst 
at both those places, and at 5 miles 4 chains, pumps 
are installed for drainage. In addition to the tunnel 
proper, there is below it near the lowest point a 9ft. 
diameter brick-lined heading, which is about 13 chains 





necessary repairs are noted, and the work is carried 
out and supervised by the divisional bridge inspector 
with his own staff, and he also reports to the 
divisional engineer. 

For the daily maintenance of the track in the 
tunnel twenty-four men are engaged, divided into 
three gangs, consisting of ganger, sub-ganger, and 
six men, and each gang has approximately a length 
of 14 miles. Each ganger, accompanied by a length- 
men, walks his length examining the track twice 
daily. It is an instruction that no man shall be in the 
tunnel alone; they must always be in pairs. It 
becomes second nature to the men, and especially 
the gangers, who can tell where they are at any point 
on their length. 

The length of the middle gang embraces the 
Sudbrook Shaft, and the men reside in the vicinity. 
Each morning they descend by means of a lift to the 
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tunnel and ascend each evening. The other two gangs 
walk in from their respective ends. 

The hours of work in the tunnel are 8.30 a.m. to 
4.30 p.m., Mondays to Fridays, and 8.30 a.m. to 
12.10 p.m. on Saturdays, making a 42-hour week. 


(3) ConpITIONS OF SERVICE. 


The length gangs working in the Severn Tunnel 
are paid a special tunnel allowance above the pay 
of gangs working in the open. 

The men are issued with cloth-sleeved vests, and 
trousers lined specially with swansdown, and, in 
addition, with flannel jackets, which are very warm 
and damp resisting. 

The question of lamps for men working in long 
tunnels has been a matter of controversy for many 
years, and from time to time electric and oil-pressure 
lamps have been tested. We have at present many 
oil-pressure lamps in use in tunnels, but have not 
entirely withdrawn the open flametype in long tunnels. 
First, the electric and oil-pressure lamps are both 
liable from many reasons to sudden failure, which 





streamlined and less noisy than a locomotive, giving 
less warning, a new feature arose, and special pre- 
cautions are taken for the safety of the men. The 
gangers and look-out men are provided with watches, 
which are synchronised each morning with the signal- 
men’s clocks, and the times at which the railcars 
pass through the tunnel are known to them. The 
men are instructed to stand clear five minutes before 
the time of arrival. of the railcar, and the signal- 
men at either end are instructed not to allow a rail- 
car to enter the tunnel before time. 

The average number of trains passing through the 
Severn Tunnel during the hours of work is sixty, and 
four of these are railcars. The time allowed for 
passenger trains to travel from end to end is six 
minutes and for goods trains fifteen minutes. 

In accordance with the normal procedure in long 
tunnels, there is in the Severn Tunnel a “tell-tale 
wire,” fixed to the up line side wall. If for any reason 
the staff in the tunnel become aware of any circum- 
stance affecting the safety of trains, or if any train 
should for any reason be brought to a standstill in 
the tunnel, the instruction is that this wire must be 
broken. The cutting of the wire breaks down an 
electric circuit, and gives a warning in the signal- 
boxes at each end of the tunnel. On receipt of the 
warning the signalmen at once place all signals at 
danger, and nothing is allowed to enter the tunnel 
until fhe cause is known and the emergency at an end. 

In addition to the tell-tale wire, there are eight 
telephones fixed in the tunnel, by means of which 
the gangers or other staff can communicate with the 
signalmen in the east and west end tunnel boxes. 

As a guide to enginemen passing through the tunnel 
lights are maintained continuously to give warning 
of the changes in gradient. A single white light, 
400 yards in advance of the level portion and a double 
white light marks its commencement. 


(4) VENTILATION. 


At the outset ventilation very naturally received 
close attention. One shaft each side of the estuary 
was utilised, and the draught through the tunnel was 
assisted by a suction fan in the Sudbrook Shaft, 
and for a considerable time the atmosphere in the 
tunnel was considered satisfactory. But with the 
increased train service, and more heavily loaded 
trains, atmospheric conditions became worse, and 
the tunnel remained full of smoke, so that in 1924 
it was decided to substitute the suction fan for 
induction fan to create a draught in the tunnel, and 
the result of this has been to reduce considerably 
the quantity of smoke constantly in the tunnel. 
This fan, which is 18ft. in diameter, working at 
60 r.p.m., is fixed in the Sudbrook Shaft, and is driven 
by a steam engine of 800 H.P. 

At present it may be said that the action of the fan 
clears between trains in some five minutes a distance 
of a mile each side of it; beyond this, the rate of 
clearance is slower, and depends largely on the weather 
outside and also the frequency of trains. Imme- 
diately after the passing of a double-headed goods 
train on the rising gradients, it is not possible with 
lights to see the near rail, which is only 5ft. away, 
and in parts of the tunnel to-day it is not possible 
to see a light more than 70 yards away. When I was 
in the tunnel about a month ago, after the passing 
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of a down train, and whilst waiting in a manhole, a 
passenger train passed on the up line, and nothing 
whatever could be seen of it, although the train was 
lighted throughout. 

Under normal conditions it takes from four to five 
hours to walk through the tunnel, as, of course, it is 
necessary to stand clear during the approach of and 
passing of trains on both roads, and until the smoke 
has cleared enough to see where you are walking. 


(5) DRAINAGE. 

Drainage is a problem in the lives of all engineers. 
It is a matter requiring particular care by the railway 
engineer, and more especially so when dealing with 
long tunnels. The Severn Tunnel is, however, from 
a drainage point of view, a vital problem, and special 
arrangements have had to be made. There are three 
sources from which the water in the tunnel emanates : 
—(1) From the ‘Great Spring,” previously men- 
tioned. This spring, when the funnel was built, was 
harnessed and led in a brick-lined culvert by one of 
the great engineering feats of the age to a well shaft 
at Sudbrook. It varies in quantity, but is continu- 
ous, and the average daily output for the past year 
is 14 million gallons. (2) From the approach cuttings 
at each end of the tunnel; and (3) percolatfon of 
water through the brickwork of the tunnel. Water 
from these sources is led into a 2ft. 6in. culvert on 
the invert in the centre of the tunnel. This system of 
drainage is divided into three parts :— 

(a) Water emanating from the English end is led 
through the 2ft. 6in. culvert to a well shaft at Sea 
Walls Shaft, where it is pumped to the surface. 

(6) Water emanating from the Welsh end is led 
through the 2ft. 6in. culvert into a well shaft under the 
main shaft at 5 miles 4 chains, where it is pumped to 
the surface. 

(c) Water in the length between the shafts which is 
solely that percolating through the brickwork is led 
through the 2ft. 6in. culvert to the 5ft. barrel drain, 
which terminates in a well shaft under the Sudbrook 
Shaft, and is then pumped to the surface. 

The average total daily quantity raised by the 
pumps during the last year is 20 million gallons. This 
quantity exceeds the average daily supply of water 
by the Bristol Water Company. 

To deal with the pumping there is a permanent 
staff of ninety men, and the plant consists of :— 
(1) At Sea Walls Shaft, two pumps with 5ft. piston 
and 10ft. stroke ; (2) at Sudbrook Shaft, ten pumps, 
with maximum 6ft. 3in. piston and 9ft. stroke ; 
(3) at 5 miles 4 chains shaft, two pumps, with 5ft. 
piston and 10ft. stroke. These are all Hayle pumps. 

The men and maintenance of the pumps are under 
the supervision of the chief mechanical engineer, and 
the total daily capacity of the pumps is 60 million 
gallons. 

I have mentioned the percolation of water through 
the brickwork of the tunnel, and the fact that the 
lowest portion of it stands under a head of water at 
high tide of 170ft. It is very satisfactory to be able 
to say to-day that for the majority of its length and 
particularly where it is lowest, it is entirely dry. 
Water in controllable quantities is coming through 
near the Sea Walls Shaft, and for about one-half of 
the gradient on the Welsh side. 

This condition has not, as you can imagine, been 
attained without very excellent construction, very 
careful maintenance, and considerable expense. 

From time to time considerable quantities of water 
have burst through at one point, now known as 
“The Mushroom.” This is a cleft in the strata which 
was discovered as the cause of the presence of a 
serious leak of water through the brickwork. Having 
located the cleft, steps were at once taken to fill it 
by means of cement in bags, which were dropped 
into it during low water until it was filled, after which 
a considerable area round the cleft was covered with 
cement concrete, which is examined yearly and 
maintained as required. 

In addition to this, in 1929 serious and sudden 
leakage took place over a length between 11 miles 
48 chains and 11 miles 53 chains, where, indeed, at 
places jets of water were forced horizontally across 
the whole width of the tunnel. After an inspection 
with my predecessor, Mr. Carpmael decided that to 
effect a cure cementation should be carried out. A 
contract was quickly arranged, and the brickwork of 
the tunnel was entirely encased in cement over a 
length of 85 chains, and, in addition, the Sudbrook 
Shaft was cemented at a total cost of £82,000. 


(6) Reparrs. 

Each year a total, or, as we call it, an ‘‘ absolute,” 
occupation of the tunnel is given to the engineering 
department on Sundays between 6 a.m. and 5 p.m., 
from, taking the period just closed for example, 
November 15th to March 27th. 

On the first Sunday of this period, the brickwork 
of the tunnel is carefully inspected throughout as 
far down as the springing, and particular attention 
is paid to the fastenings of pipes which are fixed to 
the brickwork and conduct water percolating through 
the arch to the foot of the side walls. The side walls 
are inspected at a later date on foot. 

This inspection is carried out by the divisional 
engineer, or, in his unavoidable absence, by the 
assistant divisional engineer, accompanied by the 
bridge inspector and the permanent way inspector. 
Owing to its length and the time occupied, the inspec- 





tion of the tunnel differs from that of any other 
tunnel in that it is made in one operation. In other 
tunnels, including long ones like the Box and Chipping 
Sodbury tunnels, the inspection is made of half the 
arch from one track, the train run to the nearest cross- 
over, where it is run on to the other track, from which 
the remaining half of the arch is inspected, and in 
these cases the engineer has occupation of one road 
only, traffic being worked on the other. 

In the Severn Tunnel two trains and two crews 
are employed, and the trains move forward side 
by side. The trains enter the tunnel at 6 a.m., 
and the inspection is completed normally about 
4.30 p.m. 

An inspection train is composed of a locomotive, 
a passenger coach for the staff, a goods brake van, 
and the tunnel inspecting van. This is an old goods 
brake van which is fitted with a flat top with hand 
rails each side which, when in use, are pulled up, 
and in this van is stored the plant and lights. The 
inspection is carried out at a slow walking pace, 
and three men with long tapping hammers strike 
the brickwork throughout the tunnel at about one 
blow per square yard. Behind these men stands a 
man with a portable acetylene flare, the generator 
for which is carried in the van below. Behind, 
again, stand the divisional engineer and the bridge 
inspector. When scaling of the brickwork is met the 
train is stopped and the area examined and noted. 
Again, when the brickwork sounds drummy a halt 
is made and the conditions noted and, where 
necessary, loose work is removed. All pipes, as 
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mentioned before, are examined and any places 
where considerable water is making are noted for 
attention. A continuous chainage is marked through- 
out the tunnel in order that the places noted for 
attention and report can be referred to. 

At the conclusion of the inspection a report of 
the conditions is made to the chief engineer, and 
this is followed by an estimate of the cost of necessary 
repairs, generally an average of £1000 each year. 

The inspection of a long tunnel is always an 
unpleasant job. It is carried out at a level above 
the funnel of the locomotive, and the Severn Tunnel 
especially is very cold owing to the fan. In addition, 
the brickwork is covered with greasy soot which is 
splashed over everybody by the tapping hammers 
and is difficult to remove. In addition to this, 
parts of the tunnel are wet, which adds to the 
discomfort. 

This paper could not, I think, be considered 
complete if I did not give you a description of the 
method by which the repair of areas of brickwork 
in the arch of the tunnel are carried out. 

These repairs, as you will have gathered, are 
earried out only on those Sundays when we have 
occupations of the tunnel, each of which is only of 
eleven hours’ duration. 

Each occupation stands on its own and all the 
material and plant required for the work has to be 
brought into the tunnel, and what is not used has to 
be taken out at the end of the occupation, there 
being no room in the tunnel for storage. Those areas 
which it is most desirable should be first dealt with 
are noted during the inspection on the first Sunday. 
On the second Sunday a gang is employed fixing 





the holding irons for the part centres on which the 
new work is built. This gang fixes enough for three 
gangs of bricklayers, who, on the third Sunday, 
first cut out the unsatisfactory areas and rebuild 
in brick in cement work to replace that removed. 

The method—see Fig. 5—employed is to bore holes 
with an air compressor some 10in. into the brickwork, 
to plug these holes with wood, and into these plugs 
drive wrought iron hooks I4in. to 18in. long. The 
hooks are spaced on an average of 4ft. 6in. apart in 
the length of the tunnel, and 2ft. apart across the 
tunnel. 

The hooks carry curved 2in. by }in. wrought iron 
turning bars on which the laggings rest, when carrying 
out the repairs which is done in widths of 4ft. 6in. 
The area is lagged and wedged except for a strip 
about 18in. wide; from this strip the defective 
brickwork is cut out and new brickwork in cement 
built in. This is supported by.the laggings, and 
from this a further strip is dealt with until solid work 
is again met with. Where large areas have to be 
repaired, it is customary to deal with alternative 
4ft. 6in. widths. 

At intervals of about 4ft. centre an area of the 
second ring is removed in order that a key may be 
obtained in to the existing work. 

The laggings are left in position for three weeks, 
when the timber false work is removed and the 
wrought iron hooks cut off. 

On an average 9 to 10 square yards is cut out and 
replaced on each Sunday, and at the same time from 
5 to 6 square yards of side wall is reconditioned. 

Where water making through the roof has to be 
dealt with, a hole is cut into the brickwork by a 
compressed air tool large enough for a 1}in. pipe to 
be inserted. The voids around the pipe are caulked 
and the water led in the pipe to the formation. 

Men engaged in this work are supplied with 
wristlets, waterproofs, and gum boots. 


(7) THe Track anv Its Repairs. 


The track at present in the tunnel is of the Great 
Western Railway standard 00 type, weighing 973 lb. 
per yard, and those recently laid are 60ft. in length. 
The chairs are of a special type used in tunnels, and 
there are twenty-six of these to each 60ft. of rail 
length. The chairs are fixed to the sleepers by two 
chair bolts, and the keys are made of teak. 

The average life of track in the Severn Tunnel is 
just under three years, and this ife is decided on 
weight per linear yard, or rather by the rate of loss 
of weight, as, when an agreed weight per yard is 
approaching, the length affected is noted for relay- 
ing, which is some 1} miles of entire track relaying, 
and 13 miles of re-railirig per annum. It will, I 
think, be of interest if I detailed the whole operation 
of relaying a length—generally a quarter of a mile— 
in the Severn Tunnel. This work you will have 
gathered is carried out only during the period for 
which we have occupation of the tunnel on Sundays. 

The work from the commencement of the removal! 
of the old ballast until the completion occupies two 
weeks, during which the speed of trains is reduced 
to 10 m.p.h. Normally on a Thursday morning a 
relaying gang of twenty-one men commences to 
remove the ballast from the track and deposit it in 
the six-foot way. The gang is increased to forty on the 
Sunday, when all the old ballast is loaded into trucks 
and the new rails, fish plates, and bolts are unloaded 
in the six-foot. 

During the rest of the week the relaying gang 
works cleaning out the beds, loosening and oiling all 
fish bolts, and slackening keys. This takes until 
Thursday morning. The remainder of the week the 
gang is loading sleepers at Pilning in readiness for 
Sunday. 

All materia] for relaying is delivered approximately 
two months before it is required, unloaded at Pilning, 
cleaned and examined, and all the iron and steel well 
brushed, and rails, fish plates, and bolts given one 
coat of carbon tar. Material is loaded into trucks 
on the three days before the Sunday it is required 
in the tunnel. 

The following Sunday a gang of sixty-two men take 
out the old rails and place them in the six-foot 
way and load the sleepers into trucks. The old bed 
is then picked out and levelled over, trucks with the 
new sleepers are then brought in, the sleepers un- 
loaded, placed in position, and the rails laid in the 
chairs. 

New ballast is then brought on to the new length, 
and sufficient unloaded to lift and pack, and when 
this is done the remainder of the ballast to fill the 
full section is unloaded. Until the following Wednes- 
day afternoon the relaying gang of twenty-one ‘men 
are employed in slewing and slacking, in order that 
normal speed may be resumed on the Wednesday. 

The only material left in the tunnel after the 
relaying operation is the old rails, and these are 
loaded to wagons on the next Sunday, which is a 
ballast-loading Sunday for an adjacent length. 

Mr. Chairman and gentlemen, it has given me the 
greatest pleasure to work up this small effort with the 
desire that it may have been of interest and instruc- 
tion to at least some of you. I desire to render my 
very grateful thanks to my assistants, Mr. Hooper 
and Mr. Phippen, for their help in preparing the 
diagrams, and to Mr. Carpmael for his permission to 
read the paper. I also thank Mr. Carpmael for his 
attendance here to-night. 
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SLAG CONTROL AND PuysicaAL CHEMISTRY OF 


STEEL MAKING. 


N Thursday afternoon, May 5th, the final 

session of the Symposium on Steel Making took 
the form of the presentation of the following two 
papers :-—‘‘ Some Aspects of Slag Control in Melt- 
ing Practice,” by Professor R. Hay, Dr. J. M. Fergu- 
son, and Dr. J. White; and “The Application of 
Physical Chemistry to Steel Making,” by Dr. A. 
McCance. These papers do not lend themselves 
well to abstraction, but we give below Dr. McCance’s 
introduction :— 


THE APPLICATION OF PHYSICAL CHEMISTRY TO 
STEEL MAKING. 

With our ever-increasing knowledge of the subject, the 
physical chemistry of steel making has become of great import- 
ance in the operations of steel manufacture, and there are few 
sections of the industry to-day which have not benefited from 
the wider appreciation of the possibilities of this branch of 
applied science. 

fhe first step in the application of physical principles to 
chemistry was undoubtedly the discovery of the law of mass 
action by the Norwegians Guldberg and Waage in 1867, but, 
like many other important discoveries, it remained unnoticed 
until it was independently discovered by van’t Hoff (1877) 
in the course of his brilliant work on chemical thermodynamics. 
it is to the penetrating mind of le Chatelier (1912) that we 
owe the first application of mass-action principles to steel 
making, when he used them to estimate the solubility of FeO 
in liquid steel and obtained a calculated value, 1-1 per cent., 
which is not very different from the most accurately measured 
value of to-day, namely, 0-94 per cent. ; 

Attention was drawn to the subject again in 1925, when 
a symposium on ‘“ The Physical Chemistry of Steel Making ” 
was held by the Faraday Society in London, and an active 
interest was aroused amongst metallurgists all over the world, 
which soon reflected itself in many systematic and important 
investigations, notably by Herty in America, and more recently 
by Kérber in Germany. é 

The author does not propose to review all the valuable 
work which has been done during the past decade, but merely 
hopes to give a brief survey of the basis underlying the develop- 
ment of this work, and to draw attention to the more important 
conclusions which have a direct bearing on the practice of steel 

- making by the open-hearth process. 

For this purpose it is necessary to consider first the basis 
on which the scientific study of physical chemistry rests if the 
difficulties underlying its applications are to be properly appre- 
ciated. Fundamentally, the most prominent part has been 
played by the so-called ideal gas—the gas which obeys exactly 
Boyle’s law, in which the pressure P, the volume Vv, and the 
absolute temperature T of the gas are connected by the relation : 

AMR $3 ail ps), sha 
where R is a universal constant for 1 gramme-mol. If in any 
volume there are n gramme-mols, then the concentration C 
of the gas, ¢.e., the number of gramme-mols per unit volume, 
will be equal to n/V and the relation becomes : 


ae . P : 
I V=nR Tor 55,.=¢ emit Sn bins Seren 
When a chemical reaction such as 
ATB20+D..35.<.'. « @ 


is in equilibrium, so that no further chemical change is taking 
place, then the law of mass action gives the relation which 
must exist between the final concentrations of the reactants. 
This relation states that : 


C4 x Cg x K=Ce x Cp Pike wd we 


te =K, a constant. 

The equilibrium constant K is only constant so long as the 
temperature does not change. With increasing or decreasing 
temperatures the value of the constant itself varies, and for 
most metallurgical reactions this variation can be expressed 
in its simplest form by an equation of the type : 

- Q ; . 
log K= 55x77“ --. « oe 
Here Q is the heat change of the reaction and C is an integration 
constant. 

These are the fundamental relations which form the basis 
of the application of physical chemistry to metallurgical 
problems. 

In such calculations the concentration and the absolute 
temperature are the principal variables, and it has already 
been indicated in equation (2) how these quantities are con- 
nected for an ideal gas. 

Now, physical chemistry assumes that chemical reactions 
take place by interaction between the gases or vapours appro- 
priate to each substance, and proceeds to deduce the behaviour 
of the system from the behaviour of the gaseous or vapour 
pressures on the assumption that they all obey the ideal gas 
law and its consequences, and in so doing the deductions are 
exact and rigorous. But when it is sought to link up the reacting 
pressures with the concentrations on the basis of equation (2), 
it is unfortunate that no actual substances conform to the 
theory. If the concentrations are very small then the error 
introduced is of no moment, and results which are sufficiently 
exact caa be obtained. But in any normal concentration 
wide discrepancies arise. 

The reason, of course, is that the ideal gas law assumes that 
the molecules comprising the gas are without effect on one 
another, but in reality there are complicated forces of attraction 
and repulsion coming into play between them which no one 
as yet has been able to unravel. 

To overcome this difficulty Lewis introduced the idea of 
“ activity.” In equation (2), if the pressure is not proportional 
'o the concentration, then make it proportional to that part 
of the concentration which is active, 7.e., make : 


P ‘ 
Rr’ .C, 


where y is called the activity. 

Fortunately, in dealing with the elements which are of import- 
ance in steel manufacture, the percentage under consideration 
is nearly always small, so that variations in the activity can be 
neglected, but in dealing with the higher concentrations or 
with slag reactions the position is otherwise. and great care 
must be exercised before drawing general conclusions from the 
results of experiments which may refer only to a limited range 
of composition. 


An interesting example of this can be given in the reduction 
of manganese and silicon from acid slags. Kérber and Oelsent 
have examined, over a wide range of composition, the two 
reactions which take place. They are : 

FeO-+- Mn=Fe+ MnO ; <a, oe 

FeO +4 Si= Fe; }$ SiO, ea 
giving the mass-action constants : 

FeO .Mn.Kg=Fe.MnO. . .. (8) 

FeO .}Si.K,=Fe.}SiO, . . .(9) 

The effect of Fe and FeO can be eliminated by dividing 
these equations, so that : 


— Kg . Mn 
Si= 54 
NOl=i MnO 


Since the silica content of the slags was constant around 
50 per cent., it is seen that the square root of the silicon content 
of the steel should be proportional to the ratio Mn/MnO. 
7 to a content of 1-5 per cent. of manganese the activities 
of both silicon and manganese are constant and equal to unity. 
Where higher concentrations are concerned, however, their 
activities are much reduced, and the same ratio plotted for 
manganese contents up to nearly 80 per cent. departs very 
materially from the straight-line law. Calculations based on 
the first series of experiments would be very far from the truth 
if extended to the range of the second series. 

This illustration draws attention to a method which is of 
great use when dealing with equilibrium reactions. If more 
than one chemical reaction is possible, and one of these reactions 
is in equilibrium, then all of the other reactions are in equi- 
librium also. Consequently, the constants for an unknown 
reaction can be obtained by the multiplication or division of 
the constants from two known ones. 

Thus, from two known equations, (6) and (7) above, the results 
for a third equation, the deoxidation of manganese oxide by 
silicon, has been obtained. By the use of a fourth the results 
for a fifth could be got, and, indeed, the chain could be extended 
indefinitely. 


RNS oe eet 


DISCUSSION. 

Dr. C. H. Desch said Dr. McCance’s paper was one 
for which the Institute had been waiting for some 
time. The physical chemistry of steel had been dis- 
cussed in a rather erratic and irregular fashion, and 
there had long been wanted a clear summary of the 
actual position with regard to it. Nobody was so 
competent to do that as Dr. McCance, who had now 
prepared an admirable summary of the whole subject. 
It was the paper which Dr. McCance read before the 
Faraday Society in 1925 which really opened up the 
whole subject, and was the origin of a good deal of 
work which had been done since. Reading the paper, 
however, it was obvious that a great deal more work 
was necessary on the actual constitution of the solu- 
tion in the case of the ordinary physical chemistry of 
the molten slag. He was pleased to see some of the 
conclusions reached by Dr. McCance. For instance, 
there was the conclusion that to make clean steel it 
was necessary to carry out deoxidation in the bath 
and not in the ladle. That was agreed, but the 
scientific reasons were given, as also were reasons for 
the cleanliness of Swedish Bessemer steel. The great 
virtue of the paper was that it gave a critical summary 
of all the recent work that had been done, including 
that carried out in Germany and America, and it was 
one of the most important contributions to the 
physical chemistry study of steel published for 
many years. 

Dr. T. Swinden said it was difficult to restrain one- 
self in expressing admiration of the paper. With 
regard to dissolved FeO, the paper gave the equili- 
brium constants, and although to the best of his 
knowledge the FeO in steel had not yet been deter- 
mined, and the values were in the meantime 
theoretical values, that was not to say they were 
wrong. The experimental confirmation of them had 
yet to be determined, and it might be that further 
experimental data would lead to a modification of the 
value of some of the constants, and possibly even 
in some of the theories behind them. The perfectly 
arguable theory with regard to rimming steel had, 
in his own recent experience, received rather a shock 
in the low oxygen determinations he and his colleagues 
had made recently on rimming steel, which were 
reported in some detail in the last report of the Ingot 
Committee. In those experiments were traced 
variations in composition with regard to sulphur, 
carbon, manganese, sulphur and phosphorus, and 
a good deal of data was now available as to the 
variation in oxygen content. He said that with some 
hesitation, because it was total oxygen, but the figures 
so far were of this order:—In the rimmed portion 
the total oxygen content was about 0-04 per cent. 
It fell quite rapidly at the junction of the rim and the 
core to the low figure of 0-015 per cent., and main- 
tained a fairly level figure in the core of about 
0-023 per cent. As those figures could be repeated 
to within 0-001 per cent., they could be accepted as 
reasonably accurate. In his view, the FeO should 
be lower in the rim and higher in the core. He did 
not raise that in any way as a criticism, but as a 
statement of fact as he saw it at the moment. The 
work was being continued, and further check tests 
were being carried out on another section of the ingot. 
Work was also being done on large blooms, where it 
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was possible to avoid a certain amount of trouble duc 
to small blow-holes and things of that kind, but he 
had thought it worth while mentioning those figures 
then because he did not think they would be altered, 
so far as their general order was concerned, by the 
check tests. 

Dr. Herasymenkl (Czechoslovakia) said that one 
important aspect of the nature of slags, which until 
recently had been neglected in the theory and experi- 
mental work on steel-making reactions, was the 
electrolytic dissociation. 
molten silicate systems was well recognised by workers 
in experimental mineralogy, but it had evidently 
escaped the notice of metallurgists. In an investi- 
gation on the reactions in the acid open-hearth 
furnace—which would be published elsewhere—he 
had arrived at the conclusion that the electro- 
chemical conception of the nature of acid slugs led 
to a considerable simplification of the theory if the 
following properties of slags were postulated, namely, 
(1) the electrolytic dissociation of open-hearth slags 
is complete, (2) slags do not practically contain 
electro-neutral molecules. In other words, liquid 
slags were in their features identical with typical 
molten salt systems. He concluded that it was to be 
expected that the electro-chemical theory, when 
systematically applied, would give a deeper insight 
into the nature of slags and liquid metals because the 
consequence of that theory should be comparatively 
easily verified experimentally. 

Dr.-Ing. Bernhard Matuschka (Austria) said an 
important question was the pressure of solidification, 
normally one atmosphere, but in some cases where 
solidification took place in an absolutely closed mould 
the pressure could be very much lower than one atmo- 
sphere, and in that case the laws of chemistry were 
changed. In some researches in that connection he 
had found that if solidification took place in an abso- 
lutely closed mould, the piping did not take place in 
the normal way, but appeared in the form of blow- 
holes. 

Dr. D. Binnie (Lancashire Steel Corporation), 
referring to the statement by Dr. McCance that 
sulphur was the fundamental cause of ingot cracking, 
asked what was meant by “‘ ingot cracking.” Did it 
mean only the slight cracks that would roll out when 
rolling down the billet ? Another point was the rate 
of teeming, which was a point requiring more atten- 
tion in relation to ingot cracking, although he was 
inclined to think that the rate of teeming was rather 
bound up with the condition of the surface. It was 
unfortunate perhaps that an incident had happened 
which seemed to upset a great deal of theory. About 
five years ago he was teeming a cast of steel con- 
taining 0-25 per cent. sulphur, when something 
happened to the nozzle and the steel came out at 
many times its normal rate. To his surprise, however, 
the ingots were quite all right. 

Dr. W. H. Hatfield said he wished to give a warnmy 
that it should not be too readily assumed that it was 
possible with the resources at command now easily to 
put forward an adequate system of physical chemistry 
for practical interpretation and use in steel making 
processes. Continuing, he said there were one or two 
matters in which he disagreed with Dr. McCance. 


When it was stated that sulphur was the cause of 


ingot cracking he could not believe that Dr. MeCance 
was serious. At all events, the phenomenon men- 
tioned would not occur under the conditions of the 
electric process as used in Sheffield, where the sulphur 
content was very low. With regard to rimming steel, 
it might possibly be some satisfaction to Dr. McCance 
to know that the Chairman and Vice-Chairman of the 
Ingot Committee were in total disagreement with 
regard to the cause of rimming steel! In the Ingot 
Committee’s Report was a critical and meticulous 
study of a rimming steel ingot carried out by Dr. 
Swinden and his organisation, and it was shown that 
the oxygen was something like 0-05 per cent. on the 
outside and that within the rim it dropped to 0-015. 
That was a most astounding and unexpected effect. 
Many thousands of pounds had been spent in examin- 
ing that ingot and the details would appear in the 
next Report of the Ingot Committee. 

Mr. J. H. Whiteley remarked that the application 
of physical chemistry to steel making was an impor- 
tant matter, but many difficulties presented them- 
selves to him. For instance, with regard to the iron 
oxide/carbon reaction, it was postulated, and prob- 
ably it was true, that iron oxide was soluble in liquid 
steel. At the same time, it was not necessary to 
remove carbon to have insolubility. It was possible 
to have an interface reaction between the slag and 
the steel, which would cause the carbon removal 
without any appreciable amount of oxygen going 
into solution. The mere fact that the results there 
came out as they did was, in his view, pure coinci- 
dence. Another point about the reaction was that 
he believed oxide could be present in the steel in a 
discrete form and not soluble. Therefore, it was 
necessary to be very careful in the estimations of 
oxygen to find out what was soluble and what was not 
soluble before it was possible to say what the reaction 
constant was. On the same reasoning, he believed 
that sulphur was partly insoluble in the steel in the 
form of iron sulphide and it must be visualised that 
iron sulphide was constantly passing in and out of the 
slag, and that when it came out it would carry some 
oxide with it, because oxides and sulphides were 
particularly heavy. That must upset the equilibrium 
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equations. Looking back over his experience, he had 
the impression that carbon came out of the bath 
more easily when sulphur was high, although he 
would not like to put that down in writing. 

Dr. R. J. Sarjant asked for Dr. McCance’s opinion 
on the relative merits of the two schools of thought on 
the question of oxygen in steel, and expressed the 
view that a more accurate method of determining 
oxygen was required. As regards slag inclusions, he 
inquired of Dr. McCance whether the evidence as to 
the formation of slag inclusions in the ladle was very 
strong. Commenting on the discussion by Dr. 
MeCance of sulphur reaction, he asked whether a long 
delay in the ladle could be responsible for sandy 
ingots, because one would expect that under such 
conditions, holding the steel in the ladle would be 
definitely fatal to makitig clean steel. With regard to 
sulphur pick-up in tlie furnace, some years ago he 
had found that the sulphur pick-up occurred in the 
hearth underneath the pot at which the gases were 
voing into the furnace. 

Dr. Hay and Dr. McUance both made a few com- 
ments by way of reply without attempting to deal 
with the discussion in detail. 


The Chairman (Mr. A. Hutchinson) said that that 
brought to an end the Symposium on Steel Making, 
and on behalf of the Council he wished to say that it 
had been an outstahding saecess. There had been 
some indications in the Press that it was desirable to 
devote more time at the Iron and Steel Institute 
meetings to practical papers, but as a member of the 
Council for many years he would like to emphasise 
that it had always been the earnest wish of the 
Council to have as many practical papers as possible. 


There was an idea, perhaps, that the shortage of 
practical papers was due to some fear on the part of 


the heads of firms that trade secrets might be given 
away and that matters might be discussed which it 
was undesirable should be discussed. That, however, 
in his view, was quite a wrong idea, and it had been 
disproved by so many practical papers in the Sym- 
posium, in which steel works managers had come 
together and discussed variations in practice, in 
furnace design, and in methods of using gas, and the 
merits of the papers were such as to blow that idea 
to the winds for ever. He wished particularly to 
thank Dr. Swinden and Mr. Percival Smith for the 
way in which they had carried out the arrangements 
and made the Symposium such a success, and, at the 
same time, he expressed sincere thanks to the authors 
of the various papers and to the Committee which had 
made the arrangements for the Symposium under the 
chairmanship of Mr. Percival Smith. Finally, thanks 
were due to the Technical Department of the British 
Iron and Steel Federation, with special reference to 
Sir William Larke and Mr. EF. C. Evans. 


‘Time Strupres rs RornmG Moms. 


At the morning session on Friday, May 6th, a 
report by the Rolling Mill Committee of the Lron 
and Steel Industrial Research Council on the applica- 
tion of time study to rolling milis was presented by 
Mr. EK. C. Evans. 


DIscuSsSION. 


Mr. T. W. Hand (of Colville’s, Ltd., and a member 
of the Rollmg Mill Committee) uttered a warning 
against the idea that the investigation dealt with 
in the report was intended to provide a complete 
solution of the difficulties in roflimg mill performance. 
There still remained the fundamental difficulty, he 
said, of establishing a standard time for any mill 
product. His company intended to fit pressure 
indicators under the s¢crews of the mills in the hope 
of determining the actual rolling load. From that 
they might proceed to develop uniform draughting ; 
when they had established that, they would be 
vetting towards the final determination of a standard 
time for any particular product. Having reached 
that stage, it would remain to be seen whether rolling 
mills as at present constructed would stand up to 
100 per cent. load factor. In arriving at the position 
so far reached it had been necessary to reconstruct 
entirely many of the mills. Those aspects should 
be taken into account in attempting to apply time 
studies to any mill. 

On behalf of the Committee, he said that if the 
publication of the report resulted in more intensive 
research and scientific management in connection 
with rolling mills, its immediate purpose would 
have been well served. 

Mr. G. L. Potter (British Iron and Steel Federation) 
said the principal object of the time studies described 
was to improve production by scientific control of 
plant and operating processes. The results had 
revealed defects or deficiencies in the services to the 
mill, such as heat, power, and so on; had indicated 
the best draught reduction and pass specifications 
for rolling a particular product, and had established 
# common basis for comparing the results of widely 
varying types of product, to give the mill manager 
a yardstick with which to measure mill performance. 

A problem which had not been solved by those 
studies, however, was that of determining the pro- 
ductive efficiency of the mill in comparison with 
its ideal efficiency. The actual performance of the 
mill as a machine had yet to be determined, and 
that could not be done by time studies alone. During 
the period of high demand in the last few years, mills 





designed to roll specified quantities of product per 
week had frequently rolled a much greater amount 
without material alteration to the mills themselves, 
but with substantial improvements, of course, in 
the auxiliary services, such as power, soaking pit 
capacity, and so on. It was a matter of considerable 
gratification to the rolling mill manager to be able 
to increase outputs in that way ; but was it altogether 
a tribute to the mill designer that a plant should be 
capable of an output considerably in excess of that 
for which it was designed ? The increased output 
was possible only because the factor of safety in the 
mill housings, bearings, and so on, was considerably 
higher than was required by the iron and steel 
manufacturer when the contract was placed. Far 
more measurement was required in rolling mill 
operation—roll neck pressurés, power consumption 
per pass, the proportion of power utilised in bearings, 
production studies, the effects of different types of 
manipulating gear, &c., on output and qualities of 
product—in order to give mill designers the data 
they required to specify the ideal capacity of an 
mill constructed. His colleagues .and himself 
in the Federation were working on those lines, and 
would appreciate the help of engineers and others 
in the investigation of the problem. 

Mr. H. Clifford Armstrong, commenting on a 
curve in the report relating net rolling time and 
steam pressure in the steam-driven cogging mill, 
said it was almost impossible to measure the amount 
of steam required to do unit work when forging under 
different pressures, and it might have been thought 
that the same was true of rolling mills ; but the report 
brought out clearly and accurately the extra amount 
of steam required to perform certain work in a mill. 
The curve showed that when the pressure dropped 
from 90 Ib. to 60 Ib. per square inch, the net rolling 
time was doubled. That must mean that twice as much 
steam was used, and even where the steam pressure 
drop was less than from 90 Ib. to 60 Ib. the increased 
quantity of steam used during a day or a week must 
be very great. That had an important bearing upon 
steam accumulation, one of the claims made for 
the steam accumulator being that constant pressure 
gave it certain advantages. The report had shown 
definitely how great that advantage could be, and 
it constituted a very great step forward. 

Mr. K. 8. Lockie suggested the possible future use 
of time study for determining the maximum possible 
output of a mill, and said the first. consideration was 
to reduce to a minimum the number of passes used. 
The principal requirement for that was the use, for 
each pass, of the maximum safe draught reduction, 
provided that that did not require more than the 
maximum torque that could be obtained from the 
drive. The present system of draughting was to 
use a constant draught over a certain range of thick- 
ness of material. For example, in a slabbing mill 
discussed in the report, constant reductions of }in. 
were used in the flat passes for reducing the thickness 
of the slab ingot from 22in. to about 12in. If fin. 
draught could be used in the last passes, when the 
width of the slab had increased, while temperature 
and thickness had both decreased, it was certain 
that a considerably greater reduction could have 
been used in the early passes. The determination 
of maximum safe reductions involved the measure- 
ment of roll neck pressures, speeds, and driving 
torque on each pass, so that it was rather outside 
the scope of a normal production study, unless in 
co-operation with a research engineer. 

There were other requirements, however, for 
determining the minimum possible number of passes. 
A dummy pass, which was used in many cases at 
the completion of rolling, was pure waste of time, and 
should be eliminated. Sometimes, also, immediately 
before a turn, a pass was taken with very small 
reduction, presumably because the mill team had 
no clearly preconceived plan for the method of rolling. 
That stressed the value of the adoption of standard 
pass specifications and draughting. 





The second consideration for obtaining the 
maximum mill output was the reduction of the 
rolling time, irrespective of the number of passes. 
Manipulation time, which represented about 60 per 
cent. of the total time, depended on the equipment 
available and on the personnel operating it, and 
detailed time study could indicate improvements. 
For example, on a cogging mill rolling blooms more 
than about 60ft. long, it would appear to be advan- 
tageous to have two sets of manipulators—-one 
of the tilting finger type to manipulate the ingot, 
and one about 35ft. from the rolls to grip and turn 
the long blooms. The maximum speed of transverse 
movement of the manipulators, consistent with their 
accurate centring of the ingot opposite the hole 
in the rolls, was also important, as was the designing 
of the rolls with the least possible distance between 
successive holes. 

The rolling speed had a considerable effect on pro- 
duction. If too high, the ingot was thrown far out 
after each pass, and the manipulation time increased ; 
if too low, the net rolling time increased. There 
should be an optimum spéed, at which the sum of net 
rolling and manipulation times would be a minimum 
for any given weight of ingot. The rolling speed 
probably had also an effect on the number of ingots 
which stuck in the rolls; which seemed to be a fairly 
common cause of lost time. 

The solution of those problems, which were largely 
interdependent, was most easily obtained by detailed 
time and production study. 

Mr. A. F. Webber said that the curve referred to 
by Mr. Armstrong only related net rolling time to 
steam pressure and did not necessarily reflect steam 
consumption. A cumulative time/pass curve in the 
report showed that quite a lot of the extra rolling time 
at low steam pressures was spent in the first few passes, 
when the engine was dragging the ingot through the 
rolls at very low speed, so that it was not consuming 
steam very fast. There was little doubt that steam 
consumption per ton of material rolled increased 
with reduction of steam pressure, but he would be 
very chary of drawing quite so definite a conclusion 
as Mr. Armstrong seemed to have drawn, that steam 
consumption followed in direct proportion the curve 
relating net rolling time and steam pressure. 

Mr. E. P. Holmes remarked that the work described 
in the report was prompted to an extent by the success 
of the Bedaux system applied in other industries, 
whereby output was increased by avoiding waste of 
time. But the Bedaux system was applied chiefly to 
industries in which the labour expenditure was by 
far the chief item of expenditure, whereas in a rolling 
mill the plant itself was the major of the two producing 
elements. It seemed that in one respect the report 
failed, in that it gave no details of the plants dealt 
with. For example, although a curve was given 
relating net rolling time to steam pressure, the size 
of the engine was not mentioned. The curve indicated 
that a minimum horse-power was required for the 
mill in question, but there was no way of computing 
what that horse-power was. Further, theré was no 
real information as to the power available for mani- 
pulation, screwing down, &c., but the addition of such 
information would render the report as useful to the 
manufacturers of rolling mills and to engineers who 
installed them as it undoubtedly was to operators. 

Captain C. A. Ablett called attention to some 
Carnegie Scholarship Memoirs prifited in 1906, con- 
taining some ifiteresting- matter to those concerned 
with rolling mills. Discussing a table in the report, 
showing that the times for maniptlation in the 
rolling of the ingots referred to was greater than the 
net rolling time, the times being approximately 
150 and 100 seconds respectivély, he suggested that 
live rolling gear driven by three-phase motors was 
slower than that driven by D.C. motors. He also 
suggested that live roller gear fitted with roller bear- 
ings started more quickly, was more handy, and 
enabled the manipulation time to’ be reduced. 

(To be continued.) 








Empire Exhibition, Glasgow. 
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(Continued from page 565, May 20th.) 


E continue in the following article our description 
of the engineering exhibits at the Empire 
Exhibition, Bellahouston Park, Glasgow. 
Vickers Lrp. 

The Vickers group of companies, of Vickers House, 
Broadway, Westminster, London, S8.W.1, is repre- 
sented in the Palace of Engineering on a large 
stand near the main entrance, where a display 
of the products of this concern is staged. These 
products range from warships and commercial ships 
to drills and hack saws, and while it is. of course 
not possible to include specimens of all the manu- 
factures of the various companies comprised in the 
group, visitors to the stand will be undoubtedly 
impressed with the wide range of the activities in 
which they are engaged. 





Representing the armament and other interests of 
the Vickers-Armstrongs Company are models of 
warships and commercial ships; a 75mm. anti- 
aircraft gun with a predictor; machine guns and 
rifles ; submarine mines ; a paravane and a torpedo. 
Also shown are models of a cement making plant, a 
gill pump, coal hoists, man cages, and mine skips. 

Among the commercial activities of Vickers- 
Armstrongs, Ltd., is exhibited a range of cardboard 
box, container, and wire stitching machinery, manu- 
factured by the company at its Crayford Works, 
Crayford, Kent. A considerable number of our 
readers will not have come into contact with this 
sphere of activity and therefore a description of the 
machines may be of interest. 

In Fig. 25 we illustrate a rotary cutting and 
coring machine, designed for the high-speed cuttings 
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of box and lid blanks from the full-sized sheet of 


cardboard, the blanks being simultaneously scored 
in their passage through the machine to a dimension 
corresponding to the depth of the box or lid. The 
machine consists essentially of a scoring element 
incorporating a beam on which scoring tools are 
mounted. These tools are adjustable for position 
along the beam and for depth of score in the board, 
in conjunction with a lower ground steel shaft over 
which the board passes. 


Comprising a pair of steel 


effected by means of a push bar which runs through 
the anvil and operates a plunger clincher. Governed 
by an open cam and lever, the clinch is timed to take 
place after the driving of the stitch is completed ; 
the legs of the stitch are deflected on to the clincher 
by sloping faces on a replaceable hardened steel plate 
screwed to the anvil end. 

The stitching mechanism of the machine illustrated 
in Fig. 27-—-a 30in. container wire stitching machine 














FiG. 25—CUTTING AND CORING MACHINE FOR CARDBOARD BOx 


cutter shafts, the cutting element carries rotary 
shear cutters which are likewise adjustable for 
position. Feed, intermediate and delivery rollers 
are furnished for controlling the board in its passage 
through the machine. The board is fed on to a cast 
iron feeding table and, after having been cut and 
scored, it falls into a wooden receiving tray at the 
rear of the machine. After the first passage of the 
boards through the machine the scoring tools and 
cutters are reset—unless the box or lid is square— 
and the cut and scored pieces are fed through a second 
time for cross cutting and scoring. 

Two sizes of adjustable feed ‘“‘ Empire” wire 
stitching machines—-20in. and 30in.--are exhibited 

















FiG. 26—WIRE STITCHING MACHINE—VICKERS 


on the stand; in the accompanying engraving, 
Fig. 26, we illustrate the smaller model. These 
machines are used mainly for the wire stitching of 
cardboard boxes—a method of assembling boxes 
which is claimed to give advantages as regards 
strength and rapidity of operation. The machine 
takes wire from the reel shown mounted on the upper 
arm, feeds and cuts it off to length, thereafter forming, 
driving, and clinching the stitch. A hand screw 
adjustment simultaneously regulates the stroke of 
the feed lever and the position of the cut-off, so that 
the wire feed can be readily adjusted to suit the thick- 








MANUFACTURE—VICKERS 


described above, including adjustability of the wire 
feed and cut-off and the staple support necessary to 
secure power of penetration. 

This type of machine is exclusively employed for 
stitching the side seams of what are known as heavy 
collapsible containers. The board used can be either 


one-tenth of an inch in the solid board, with 
a correspondingly high resistance to penetration. 


Corrugated board, while not offering as much resis- 
tance to penetration by the wire, affords com- 
paratively little support to it in its passage 
through the work, since it is undesirable to destroy 
the effect of the corrugations by high compression. 
Such containers are used for the transport of canned 
or bottled goods, wireless sets, electric lamps, and so 
forth, and normally conform’ to specifications laid 
down by the railway authorities so far as board and 
wire is concerned. The containers are generally 
made from the single sheet of container board, con- 
sisting of four panels forming the sides and four fold- 
over flaps, top and bottom. A stitching flap is left 
on one of the end panels and the other end panel is 
stitched thereto. 

Known as an 


“open” anvil, the anvil on this 

















FIG. 27—WIRE STITCHING MACHINE—VICKERS 


machine is of particular interest. In stitching the 
container the two inside panels pass under the anvil, 
supported by the table. The two end panels, one of 
which carries the stitching flap, are folded over, one 
passing over the top face of the anvil and the other 
carrying the stitch flap, passing inside the throatway 
of the anvil. The two panels are then brought to- 
gether and wire stitched at a position clear of the 
part of the anvil forming the throatway. Clinching 


—is identical with that incorporated in the{machine 


solid or corrugated fibre board, up to a thickness of 


die. In this way the “ open” anvil enables the con 


comparatively large-sized containers, 

Another machine, illustrated in Fig. 28, is known 
as apamphlet wire stitching machine; it has a 
maximum thickness capacity of ~yin. A feature 
claimed for this machine is simplicity. By removing 
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FIG. 28—PAMPHLET WIRE STITCHING MACHINE 
—VICKERS 


mechanism can be withdrawn as a unit, for purposes 
of inspection, adjustment, or cleaning. In addition, 
the forming and driving members, retained by a 
hinged cover plate, are readily removable. The 
table is mounted on the clinching block and is adjust - 
able for two positions—the saddle position, enabling 
pamphlets to be wire stitched through the back, and 
the flat position for stitching pads and so forth. In 
general principle the feeding, forming, and driving of 
the stitch is similar to that incorporated in the 
machines described above. The clinching operation, 




















FIG. 29—MODEL OF 230-TON INGOT-—E.S.C. 


however, is effected by means of “ wipe-in ”’ clinchers, 
literally wiping in the stitch legs to lie flat against the 
work, finishing with a slight upward motion for tight- 
ness of clinch. 

Amongst a number of exhibits shown by the 
English Steel Corporation is an attractive full-sized 
model of the largest steel ingot yet manufactured in 
Britain. The ingot weighed 230 tons and the model 
is illustrated in Fig. 29. The model is shown on a 
bogie being charged into a reheating furnace, the gas 
from the ports being reproduced by special lighting 
effects. Several of these 230-ton ingots have been 
made recently by the company in both carbon and 
alloy steels. A full description of these ingots 
appeared in our issue for October 15th, 1937. 

The largest actual exhibit of the English Steel Cor- 
poration is a 30-ton steel rotor shaft—F ig. 30—which is 
27ft. 4in. long and 37}in. diameter at the centre. The 
shaft was manufactured for an 18,000-kW_ turbo- 








ness of the work. The clinching of the stitch legs is 


is effected by means of a hardened renewable steel 


generator running at 3600 r.p.m. 


tinuous feeding of the containers through the machine 
—a feature which permits rapidity of handling of the 


a single tommy screw the whole of the feed and cut-off 
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The English Steel Corporation has amongst its 
other exhibits on the stand a locomotive crank axle, 
which has run nearly one million miles and has been 
returned to the works in good condition ; a model of 
a boiler unit with solid forged high-pressure drums ; 
and an automatic railway coupler in action. Exhibits 
hy subsidiary companies include a complete bogie 
incorporating side frames, bolsters, springs, wheels, 
and axles of English Steel Corporation manufacture, 
supplied by Taylor Brothers and Co., Ltd., and a 
stern frame, propeller shaft bracket, and mill pinions 
made by the Darlingiun Forge, Ltd. 





An unusually interesting exhibit is a Vickers pro- 


types of moulding boxes, the standard range covering 
boxes up to an area of 1280 square inches. For boxes 
having a greater area than 600 square inches, two 
or more synchronised solenoids are employed to 
obtain a uniform pressure over the entire box area. 
The sand pressures for box and boxless moulding 
are 35lb. and 50lb. per square inch respectively, 
but the degree of hardness may be varied by adjust- 
ment of the pressure head, and this adjustment 
also allows boxes of various depths to be used. 
Machines are made to suit various types of pattern 
plates in three forms: (a) Squeeze strip, (6) down- 
sand frame squeeze strip, and (c) boxless. If required, 





equipped to permit the use of boxes of practically 
all shapes (round, square, or rectangular), with the 
maximum widths and lengths shown below. Existing 
boxes and pattern plates can generally be adapted 
to suit the machines : 


Maximum Maximum Current 

width of length of Strip. required at 
box. box. 240 volts D.C, 
din. 22in. 34in. 38 amperes 
18in. 26in. 34in. and 6in. 69 amperes 
2lin. 30in. 34in. and 6in. 76 amperes 
24in. 34in. 3$in. and 6in. 90 amperes 


made with 34mm. or Gin. 


supplied having a stripping 


Standard machines are 
strip, but machines can be 
length up to 10in. 

The pattern draw, effected during the return stroke 
by gravity, is controlled by oil dashpot and adjustable 
needle valve by which any desired stripping speed is 
obtained. The magnetic circuit is embodied in the 
main frame of the machine. 

Downsand frame squeeze 
made in the following sizes :— 


strip machines are 


Maximum width Maximum Current required 
of box height of box. at 240 volts D.C. 
L5in. 22in. .. 38 amperes 
18in. 26in. 69 amperes 
2lin. 30in. 76 amperes 
24in. 34in. 90 amperes 


Larger machines can be supplied if required. 
The double face boxless machine shown in Fig. 32 


is suitable for production of boxless moulds from 
double-sided pattern plates, the top and bottom boxes, 
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FIG. 30—30-TON STEEL ROTOR 


jection microscope, which, together with a collection 
of surveying instruments, represents the manufac- 
tures of Cooke, Troughton and Simms, Ltd. A malt 
mill is shown by Robert Boby, Ltd., and specimens 
of the varied products of the Ioco Rubber and Water- 
proofing Company are displayed on another section 
of the stand. 

We hope to return to some of these exhibits in a 
future issue. 


BRITISH INSULATED CABLES, LTD. 
Magnetic moulding machines, electric resistance 
welders, and static condensers for power factor correc- 
tion are being shown by British Insulated Cables, Ltd., 


of Prescot. The use of electricity for operating the 

















FIG. 31—MOULDING MACHINE-B.1I.C. 


moulding machines is claimed to offer important 
advantages, such as ease of installation and operation, 
and low upkeep costs. No compressor or hydraulic 
accumulator or pipe lines are necessary. The founda- 
tion pits are arranged so that access to all parts can 
be quickly obtained. Rolled steel channels across 
the pits form the foundations, which can be placed in 
position immediately they are delivered. As the 
machines only use current during the short period 
required for squeezing, which approximately 
1} sec. to 2 sec., the current consumtion is low. As 
an example, 350 complete moulds in boxes 20in. 
by 12in. by 3}in. deep have been produced with a 
current consumption of approximately 34 units. 

The machines are made to suit various sizes and 


is 





AND OTHER PRODUCTS—E.S.C. 

all machines are fitted with electrically operated 
pattern plate vibrators, push-button control, and 
electric heaters, with a three-heat controlling switch, 
to enable the pattern plates to be worked at a given 
temperature. 

D.C. is necessary for the operation of the machines, 
and if the supply is A.C. a rectifier or converter must 
be used, but this auxiliary need only have a low rating 
for operating a battery of machines, as a sequence 
relay device can be fitted for preventing any two 
machines operating simultaneously. As the squeeze 
operation only takes 1} to 2 sec., it is possible to 








FIG. 32—MOULDING MACHINE-—B.I.C. 


operate a battery of machines without appreciable 
delay. Draw pins at four points and stripping rods 
at two points all working in renewable self-lubricating 
bushes, give, with the main ram, seven points of 
alignment, and all contribute to the accurate draw 
necessary in high production work. 

The pattern draw, effected during the return 
stroke by gravity, is controlled by an oil dashpot 
and adjustable needle valve that any desired 
stripping speed is obtainable. In the latest machines 
the stripping frame rods are also fitted with pistons 
which work in oil dashpots, interconnected and 
balanced to ensure as nearly as possible a perfect 
strip. Single or double-sided plates may be used 
on the machines and special attention has been given 
to simple and speedy interchangeability of plates 
and also to the question of stripping plate work. The 
machine is designed so that production can be 
obtained by any of the three systems. 

The 8.8. squeeze strip machine shown in Fig. 31 
is made in four standard sizes suitable for single 
and double-sided pattern plate work, and can be 


sO 





measuring 12in. by 17in. by 4}in., and 12in. by 17in. 
by 4tin. respectively, being components of the 
machine. The machine is controlled by a push- 
button fixed to the swing head which is rigidly 
held against upward or lateral thrust. By depressing 
the push-button with pattern frame and top box 
in position, the machine rams the top and bottom 
boxes simultaneously, and without further control 
the top box is automatically held by spring-loaded 
clips, after which both top and bottom boxes are 
stripped by gravity, controlled by oil dashpot. 
The pattern frame is then swung clear and the 
machine operated in a similar manner for closing 
and demoulding, during which operation the spring 
clip opening bar releases the top box and the com- 
plete mould is closed, pushed out, and deposited 
on the machine table during the return stroke, by 
operation of a valve designed for simple controi. 

The squeezing, stripping, and demoulding speeds 
van be adjusted to suit requirements, and the 
machine is designed to ensure accurate stripping 
and assembling. 

The patented swing head, fitted with 
bottom thrust ball races, eliminates the use of a 
strain rod. Thrust from the main ram is taken on 
a collar of ample bearing area fitted to the machine 
column, and the head is locked in position against 
a suitable stop to maintain alignment between the 
top and bottom boxes. As it is important to ensure 
that the bottom box has perfect alignment and 
does not move laterally, bearings of ample diameter 
and length are provided, both on the machine ram 
and the two side rods. All bearing shafts and rods 
work in renewable gun-metal bearings. The power 
unit of the machine is constructed on the same lines 
as the other machines which are supplied with 
control gear. An electric heater and vibrator to 
suit any ordinary workshop voltage can be fitted. 


top and 


Bascock AND Witcox, Lrp. 


Two stands at the Exhibition, one in the Palace of 
Engineering and the other in the Coal in Home and 
Industry Pavilion, are occupied by Babcock and 
Wilcox, Ltd., of Babcock House, Farringdon-street, 
London, E.C.4. On both of these stands are shown 
exhibits typical of the firm’s own products and of the 
products of its subsidiary companies, viz., the 
Stirling Boiler Company, Ltd., Spencer-Bonecourt, 
Ltd., Erith’s Engineering Company, Ltd., the 
Calorizing Corporation of Great Britain, Ltd., the 
Clarkson Thimble Tube Boiler Company, Ltd., and 
Edwin Danks and Co. (Oldbury), Ltd. 

Most of these manufactures have been previous!) 
described in THE ENGINEER, and will be familiar to 
our readers. We propose therefore to append a short 
list of these exhibits with a few descriptive notes in 
this article and to describe in some detail under another 
heading in this issue, the exhibit of Messrs. Babcock 
and Wilcox’s research department, together with the 
equipment installed at the research department’s 
workshops and laboratories. 

In the Palace of Engineering there is shown a 
style 28 stoker, 1lft. wide and 18ft. long, operated 
by a style 25 driving gear. There is also to be seen a 
half boiler drum of Babcock “Class One ”’ fusion- 
welded construction. More than 200 fusion-welded 
boiler drums are stated to have been constructed at the 
firm’s Renfrew works, for various pressures up to and 
including 953 lb. per square inch, as well as 225 other 
pressure vessels for pressures up to and including 
1495 Ib. per square inch. Other exhibits include a 
full-sized corner section of a hopper bottom furnace 
of Bailey construction. Construction with the Bailey 
furnace wall is claimed to present advantages and such 
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walls are actually in operation with boilers of a capacity 
as low as 75,000 lb. of steam per hour, Babcock 
piping is represented by a l6in. bore corrugated 
expansion bend or crossover piece. In addition to the 
foregoing, a large selection of Babcock valves are 
shown, together with smaller exhibits, such as a 
model of a Stirling boiler, fusion and flash-welded 
test specimens, and so forth. 

In the Coal in Home and Industry Pavilion, a 
Babcock-Erith flue type stoker and a style 31 stoker, 
7ft. wide and 12ft. long, with style 24 driving gear, 
ure shown. The research department exhibit, typify- 
ing some of the investigation work done by the firm 
on fuels, which, as mentioned above, we describe 
elsewhere, is also to be found on this stand. Other 
exhibits include soot blowers, valves and conveyor 
machinery which last named is exemplified by con- 
veyor chain details, sample buckets, and a range of 
belt conveyor idlers. The Calorizing Corporation of 
Great Britain, Ltd., shows representative annealing 
pots and case-hardening boxes, which are rendered 
heat resistant by the Calorizing process, as well as 
examples of castings in Calmet heat-resisting alloys, 
while the other subsidiary companies exhibit models 
and photographs of their products. 

(To be continued.) 








Letters to the Editor. 


We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


A SUGGESTED OPTICAL METHOD FOR TORSIONAL 
VIBRATION ANALYSIS. 

Sir,—In a recent article* Dr. J. Dick uses an optical 
analogy to establish a graphical method for the analysis 
of torsional vibrations. The writer ventures to put forward 
the following purely optical method for Dr. Dick’s con- 
sideration and criticism. 

The “free-free”? dynamical system, Figs. ¢ and d, 
consisting of three *‘ masses” I,, I,, and I, spaced at 





forms an extension to Dr. Dick’s initial optical analogy, 
which, in the writer’s opinion, would appear to allow the 
analysis to be completed by purely optical means. 

The lenses are assumed held in some form of panto- 
graphic fixture which will keep the ratio of their distances 
apart equal to the ratio of the distances between the 


masses, 7.¢., 
rice ap at |.) a ae ae iar 2 


An axial beam of light of cylindrical form, whose com- 
ponent rays are parallel, enters the lens system from the 
left, Fig. a. the lenses being moved to positions « and 8 
to produce a cylindrical emergent beam. 

The lenses are now in an optical position corresponding 
to the lower frequency of vibration of the dynamical 

A typical ray enters at a b parallel to the axis 
It emerges at de parallel to the axis after being 
deflected successively along be and cd. It crosses the 
axis at the point of convergence, or node, n,. The point 
n, is obtained in the usual way by placing a screen between 
lenses 2 and 3, and noting the position of the screen at 
which the beam shrinks to a point. The focal length of 
lens 1 is go and the points n,, 0 are transferred to their 
positions N, O in the dynamical system by the lines which 
are shown radiating from the point R, in order to emphasise 
the proportional relationship existing between the optical 
and dynamical systems. The lower frequency f, of vibra- 
tion is then found from 


(2 xf,2=N J/hl,=N J/g], .. =e 


system. 
ghm. 


To find the upper frequency, the lenses are moved 
further apart to the positions y and 8, Fig. 6, so that the 
beam is again cylindrical on leaving the system. In this 
case a specimen ray enters parallel to the axis at pq and 
leaves at tu parallel to the axis. The ray crosses the axis 
at the points n, and ns, which, when transferred to the 
dynamical system give the nodes N, and N;. The upper 
frequency f, is then given by 


(2 fe)2=NI/mlj=NJ/Agly . . - - (4) 


On comparing Figs. a and c, which refer to the lower 
or one-noded vibration, it is seen that the “ray path” 





abcnde in the optical system is the analogue of the 
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intervals 4 and 7 along a uniform elastic shaft GH M 
of stiffness NJ per unit length, is taken as an example. 
The equivalent optical system, Figs. a and b, consists of 
three thin lenses 1, 2, and 3, whose respective curvatures 
are proportional to the respective masses, 1.e., 

1/r,=Kk1,; 1/rg=kI,; lfre=kE, . . . (1) 
where 7}, 72, &c., are the radii of curvature of the lenses; 


and k is a constant of convenient magnitude. The step 
of actually replacing each mass by its equivalent lens 





***A Graphical Method of Analysis for Torsional 
Vibrations,” THe ENervEEr, Vol. 165 (1938), pages 267-8, 
March 11th, 1938. 
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“vibration form” or “elastic curve” ABCN,DE in 
the dynamical system. 

Similarly, Figs. 6 and d, which refer to the upper or 
two-noded vibration, contain ray path and vibration 
form analogues pq ns nztu and PQN,S NT U respec- 
tively. 

If the foregoing optical method be valid for multi-mass 
systems, it may prove to be a useful addition to the 
various methods, algebraical, arithmetical, graphical, and 
electrical, already available for the solution of problems 
in torsional vibration. 

G. G. McDonap. 

The University, Glasgow, W.2, 

May 17th. 





SIXTY YEARS AGO. 


THE condition of Waterloo Bridge was causing anxioty 
as long ago as 1878. In a leading article in our issue of 
May 3lst of that year, we quoted the opinion of “ com. 
petent professional authority ” that the bridge might fall 
at any moment. The trouble which had developed was 
that which ultimately led to the decision, now imple- 
mented, to pull down the structure with a view to building 
an entirely new bridge on the site, The central piers 
had begun to sink in a manner which threatened the 
stability of the arches. In our leading article we dis- 
cussed the probable cause of the sinking and what steps 
could be taken to prevent further decadence. Whatever 
was the cause of the subsidence, it had not, we argued, 
been in existence when the bridge foundations were 
constructed. We traced the trouble to the fact that the 
foundations had not been carried to a depth sufficient to 
meet the increased scour of the river bed which had 
followed the construction of the Thames Embankment 
fifty years or so later. Considering what could be done 
to improve the position, we expressed the opinion that 
no permanent remedy could be applied. The settlement 
of the foundations of any stone bridge would sooner or 
later prove fatal to the strength and durability of the 
structure. Short of underpinning the foundations— 
an operation which, in the case of Waterloo Bridge, 
was held to be impracticable—we contended that nothing 
could be done which would make the bridge safe for all 
time. It had, we noted, been proposed to protect the 
piers by surrounding them with a casing of iron cylinders. 
We questioned both the practicability of carrying out 
this plan and its efficacy, assuming that it could be carried 
out. There were, we said, serious practical objections to 
sinking piles or cylinders in the vicinity of any structure 
to @ greater depth than that to which the existing founda- 
tions were carried. The piers of Waterloo Bridge were 
founded on sand and gravel, a dangerous subsoil to disturb. 
It was quite possible that the plan proposed might, 
instead of strengthening the piers, undermine them and 
bring down the bridge bodily. An actual instance of that 
had occurred when the dining hall of King’s College, 
London, had fallen shortly after the excavation of the 
adjacent ground for the Metropolitan Railway. Some- 
thing, we suggested, might be done by lightening the 
bridge of a portion of its very great weight, but whatever 
steps were taken the trouble which had developed should 
be taken by engineers as a warning not to build any more 
stone bridges across the Thames within the Metropolitan 
Area.... At the Royal Society’s Conversazione last 
week, Messrs. Howard Brothers exhibited specimens of 
the original timber piling on which Rennie built the 
foundations of Waterloo Bridge in 1810, and of Canadian 
timber piling added in 1882 to strengthen the cut-waters. 
The timber, in spite of its immersion in tidal water, was 
remarkably sound, so much so that some of the 1882 
material—Canadian rock elm toned by the waters of the 
river Thames to a very attractive grey shade—was used 
for making elaborately carved doors for the Coronation 
Annexe to Westminster Abbey. The timber is also highly 
prized in the form of veneering. 








INTERNATIONAL CONFERENCE OF NAVAL 
ARCHITECTS AND MARINE ENGINEERS. 


UNDER the joint auspices of the [Institution of Naval 
Architects and of the Institute of Marine Engineers, an 
International Conference of Naval Architects and Marine 
Engineers will be held in London on June 16th to 18th, 
1938. It is anticipated that some 300 naval architects 
and marine engineers, including ladies, will attend from 
many parts of the world, in addition to the British 
participation. Important delegations are expected from 
Belgium, France, Germany, Holland, Italy, and the 
United States of America. 

Following an eve of Conference reception offered to 
the foreign delegates by the Committee of Lloyd’s Register 
of Shipping, there will be an inaugural reception and 
luncheon on June 16th at Grosvenor House, Park- 
lane, at which the chair will be taken by Lord 
Stonehaven. 

A reception at Lancaster House has been offered by 
H.M. Government, and on June 17th a reception, con- 
versazione, and dance at the Guildhall offered by the Lord 
Mayor, Sheriffs, and Court of Common Council of the 
City of London. 

On June 17th an excursion by water to Greenwich 
has been arranged. The party will be received by the 
Admiral President of the Royal Naval College. After a 
visit to the College, lunch will be taken at the National 
Maritime Museum, followed by a visit to the Galleries 
and tea. On June 18th there will be an up-river 
excursion from Windsor to Henley following a visit 
to the Castle, &c., the rest of the trip being made by 
train. 

On June 16th and 17th a number of papers will be read 
and discussed, and a visit has been arranged to the 
National Physical Laboratory, Teddington. 

The programme of papers is as follows :— 

On Thursday, June 16th, at Grosvenor House, Park- 
lane, at 2.30 p.m.: ‘‘ Trends in Shipbuilding,” by Mr. 
James Montgomerie ; “‘ Effect of New Safety Regulations 
in Senate Report No. 184 on the Design of Merchant 
Ships,” by Commander Howard L. Vickery, U.S.N.; 
‘*The Present Trend in Marine Engineering in the United 
States of America,” by Mr. J. E. Burkhardt; ‘‘ Marine 
Engineering Problems of To-day,” by Mr. Sterry B. 
Freeman. 

On Friday, June 17th, at the Royal Society of Arts, 
John-street, Adelphi, W.C.2, at 10 a.m.; ‘‘ Experimental 
methods to Determine the Strength of Materials in 
relation to Shipbuilding,” by Monsieur H. de Leiris ; 
** Whirl of Diesel Engine Crankshafts,” by Messrs. G. 
J. Lugt and N. J. Visser ; ‘‘ Ocean Waves, Freeboard and 
Strength of Ships,” by Professor Dr. Ing. G. Schnadel ; 
*“Some Contribution to the Theory of Rolling,” by 
Professor Yoshihiro Watanabe. 
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Rail and Road. 


THe Menat Suspension BripGe.—The Minister of 
Transport has accepted the tender of Dorman, Long and 
Co., Ltd., for the reconstruction of the Menai Suspension 
Bridge. The work, which is to cost £225,000, will be 
begun during the next few weeks. 


OIL-ENGINED LOCOMOTIVES FOR ARGENTINA.—In con- 
nection with its general plan for the improvement of goods 
train services the Argentine State Railways is calling for 
tenders for sixty-fouf oil-engined locomotives. The esti- 
mated cost of the new engines is £300,000. 


S.R. EnarnE DERAILMENT.—On Thursday, May 19th, 
a Southern Railway locomotive left the rails on approach- 
ing Ludgate Hill bridge, shortly before midday. The 
engine blocked three lines and cut one of the feeder cables 
for the electrified lines. The accident necessitated the 
closing of Holborn Viaduct Station, and normal services 
were not resumed until 7.30 p.m. 


Roap Buritpine OvER MarsHEs.—-A note in the Road 
Abstracts issued by the Department of Scientific and 
Industrial Research and the Ministry of Transport describes 
a method of building roads over swamps and marshy ground 
which has been used with success in Germany. An earth 
embankment was first built over the soft material, which 
was then displaced by exploding charges under the 
embankment. 

Cotour Licut SIGNALS on L.M.8.—In order to provide 
for more rapid handling of traffic over the busy section of its 
main line near St. Pancras, and to afford improved signal 
visibility in connection with the Belsize tunnels, the 
London, Midland and Scottish Railway Company is shortly 
to install electric colour light signals on the north side of 
Carlton-road Junction signal-box, at a cost of £6500. 
The new signalling, which will enable Haverstock Hill 
signal-box to be abolished, will apply to both the up and 
down goods lines and to the down (north-bound) passenger 
line. The up (south-bound) passenger line has already 
been equipped with colour light signalling. e 


British Moror Car Inpustry.—A satisfactory feature 
of progress in the motor vehicle industry is the large 
increase in April exports compared with April, 1937. 
Exports of private cars show an increase of 24-24 per cent. 
in numbers and of practically £200,000 in value. For the 
four months ended April, 1938, the total value of cars and 
commercial vehicles exported shows an increase over the 
comparable period of last year of over £579,000. The sales 
of new vehicles on the home market in March show a 
decrease of just under 2000, when compared with March, 
1937. Purchases by the Government, however, were con- 
siderably greater than in March last year; while sales of 
10 H.P. and 12 H.P. private cars also increased. Total 
production for March is a little below that of March, 1937, 
commercial vehicles, however, being up by 720 units. 


SIGNALLING IN TUNNELS.—An interesting method of 
overcoming the difficulty experienced in making colour 
light signals visible in tunnels worked by steam traction 
is described in the Railway Gazette. Neon type tubes 
have been used in the installation described at each end 
of Rouen (R.D.) Station. The tubes are fixed to the 
tunnel wall, level with the engine cabs, 15 m. in rear of 
the actual signal, each formed of two 2-5 m. elements, 
so giving a 5 m. long band of colour, red, yellow, or green, 
in repetition of the signal aspect. Radiation in smoke 
makes the total effect about 12 m. long. By appropriate 
construction the tubes are practically monochromatic, 
their colour always appearing true to the eye, despite 
changes in the atmosphere. Current is supplied by a 
115/3000 V transformer. The arrangement has now been 
in use some six months and has proved so successful that 
another installation is to be put in at Lisieux. 


A New Moupevarp ror HEAvy VEHICLES.—A new type 
of mudguard for use on large tank wagons for overseas 
service has been introduced by Leyland Motors, Ltd. 
The new mudguards consist of heavy gauge diamond mesh 
netting, and have been designed with the object of with- 
standing a continual bombardment of flying stones thrown 
up from the rough tracks and boulder-strewn roads on which 
these machines travel. Experience has shown that after 
extensive service even exceptionally strong sheet metal 
guards have eventually been perforated, and in some 
cases damaged beyond repair by this continual strain, and 
by using a mesh material it has been possible to manu- 
facture the guards in a heavier gauge without incurring 
additional weight. During dry weather, guards of this 
type will serve merely as a stone catcher, but in wet 
weather they will be provided with easily fitted rotproof 
canvas covers, which will protect the bodywork from 
sprayed mud in the usual manner. 


RETIREMENT OF Mr. C. R. Byrom.—Mr. C. R. Byrom, 
Chief Operating Manager of the London, Midland and 
Scottish Railway Company, is retiring at the end of this 
month, and on Friday, May 20th, completed the last of 
the sixty-four Royal train journeys which he has made 
since November, 1926. During this period Mr. Byrom 
has been in charge of all trains in which the King has 
travelled on the L.M.S. Railway, the total mileage covered 
in this capacity amounting to 17,795 miles. Retiring 
from the L.M.S. after forty-two years’ serviee with that 
company and with the former London and North-Western 
Railway, Mr. Byrom has been in charge of the operating 
side of the L.M.S. Railway for 11} years, during which 
period he has helped to bring about a number of the high- 
speed runs now in operation. Mr. Byrom introduced into 
L.M.S. operating activities the ‘“‘ League ” system of com- 
petitive efforts between the various divisions and districts 
of the system in order to stimulate the staff towards 
maximum punctuality in the various engine sheds, and to 
foster rivalry in reducing engine casualties. ‘‘ Punctuality 
Days,” when every railwayman concerned with train 
working is urged to make a special twenty-four hours’ bid 
to secure 100 per cent. punctuality, were also originated 
by him, and under his auspices the L.M.S. publishes its 
own operating monthly journal, On Time, for encouraging 
greater punctuality, safety, and general operating 
efficiency. Mr. T. W. Royle, Chief Assistant Commercial 
Manager, has been appointed to succeed as Chief Operating 
Manager from June Ist. 








Miscellanea. 





A New Mareriat ror Pires.—At a meeting of the 
American Chemical Society a process for making pipe 
lines of sulphur instead of steel was described. To make 
@ pipe sulphur is mixed with coarse sand or coke, in addition 
to shredded asbestos. Such pipes were said to be able to 
stand pressures up to 75 lb. per square inch. 


Om From Gas.—In a paper before the Institute of Fuel, 
recently, Dr. W. W. Myddleton said that a commercial 
plant for the production of oils from gas was now nearing 
completion at Bedlay Colliery, near Giasgow. This plant 
will treat from 150,000 to 200,000 cubic feet of gas per 
day and produce between 136 and 180 gallons of synthetic 
oil, as well as wax and olefinic still head gases. 


ELEcTRIcITY IN NORTHERN IRELAND.—The sixth annual 
report of the Electricity Board for Northern Ireland shows 
that up to and during 1937 the Board had spent over 
one and a-half million pounds on works. During the year 
@ new control station at Rosebank was put into service and 
a number of transmission lines and networks completed. 
The sales for the year totalled nearly 40 million kWh and 
the number of consumers increased to 35,936. 


InsTITUTION or British AGRICULTURAL ENGINEERS.— 
On Tuesday, May 24th, a meeting was held at the Institu- 
tion of Mechanical Engineers with a view to the formation 
of the Institution of British Agricultural Engineers. It 
was suggested that a committee should be appointed to 
act as a temporary Council to receive and adjudicate upon 
applications for membership and that when fifty approved 
applications have been received a meeting of these members 
should be convened for the purpose of electing officers and 
Council. For further particulars application should be 
made to the Secretary at the temporary offices of the 
Institution, 17, Victoria-street, S.W.1. 


EDUCATION FOR THE MintnG InpDustRy.—In his presi- 
dential address before the North Wales Branch of the 
National Association of Colliery Managers, Mr. J. H. 
Roberts said that, to accelerate its progress to the same 
extent as other industries, the mining industry must 
develop a new outlook towards education. A compre- 
hensive scheme for mining education would include :— 
Safety classes for boys ; safety discussions and debates for 
adults; popular lectures; a colliery firemen’s course ; 
revision courses for officials ; a Home Office examination 
course ; a colliery mechanical engineers’ course ; a colliery 
electrical engineer’s course ; and research. 


Breakine Up S1rac ry .Furnaces.—The use of 
“ Cardox ” cartridges for the breaking up of slag in fur- 
naces was recently discussed at a meeting of the American 
Institute of Mining and Metallurgy. Mr. Fon Dersmith, 
of the Armco Corporation, said that this method had 
been successfully used on two of the Corporation’s furnaces 
and the main advantage lay in the saving of furnace pro- 
duction time. Comparing the use of dynamite and 
** Cardox ”’ for this class of work, one member said that, 
whereas dynamite prematurely exploded in hot slag, 
** Cardox ” was not affected, although it was recommended 
that a stream of water should be run into the holes both 
during and after drilling. 


MINING IN LANCASHIRE IN THE Past.—In a paper 
before the Manchester Geological Society, Mr. L. C. 
Maitland said that about half a century ago baskets were 
still being used for winding the men and boys and coal up 
and down one of the pits of the Winstanley Colliery Com- 
pany. A flat hemp winding rope was used and the baskets, 
which were about 4ft. 6in. in diameter by 2ft. 6in. deep, 
were hung on the rope by four chains. These baskets 
fitted on small four-wheeled trams down in the workings 
and on the surface. The same colliery also had a railway 
line from the pit to the canal at Wigan. The coal was 
placed in wagons which ran down to the canal by gravity 
and were hauled back by horses. 


Speciat Areas.—During April the Commissioner for 
the Special Areas of England and Wales promised grants 
towards the estimated cost of £46,938 of public health 
schemes in the special areas. The total commitments at 
the end of April in respect of all the special areas in 
England and Wales were approximately as follows :— 
Grants to assist industry, £4,841,000; grants for land 
settlement, &c., £3,256,000 ; grants towards the cost of 
schemes urgently necessary in the interests of public 
health, £5,328,000 ; other grants, £2,165,000; making a 
total of £15,590,000. The total expenditure involved, 
excluding the capital brought into the areas by new firms 
established on the trading estates and elsewhere, was more 
than 21 million pounds. 

Jornt COMMITTEE ON MATERIALS AND THEIR TESTING.— 
It is reported that the Joint Committee on Materials and 
their Testing is making arrangements for the second 
general discussion which will centre round a group of 
papers on various aspects of non-destructive testing, 
including the use of X-rays and gamma rays and magnetic, 
electrical, acoustic and general methods. As in the case of 
the first discussion, it is intended to invite papers from 
selected experts with the object of presenting and record- 
ing the general state of knowledge and current opinions. 
Steps have accordingly been taken to secure papers from 
Germany, Holland, and the United States, as well as from 
this country. The discussion will take place in November 
next under the egis of the Institution of Electrical 
Engineers, and details will be announced in the near future. 


New Inpustry In Utster.—A new factory for the 
production of power alcohol is to be built in Northern 
Ireland. The erection of the plant is to begin almost 
immediately, and it is expected that production will 
begin in twelve months time. The new industry will at 
first provide work for 300 men, but that number will be 
greatly increased as ancillary activities are developed. 
The promoters of the scheme anticipate that the avail- 
ability of low-priced industrial alcohol in Northern Ireland 
will attract to the country a number of other new indus- 
tries in which this raw material is employed. The com- 
pletion of an agreement with regard to the extent of the 
financial assistance to be provided by the Northern Ireland 
Government towards the establishment of the alcohol 
plant has been announced by Sir Roland Nugent, Chairman 
of the Ulster Development Council. 





Air and Water. 





THE Danuse.—The Rhine—Main—Danube Canal is to 
be completed by 1945, and the Danube below Vienna as 
far as the Austrian frontier is to be developed as a shipping 
thoroughfare. The estimated cost of this work is about 
624 million pounds. 


SHIPBUILDING ON THE TyNE.—Of the forty-six ships of 
345,000 tons now being built on the Tyne, twenty-five, 
aggregating 191,000 tons, are for merchant service and 
the remainder are warships. Last year in the correspond- 
ing period the ships building totalled 302,000 tons. 


THe ‘“ Maurrranta.”—Since the keel of the ‘‘ Mauri- 
tania,” the new liner of the Cunard White Star Company, 
was laid on May 24th, 1937, nearly 17,000 tons of steel 
have been added to the hull. The ship is to be launched on 
Thursday, July 28th next, and preparations are well 
advanced. Launching ways, 760ft. long and 7ft. wide, are 
now being laid under the hull, and the cradles for the bow 
and stern poppets are being built. 

AMERICAN Surps IN Paciric Service.—The United 
States Maritime Commission has, according to the Journal 
of Commerce, pledged itself to the immediate institution 
of a Federal shipbuilding programme for the rehabilitation 
of West Coast shipping, the cost of which will be between 
90 million and 100 million dollars. The Commission, it is 
stated, recognises the “‘ imperative need ”’ for construction 
of at least twenty-four new ships for Pacific Coast opera- 
tion. 

HarBour ScHEMES IN TURKEY.—The Turkish Govern- 
ment has planned extensive harbour and dock works at 
Izmir, Smyrna, and Istanbul, and new ports are to be 
built at Trebizond and Tchatal Agzi. With a view to 
handling the products of Southern Turkey, port develop- 
ment works are planned at Mersina on the Anatolian 
coast. A number of new railway lines are to be laid down 
to serve the ports, and new locomotives and rolling stock 
are to be built to deal with the increase in traffic. 


THE Nationat Gurpine Conrests.—The number of 
entries for the National Gliding Contests, to be held at 
Dunstable from July 9th to 17th, will be limited to thirty. 
The machines will be divided into two classes, those with 
a span of more than 47ft. and those with a smaller span. 
In addition to a number of special prizes, there will be 
prizes given for the best flight, best distance, height, . 
and duration, and for the first flight to the site of the 
Midland Gliding Club at Long Mynd in the Welsh Marches. 


A NEw Satvace Sarp ror Cotomspo.—On Tuesday, 
May 17th, there was launched from the yard of Ferguson 
Bros. (Port Glasgow), Ltd., the twin-screw salvage and tow- 
ing steamer ‘‘ Sinhabahu,” built to the order of the Crown 
Agents for the Colonies for Colombo Port Commission. 
The vessel is fitted with twin-screw triple-expansion engines 
of 1600 I.H.P., and two large boilers having Howden’s 
hot air forced draught, 200 lb. working pressure, a com- 
plete set of independent auxiliary machinery, and electric 
light throughout. 

R.A.F. Massep Fiiguts.—In order to stimulate public 
interest in Empire Air Day which falls on Saturday, 
May 28th, nearly four hundred machines of the Royal Air 
Force engaged in a series of mass formation flights over 
Great Britain on Monday, May 23rd. The low clouds 
over London made it necessary to cancel the full pro- 
gramme of flights which had been arranged, but early in 
the evening, the eighteen twin-engined “‘ Harrow’ bomb- 
ing machines which flew over at midday, made a second 
flight at an altitude of under 2000ft. 

New Snares ror New ZEALAND TRADE.—The New 
Zealand Shipping Company, Ltd., announces that it has 
placed an order for a twin-screw cargo and passenger 
motorship for the New Zealand trade with John Brown 
and Co., Ltd., Clydebank. This is the fifth order placed 
with British shipbuilders for new ships for the New Zea- 
land and Australian trade within recent months. The 
orders represent a total tonnage of 70,000. The new 
vessel, which will have a speed of 17 knots, will be fitted 
with refrigerating machinery, and have a deadweight 
tonnage of 14,000. 

Captain J. GILLIES.—We regret to have to record the 
death of Captain James Gillies, who retired from the 
position of general manager of Canadian Pacific Steam- 
ships, Ltd., in December, 1935. He was born in Scotland 
in 1873 and joined the Elder Dempster line as a third 
officer in 1899. When the Elder Dempster fleet was trans- 
ferred to the Canadian Pacific in 1903, he became second 
officer of the ‘‘ Mount Royal.” In November, 1919, he was 
appointed marine superintendent at Liverpool, and in 
1922 commanded the “‘ Empress of Scotland.” Captain 
Gillies became the general manager of the company in 1923. 


New Soviet VerssEts.—The Gusto Shipyard, in 
Schiedam, Holland, recently launched the first of a 
number of large suction dredgers which it is building for the 
Soviet Government. The new vessels will have a dredging 
depth of about 50ft. With a length of over 239ft., a breadth 
of 43ft., and a depth of 19ft., the ships are to be fitted with 
propelling machinery with a total capacity of 2500 1.H.P. 
One of four icebreakers, said to be the largest in the world, 
was launched from the Marty shipyards in Nikolayev 
recently. Each of these ships will have a displacement of 
11,000 tons, and have engines of 10,000 H.P. The ice- 
breaker just launched is named the “ Lazar Kaganovich ” 
and another, the “ Joseph Stalin,” is nearing completion 
at Leningrad. 

Tae Non-mMaGNETIC Sup ‘“ ResEarcH.”—We are 
informed by T. M. Birkett and Sons, Ltd., of Hanley, 
Staffs, that it is supplying a considerable amount of gear 
for the new Admiralty non-magnetic ship ‘“‘ Research, 
now in course of construction. The anchors for the ship 
which the firm are making are over 6ft. high, and are made 
of aluminium bronze, which is claimed to be the strongest 
of all non-ferrous metals, and as it does not contain any 
iron, is entirely non-magnetic. Up to the present the firm 
has supplied most of the anchor chain and a considerable 
amount of spare gear. In addition to supplying the com- 
plete sets of anchors and the rudder casting, the company 
is supplying a number of parts for the engine being built 
for the new ship by Petters, Ltd. 
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A NATIONAL COUNCIL OF ENGINEERS. 


As we briefly recorded in our “ Seven-day 
Journal” last week, it was resolved by a largely 
attended meeting in Caxton Hall on May 16th 
that an Engineers Guild should be founded. The 
object of that Guild, as expressed in the majority 
report of the Committee which originated it, is 
‘to promote the social and economic welfare of 
the engineer, to stimulate public service in the 
profession, to encourage and develop the efficiency 
of the engineer, and to promote unity in the pro- 
fession.’’ A minority report was presented by Mr. 
Robert Chalmers. He gave as the objects of ‘‘ The 
Association of the Engineering Profession,” ‘ to 
promote intercourse among members of all branches 
of the engineering profession, to give corporate 
form to their community of aim and interest, and 
effective expression to their public spirit and to 
promote the status and interests of the profession 
and of its members.” Although the wording differs, 
there is little material difference in these two out- 
lines of a general policy. Broadly speaking, the 
object aimed at by the promoters is the unified 
action of engineers for the good of the profession 
and the public. The majority reporters proposed 
an organisation of a scope which was only bounded 
by the limitations of the Empire ; it would embrace 
engineers in all branches of the profession and 
include members from all technical institutions 
and societies. The Caxton Hall meeting found 
that programme too comprehensive, and it was 
agreed that, for the time being, only corporate 
members of the four senior Institutions—‘ Civils,” 
“* Mechanicals,” ‘‘ Electricals,” and “‘ Naval Archi- 
tects ’—could become members of the Guild. 
That is a compromise not to be lamented as 





long as the possibility of extending the scope is kept 
constantly before the eyes of the executive com- 
mittee. 

The constitution of the Engineers Guild has 
followed very closely upon the establishment of the 
Public Relations Committee of the Institutions. 
We welcome both as the foreshadowing of a much 
bigger and better organisation, the early founda- 
tion of which we believe to be imperative. Engi- 
neering, scientific and applied, now occupies a 
position which is second to none in importance 
to the well-being and safety of the nation. Further- 
more, engineers, even the youngest of them, are 
trained in habits of precise thought, whilst the 
elders, in nearly all cases, have direct personal 
knowledge of the employee classes, are familiar 
with business practices, and have contacts with 
engineers and scientists and with engineering 
undertakings all over the globe. We have there- 
fore no hesitation in asserting that engineers as a 
whole are in possession of capacities which should 
render their opinions of direct value to the State, 
not only in times of emergency, but in the normal 
economic affairs of the country, and even of the 
Empire. But at the moment they cannot speak 
with a single voice. Ministers of the Crown seek, 
it is true, for their advice, but they have to turn to 
one or other of the learned societies or to one or 
other of the industrial and business associations 
and Chambers of Commerce. That is one aspect ; 
an aspect to which the Engineers Guild very pro- 
perly alludes in its reference to public service. 
The other is that of the engineers themselves. We 
do not mean so much the personal status of indi- 
vidual members of the profession, but the welfare 
of the whole body of engineers. Consider, for 
example, such matters as the organisation of exhi- 
bitions at home and abroad, the curricula of 
scientific and technical schools, or the reform of 
patent laws, to name but a few subjects which 
leap to the mind. In none of these matters are 
engineers as a whole able to express a well-weighed 
opinion representative of the general feeling. 
Exhibitions are organised by private or local enter- 
prise without sufficient examination of the reaction 
of industry with regard to them. The result may be, 
as at Paris last year, that a collection which should 
be truly representative may be no more than an 
indifferent shadow of the power and might of 
British engineering. On the other matters men- 
tioned—education and patents—engineers as a 
whole are equally tongue-tied. Patent lawyers 
and agents settle patent laws, and education is so 
heterogeneous, as the result of disunited action, 
that there is no manner of equality amongst the 
degrees and qualifications given by the Univer- 
sities and colleges. Or, again, on such purely social 
matters as the representation of British engineer- 
ing at foreign conferences or the entertainment of 
foreign engineers at British conferences, there does 
not exist a single body which represents engineers 
as a whole and not one that is really representative 
of the major institutions. Even on a vital question 
like the registration of engineers, the profession 
speaks with a divided voice. It is true that there 
does exist a body, scarcely known to those who 
have not served on it, called the Engineering Joint 
Council—the E.J.C.—which is supposed to express 
the united opinion of several institutions. But it is 
a wholly ineffective body, without money, without 
power, and continually baffled by internal differ- 
ences which the impolite call institutional jealousies. 
We cannot recall a single useful thing of more than 
minor importance that it has ever achieved. No 
one would be one penny the worse did it never 
meet again. 

To what does this rapid review of the position 
lead us ¢ It leads to this, that the time is ripe for 
the establishment of a General Council of Engi- 
neers which would be the mouthpiece for all the 
engineers in the land; a Council to which the 
Government could turn for advice; a Council 
which would direct the corporate activities of 
British engineers, which would guard their interests, 
watch over their status, sezk their national and 
international recognition, and organise enterprises 
in which united effort was called for. France, 
Germany, and America all enjoy the assistance 
which such Councils render to the State and the 
profession ; the United Kingdom, a kingdom of 
engineers, is without one. We say, without 
reserve, that whatever travail may have to 
be gone through in its gestation or birth, 
such a General Council of Engineers ought to be 
formed, and that whatever it may cost the institu- 
tions, it ought to be made effectively operative. 
We do not ask for a magnified E.J.C., but for a 
body with both money and power. It is always 
objected by the Institutions that their charters put 
limitations on their activities, or that they will 


make themselves liable for income tax if they do 
aught that can be construed by the Inland Revenue 
as of personal value to their members as entities 
and not solely to engineering as an abstraction. 
If that be true, then we should say, “ Burn the 
Charter if it cannot be amended, and pay the 
income tax if exemption from it is hampering 
the performance of duties to the members.” These 
are but paltry matters by comparison with the 
services to the nation and the Empire, and to the 
whole body of engineers which might be per- 
formed by joint action. If we are right, as we 
hope we are, in seeing in the Engineers Guild the 
first beginning of a movement which will lead to 
the great desideratum which we have outlined 
it will have ‘“‘ builded better than it knew.” Itisa 
movement initiated by the younger men, men who 
by the time they have reached ripeness will still 
have the experience, the eagerness, and the energy to 
carry out a scheme which demands for its fructi- 
fication young bloed and young brains. 


The Measurement of Circulating Water. 


WHEN one considers the attention given to 
measurements of every kind in a modern power 
station, it is somewhat surprising how rarely 
any notice is taken of the quantity of circulating 
water used. It is true that the power required 
for circulating purposes only amounts to a small 
fraction of the output of the turbines, but even 
so, the pumping of 10,000 tons or more of cooling 
water per hour through the condenser of a large 
generating unit cannot be done for nothing. One 
of the reasons, no doubt, for the neglect of measure- 
ment of the circulating water is the feeling that 
there is not much to be gained by investigating 
something that cannot be helped. Both the 
quantity of the water and the head against which 
it has to be pumped are primarily dependent on 
the original design of the plant, and although a 
certain control can usually be exercised over the 
operation of the pumps, the power that can be 
saved in this way is very little. Any argument, 
therefore, for measuring the quantity of circulating 
water that might be based on the possible saving 
of power would not carry much weight. The 
real advantage of knowing the quantity with 
some exactness is the facility it affords for deter- 
mining the amount of heat being disposed of by 
the condenser under any conditions of load. 
From the rise in temperature of the circulating 
water and the rate of flow in pounds per hour, 
the number of heat units being rejected by the 
turbine can, of course, be calculated, and a know- 
ledge of this is a matter of great importance to any- 
one interested in the efficiency of the plant. Indeed, 
when it is remembered that, of the heat consumed 
by a modern turbo-generating unit, only about 
one-third can be turned into useful electrical energy, 
while more than 60 per cent. may be carried away 
in the circulating water, it will be clear that if 
we want to keep a check on the losses occurring 
in the operation of the machine, we can hardly 
afford to ignore possible variations in the magnitude 
of the greatest loss of all. Every degree by which 
the rise in temperature of the circulating water 
exceeds the normal figure for any particular 
operating conditions may easily reflect an increase 
of several per cent. in the heat consumption of 
the set, so that a knowledge of what the condenser 
is doing is valuable as a guide to the condition of 
the machine. 

It is probable that the main reason for making 
no direct, measurement of the quantity of circulat- 
ing water lies in the absence of any very convenient 
way of effecting such measurements. To deduce 
the quantity from the temperature rise, as is 
often done, may result in a figure which is near 
enough for certain purposes, but such a procedure 
would be utterly useless for the object we are 
considering. It presupposes a knowledge of the 
heat passing into the condenser which is ; the very 
thing that we want to find out. Dismissing it 
then from our minds, we are left with the problem 
of metering water which may be flowing at the 
rate of more than 100 cubic feet per second, 
even for the service of a single machine. Each 
condenser must, of course, be metered inde- 
pendently if the readings are to have any signific- 
ance as regards the behaviour of individual 
turbines, but fortunately the range of flow to be 
dealt with by any one meter will be comparatively 
small. The fact that all ordinary circulating 
systems are arranged for a siphonic flow precludes 
the employment of the simple V-notch weir, 
thus practically reducing the choice to meters 
of the Venturi or the sharp- edged orifice types 
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which could be inserted in the inlet pipes of the 
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condensers. As an alternative to the use of ‘these 
meters, satisfactory measurements might perhaps be 
made by means of Pitot tubes, or even by noting 
the loss of head in the water passing through the 
condenser, especially if the arrangement were 
first calibrated by chemical or other methods. 
In any event, once the relationship between the 
quantity of heat carried away in the circulating 
water and the efficiency of the turbine from which 
the heat is rejected is fully appreciated by station 
engineers, there will rarely be found any insuper- 
able difficulty in making the measurements 
necessary to determine the heat loss in the 
condenser. 

One hesitates to propose additions to the 
already formidable array of instruments regarded 
as essential to the operation of a power station, 
and one feels an equally natural reluctance to 
increase the vast number of readings that are 
now taken as a matter of daily or hourly routine. 
But since, when all is said and done, the main 
object of getting such data at all is to keep a 
check on the losses involved in converting the 
heat of the fuel into electrical energy, it is certainly 
curious that a single loss amounting to more than 
half the heat in the fuel burnt should escape 
adequate supervision. It is true that the inlet 
and outlet temperatures of the circulating water 
are always recorded, so that the temperature rise 


is known, and if only this knowledge could be 
supplemented by figures as to the volume of water 
passing it would be many times more valuable. 
Besides giving us exact information as to the 
magnitude of the largest item in the heat balance 
sheet, it would also be useful in estimating the 
performance of the condenser itself. Every con- 
denser is specified to perform its duty when supplied 
with a definite quantity of circulating water, and 
it is fairer to everybody concerned that there 
should be no doubt as to how much water is 
passing through it at any time. This, however, 
is a consideration apart from the question we have 
been discussing. What weight should be attached 
to it is a matter of opinion, but the fact that 
condensers are successfully operated without any 
direct means of verifying the quantity of circulating 
water in no way alters the fact that it would 
often be a great convenience if such means existed. 
But the argument for measuring the water stands 
independently of such support, and can hardly 
be refuted without denying the necessity for the 
determinations of other quantities on which the 
heat balance of the station depends. It is the 
object of the power station engineer to account for 
every British thermal unit liberated in his furnaces, 
and this can hardly be done so long as he is content 
to remain in any degree uncertain as to the 





amount of heat rejected by his turbines. 








The Royal Society’s Conversazione. 


—_—_—_—_@—-——__—. 


At the conversazione of the Royal Society held 
fA. on Wednesday evening of last week, May 18th, 
the exhibits arranged for the instruction and enter- 
tainment of the guests covered the usual wide range 
of scientific subjects. There was more than the 
usual proportion of exhibits of historical interest 
and of exhibits appealing primarily to the zoologist 
and physiologist. Of exhibits of direct engineering 
interest there were few, although on the border line 
between engineering and applied physics a number 
of items were shown which deserve some notice in 
our pages. 

Mr. L. Essen, of the National Physical Laboratory, 
displayed a new form of quartz oscillator for use as 
a standard of frequency and time. The oscillator 
was designed to give a high-frequency stability, 
under conditions of operation demanding little atten- 
tion. It consists of a cylindrical quartz ring of mean 
radius about 2-7cm., oscillating in an overtone 
longitudinal mode at a frequency of 100 kilocycles 
per second. The elastic wave round the circum- 
ference has six nodes, and the ring is supported 
at three of these nodes so as to be located with 
respect to the electrodes with almost geometric 
precision, no constraints acting on it except those 
due to its own weight. Since the mean circumference 
of the ring remains unchanged during the vibration, 
there is little air damping, and strong oscillations 
are obtained at atmospheric pressures. 

Among several exhibits shown by the British 
Thomson-Houston Company, Ltd., was a high-speed 
recurrent surge oscillograph, which enables surge 
phenomena of short duration to be seen and measured. 
A recurrent impulse of low voltage is produced at a 
frequency of about 1000 C.P.S., and its effects are 
examined upon the screen of a cathode ray tube 
which is scanned at the same frequency, so that a 
stationary image is produced. A time scale of about 
24 mm. per u sec. is attainable. The demonstration 
included the showing of waves reflected from the end 
of a cable under open circuit, close circuit, and with 
various impedances at the far end. 

Another exhibit by the same company was designed 
to demonstrate arc ignition in pool cathode tubes. 
In a mercury vapour rectifier having a cathode in 
the form of a mercury pool, the current flows as an 
arc between the anode and cathode. In order to 
start the are it is first necessary to form a cathode 
spot on the mercury surface. In a well-known method 
an ignition electrode is made to dip into the mercury, 
and then withdrawn, thus forming an are. The 
exhibit showed alternative methods in which there 
are no moving parts, and in which, by control in 
an auxiliary circuit, an are may be struck with precise 
timing as often as desired. Three methods were 
illustrated: (1) High-voltage impulse applied to 
an electrode external to the mercury pool ; (2) passage 
of current through a high-resistance igniter, dipping 
into the mereury; (3) passage of current through 
an independently heated low-resistance igniter dipping 
into the mercury. 

A third exhibit shown by the B.T.H. Company 
was a shield grid thyratron. In the hot cathode 
thyratron tube as hitherto known, the discharge 
between the anode and the cathode is controlled 
by impressing suitable voltages on the grid. The 





power required in the control circuit is very small 


compared with the power in the main cireuit. The 
lower limit of control circuit power required is deter- 
mined by the grid current. If the controlling impulses 
are very small, and are obtained in a high impedance 
circuit, it is generally desirable to amplify them 
before applying them to the grid of a high-power 
thyratron. This is the case, for example, when a 
thyratron passing currents of 6 amperes or more 
is to be controlled by variations in light falling on 
to a photocell. In the shield grid thyratron the con- 
struction is such that the control grid is partially 
screened from the are stream, thus reducing grid 
current to a very low value, and enabling the tube 
to be controlled direct from a high impedance control 
circuit. 

Timber withdrawn from the foundations of 
Waterloo Bridge was shown by W. W. Howard 
Brothers and Co., and John Mowlem and Co. The 
piles consist of English oak, English beech, English 
elm, and Canadian rock elm. Messrs. Howard 
exhibited specimens of the timber in the round, 
showing the preservation of surface in spite of 
immersion in tidal water, while cross-cuts revealed 
very small penetration and no decay since the 
emplacement of the piles in 1810. The Canadian 
timber piling was added to strengthen the cut-waters 
in 1882, and, like the English wood, retains its original 
character unimpaired by moisture. The pointed 
“shoes ” of wrought iron, and a jointing nail, were 
also shown, and it was notable that the metal had 
preserved rather than injured the timber. A walking 
stick which was exhibited, together with veneers cut 
to a thickness of 1/,,in., showed that the flexibility 
of the timber had not been lost. The Port of London 
Authority lent a specimen of English oak cut from the 
piling of old London Bridge. Messrs. Mowlem 
exhibited photographs of the doorways, 12ft. by 9ft., 
of the Annexe to Westminster Abbey, erected for 
their Majesties’ Coronation. The modelling and 
carving were executed under direction of Messrs. 
Mowlems’ from designs furnished by H.M. Office of 
Works. The doors were made from the Canadian 
rock elm piles which were drawn out of the water. 

An acoustical strain gauge exhibited by the 
Director of Building Research will be found fully 
described and illustrated in our issue of April 26th, 
1935. The sensitive element of this gauge consists 
of a thin wire stretched between two knife-edges, 
forced into the material under test by suitable clamp- 
ing arrangements. The wire is maintained in con- 
tinuous vibration at its fundamental frequency by 
a thermionic valve circuit. Variation of the strain 
in the wire, and therefore in the material, produces 
a change in the vibration frequency of the wire, which 
is measured by aural comparison with a standard 
wire, also maintained in continuous vibration. Calibra- 
tion of the strain gauge is performed by applying 
known loads to a steel rod to which the gauge is 
attached. 

The British Electrical and Allied Industries 
Research Association demonstrated the disintegration 
of liquid surfaces in high electric fields. A column of 
mercury contained in a narrow glass tube having a 
capillary orifice at its lower end was immersed in 
a semi-conducting liquid such as tricresylphosphate. 
A plane metal electrode was held at a short distance 
from the orifice. The application of a potential 





of the order of several thousand voits overcame 
the effect of the surface tension of the mercury, 
which then passed rapidly through the orifice and 
formed a colloidal dispersion in the liquid. A sheet 
of dielectric, with a minute puncture such as is 
produced by an electric breakdown may be used in 
place of the capillary orifice to separate the liquids. 
A similar action occurs with other conducting liquids 
which are immiscible with the liquid medium. 

A thyratron counter chronograph was shown 
by the Directorate of Ballistics Research, Woolwich. 
In this chronograph the time interval between two 
successive electric contacts is measured by counting 
the number of oscillations made by a fixed-frequency 
oscillator during the interval. The apparatus was 
designed to measure velocities of projectiles, the 
contacts being made by the bullet or shell on suitable 
metallic foil screens. The oscillator is crystal con- 
trolled, with a frequency of 12,000 c.p.s. The counter 
is of a modified Wynn-Williams ‘“ scale-of-two ” 
type, with seven thyratron-pairs. A neon indicator 
lamp is fitted to each pair, and the combination 
of these lamps with the reading of an electro- 
mechanical counter which forms the final stage, 
allows direct reading, from suitably constructed 
tables, either of the time interval or of the projectile 
velocity. 

A joint exhibit of the Ordnance Survey and the 
Cambridge Instrument Company, Ltd., consisted of 
a stereo-comparator, developed to enable accurate 
co-ordinate measurements to be made upon a pair of 
air photographs. The construction is such that it 
can be most efficiently used for the breaking down of 
a triangulation network and for accurately fixing 
the positions of photographs upon which there are 
no ground points of known position. Experiments 
are being carried out at the Ordnance Survey to 
establish if the machine is capable of breaking down a 
secondary triangulation of 6 kilom. to 8 kilom. sides 
for the purpose of controlling the 1/2500 map. 

The Director of Scientific Research, Air Ministry, 
showed a detonation unit and meter developed at the 
Royal Aircraft Establishment for the measurement 
of detonation in high-duty aero-engines. The equip- 
ment consists of a detonation unit and a detonation 
meter. The former screws into the engine cylinder 
and has dimensions approximately equal to those of 
a 14 mm. sparking plug. It is uncooled and contains 
a dual piezo-electric quartz system, which responds to 
pressure, but not to vibration. Detonation is a 
transient involving much higher frequencies than 
those making up the normal pressure cycle, and thus 
a simple filter circuit in the meter will separate the 
detonation transient from the mixed signal delivered 
by the detonation unit. Use is made of a gas-dis- 
charge triode to measure the voltage representing 
the amplitude of the detonation transient. 

Among the exhibits of the General Electric Com- 
pany, Ltd., was one illustrating the investigation of 
the appearance of lighted streets by a method of 
double projection. In order to investigate the degree 
of “‘ patchiness” in street lighting installations, an 
artificial installation is made by projecting on to a 
screen two lantern slides by two separate projec- 
tion lanterns. In one experiment each slide showed 
a photograph, made by the standard representation 
process, of a single light source and of its associated 
bright area on the road. By moving one projection 
lantern the apparent relative positions of the light 
sources can be varied at will, and the position found 
at which the resultant appearance of the road _ is 
just tolerably patchy. This result can be recorded 
by the method of photographic photometry. In 
another experiment two slides of a complete installa- 
tion were superimposed, one slide showing a uniform 
result and the other an undesirably patchy result. 
By dimming the lanterns alternately the resultant 
appearance could be varied between the limits set 
by the two slides, and the tolerable ‘‘ patchiness ” 
found and recorded as before. 

An exhibit shown by Electrical and Musical Indus- 
tries, Ltd., demonstrated the storage principle in 
the “‘ emitron.”” Modern television owes its sensitivity 
to the utilisation of the storage principle. This fact 
was suggested implicitly by Campbell-Swinton in 
1912, but it was not until the technique of vacuum 
physics had developed much further that it was 
possible to apply it in practice. The essence of the 
principle is that the charges corresponding to the 
illumination in each element of the picture to be 
transmitted are continuously stored up in minute 
condensers. These condensers are discharged in 
sequence by a beam of electrons which explores the 
surface of the mosaic which they constitute, thus 
producing a series of electrical impulses which may be 
built up on the screen of a receiving tube as an image 
of the picture which is televised. This storage 
property was demonstrated by focusing the image 
of an illuminated object on the photo-electric surface 
of an “ emitron ”’ for a short period, while the current 
in the electron beam was switched off. The mosaic 
elements developed charges which corresponded to 
the illumination of the image and which remained 
on the mosaic for a considerable time after the light 
had been turned off, If the electron beam was then 
allowed to scan the mosaic, these charges were 
removed, producing the electrical pulses which were 
reconstituted on the receiver screen as an image 
of the object. 
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The Incorporated Municipal Electrical 
Association. 


No. I. 


HERE was a time when some of the delegates 
to the annual Conventions of the Incorporated 
Municipal Electrical Association felt that too much 
of the attention of the Convention was devoted to 
pleasure trips. In recent years, however, the oppor- 
tunity for making such a criticism has grown less 
and less, and it would not be surprising if, as regards 
the forty-third annual Convention which is being 
held in Torquay this week, there was a feeling on 
the part of some of the delegates that they were 
being definitely overworked. No longer is one whole 
day devoted to an outing. This year morning and 
afternoon meetings have been arranged for three 
days of the week with an evening meeting for a good 
many of the delegates also on one day. The Electrical 
Association for Women has also arranged its usual 
business luncheon--and what a number of men 
manage to find their way to it !—and there is also 
the annual banquet which is quite a serious affair 
so far as the speeches are concerned. Added to all 
this is the Electrical Exhibition, which has become 
an outstanding feature of these Conventions and 
was opened by His Worship the Mayor of Cheltenham 
(Alderman Captain J. H. Tyre) on Monday after- 
noon, May 23rd. 

The President this year is Mr. W. J. Bache (Chief 
lectrical Engineer at Cheltenham), and the pro- 
gramme of papers has been admirably arranged to 
meet the interests of the various types of municipal 
electricity authority which now form the member- 
ship, ranging from the large authorities operating 
“selected ” stations to the very small ones who take 
their supply in bulk and are concerned only with the 
problems of distribution. As what are known as the 
small authorities are both active and vociferous, 
the Council is not allowed to remain in ignorance of 
their existence and demands. 

Although officially the Convention opened on 
Monday, May 23rd, when the Electrical Exhibition 
was opened, the serious business began on Tuesday 
morning, May 24th, when Mr. Bache gave his Presi- 
dential Address after the usual civic weleome by the 
Mayor of Torquay. 


PRESIDENTIAL ADDRESS. 


As usual, the Presidential Address constituted a 
review of the present position and future possibilities 
of the electricity supply industry in general and the 
municipal aspect in particular, the Government’s 
proposals with regard to unification of distribution 
offering plenty of material to continue the discussions 
on that matter which took place at the Brighton 
Convention last year, and a subsequent very largely 
attended meeting in London. The membership 
of the Association now includes practically all 
municipally owned undertakings with the exception 
of about twenty-four small undertakings which 
jointly are responsible for the sale of only about 
15 million units per annum. In terms of out- 
put, the I.M.E.A. members are responsible for 
99-85 per cent. of the total units sold by local 
authorities. 

After recording this fact, the President ran rapidly 
in review through the events of the year, first drawing 
attention to the concern being caused in the industry 
by the great increase in the prices of materials, and 
particularly coal. It was pointed out that whilst 
some undertakings have had to face an increase in 
the price of coal of from 25 to 35 per cent., others 
have had to meet increases ranging from 80 to 90 
and even to 100 per cent. Moreover, not only is 
price complained of, but also the quantity and quality 
of supplies. As this matter affects all public utilities, 
joint action is being taken, and although the President 
expressed regret that these efforts have not been 
more successful, it appears that some improvement 
in quantity and quality is now being experienced. 

Rising prices of cables and meters are also com- 
plained of, and conversations are going on with the 
makers’ organisations in each case. Progress, how- 
ever, is said to be slow, and there is a widespread 
feeling that in the matter of cables particularly a 
thorough revision of and reduction in the schedule 
prices is necessary and justified. 

Passing to the question of lamps, attention is 
called to the large quantities of cheap foreign lamps 
which are bought from the chain stores and to the 
need for a good quality lower priced British lamp. 
In this case, a Joint Committee with the Electric 
Lamp Manufacturers’ Association has been set up, 
and it is pointed out that a huge market among the 
poorer people who now have electricity is being lost 
because of the high price of British lamps, which 
market, if recovered, would add materially to employ- 
ment in this country and reduce the sum of nearly 
£200,000 per annum now paid for imported lamps. 
Moreover, these foreign lamps have a very poor life 
and give rise to complaints of the electricity supply, 
bringing electricity into unmerited disrepute. 





There have also been some difficulties with the 
electrical contractors during the year, the complaint 
being that municipal wiring, hire and hire-purchase 
activities are seriously intrenching on the con- 
tractors’ legitimate sphere of work and damaging their 
business. This difficult and involved question is now 
being discussed with the Electrical Contractors’ 
Association. 

With all this negotiation going on between the 
different branches of the industry, there has come the 
suggestion that the different Associations should be 
housed in one building or block of buildings. The 
desirability of this is obvious, but the difficulties, 
mainly financial, are very great. However, Mr. Bache 
goes the length of suggesting that the I.M.E.A. 
might take a leading part in preparing and initiating 
such a scheme. With all the principal electrical 
bodies housed in one building, it is suggested that the 
next step should be to set up a General Co-ordinating 
Committee for the industry, which would relate and 
link the different sectional activities, obviate over- 
lapping, and duplication of effort, facilitate contact 
and communication, and, possibly, even provide 
means by which conflicting views and opinions might 
be brought into closer agreement. Admittedly, the 
suggestion is not new and it may be mentioned that a 
similar scheme as regards the organisations concerned 
with the chemical industry has had to be shelved on 
account of the difficulties in securing agreement 
between the much smaller number of organisations in 
that particular case. Mr. Bache, however, believes 
the suggestion in its relation to the electrical industry 
has much to recommend it, and he quotes in aid some 
comments on the same matter in the recent presi- 
dential address to the British Electrical and Allied 
Research Association by Dr. C. C. Paterson, who con- 
templated what he called an Electrical Cabinet for 
planning the internal affairs of the industry as a 
whole. 

Passing reference is also made in the address to 
frequent conversations by the I.M.E.A. with the 
Electricity Commissioners and the Central Electricity 
Board, particularly with regard to the adjustment of 
charges for supply. The various grid tariffs have 
been fixed for ten years, but that period has already 
run a considerable part of its course, and the desire 
is to look ahead and begin considering what modifica- 
tions in method or amount can be introduced in the 
tariff for the second decennial period. Whilst pro- 
duction costs have fallen, the position with regard to 
labour is a little undefined, but on balance the view 
is expressed that it seems improbable that further 
increases in wages or the costs of materials will be 
such as seriously to interfere with the normal reduction 
of generating costs and that therefore the industry 
might well expect a readjustment of grid prices in the 
next decennial period. 

It has become the practice for 1.M.E.A. Presidents 
to stress the importance of municipal electrical under- 
takings, supporting the British Electrical Develop- 
ment Association, the Electrical Research Associa- 
tion, and the British Standards Institution, and Mr. 
Bache again discharged that duty. 

He then passed to the question of distribution, and 
after urging the need for an active commercial 
policy on the part of municipal electricity under- 
takings, came to the Government’s proposals as 
regards distribution. A great deal of time was spent 
on this matter by the Association last year, and views 
have been placed before the Government on the pro- 
posals, but it is pointed out that whilst it is recog- 
nised that some measure of reorganisation is justified, 
it is felt that the proposals in their present form do not 
deal fairly with the rights and privileges of muni- 
cipalities, acquired by statutory enactment and 
developed by many years of careful and progressive 
management. Objection is taken to the repeated 
reference in the McGowan Report to “small and 
inefficient ’? undertakings, and the answer is that a 
small undertaking is not necessarily inefficient. 
Indeed, this expression has been taken as an unmerited 
slur by a large number of small undertakings, and, in 
the words of the President, a widespread feeling of 
indignation has been aroused which has militated 
against a calm and unbiassed consideration of the 
main principles involved. Another feature which has 
caused great dissatisfaction is the differentiation in 
the terms of purchase of local authority and com- 
pany undertakings respectively, and in the opinion 
of the Association, public utility undertakings should 
remain under public control. These and many other 
details of the Government proposals have been 
thoroughly investigated and the Government has 
been made aware of the views of the Association. 
A whole afternoon was allotted during the Con- 
vention to the further discussion of the proposals. 


(To be continued.) 
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SHORT NOTICES. 


Household Electric Refrigeration. By John F. Wostrel 
and John G. Praetz. London, 1938: McGraw-Hill 
Publishing Company, Ltd. Price 24s.—This is the first 
large work on household refrigeration which has been 
brought to our attention. It is, as its title indicates, 
principally devoted to electrically operated machines, but 
it has one chapter on the absorption system of the Munters 
Platen type, which is generally actuated by a gas flame, 
as in the familiar Electrolux design. The book has been 
written ‘‘ for those who are interested in acquiring prac- 
tical information on the construction, operation, and 
servicing of household electric and gas refrigerators,” and 
the subject is treated with as few technicalities as possible. 
It opens with a short introductory chapter on the prin- 
ciples of refrigeration and then enters upon a detailed 
description of many types and actual makes. Whilst to 
the technical reader the descriptions may here and there 
leave something to be desired, the amount of useful infor- 
mation in the volume is considerable. It is profusely 
illustrated, but we are glad to notice, not by well-worn 
clichés from makers’ catalogues, but by good line diagrams, 
drawings, and sketches. We have said enough to show 
that the authors have produced a work which the exten- 
sion of household refrigeration, even in such an unlikely 
field as Great Britain, had rendered very desirable. 


A Modern Spanish-English and English-Spanish Tech- 
nical and Engineering Dictionary. By R. L. Guinle. 
London: George Routledge and Sons, Ltd., 68-74, 
Carter-lane, E.C. Price 15s. net.—Notwithstanding the 
large number of Spanish-speaking engineers and the large 
amount of engineering work carried out in Spanish- 
speaking countries, there has not been published for some 
years a comprehensive technical dictionary of the 
language. The only test of a dictionary of this type is 
its continual use whereby it is found if all the required 
terms are given. In a careful examination of the present 
book we have found that most of the terms which occur 
to us have been faithfully recorded. It contains a majority 
of the words used in the three main branches of engineering, 
in addition to many on derived sciences, such as aviation, 
wireless, mining, metallurgy, &c. There is no doubt that 
the dictionary will be a welcome addition to the libraries 
of all engineers connected with the Spanish-speaking 
countries of South America and elsewhere. 


Elements of Symmetrical Component Theory. 1938. By 
G. W. Stubbings. London: Sir Isaac Pitman and Sons, 
Ltd. Price 5s.—Specially written for students and elec- 
trical power engineers, this book explains simply and as 
non-mathematically as possible, the theory and applica- 
tions of symmetrical components. With a view to lead- 
ing up to thé idea of the desirability of a component 
theory for unbalanced three-phase loads, elementary 
three-phase theory is first recapitulated, and the con- 
ception of symmetrical components then explained. 
Then follows a brief chapter devoted to an explanation 
of symmetrical component calculations by the aid of 
vector analysis. Later sections of the book deal with the 
actual measurement of symmetrical component quantities, 
the applications of symmetrical component theory to 
electrical measurements in three-phase circuits, and to 
automatic protection. A final chapter gives an elementary 
explanation of modern methods of calculating fault 
currents in three-phase transmission networks. 


BOOKS RECEIVED. 


Copper Pipe Line Services in Building. London : 
Copper Development Association, Thames House, Mill- 
bank, 8.W.1. 

Steam Generators. By D. W. Rudorff, Dipl.-Ing. 
London: Charles Griffin and Co., Ltd., 42, Drury-lane. 
W.C.2. Price 10s. net. 

Autographic Indicators for Internal Combustion Engines. 
By J. Okill, M.I.A.E. London: Edward Arnold and Co., 
41, Maddox-street, W.1. Price 5s. net. 

Higher Papers in Applied Mathematics. By R. J. 
Fulford, M.Sc. London: Edward Arnold and Co., 41, 
Maddox-street, W.1. Price 2s. 9d. net. 

Factories Act, 1937: Comparative Statement. London : 
National Confederation of Employers’ Organisations, 
2, Wood-street, S.W.1. Price 2s. 9d. net. 

Jahrbuch der Schiffbautechnischen Gesellschaft. Volume 
39. Berlin: Deutsche Verlagswerke Strausse, Vetter and 
Co., Neuenburgerstr. 8, S.W.68. Price 30 marks net. 

Airworthiness Handbook for Civil Aircraft. Volume 2, 
Inspection Section. London: His Majesty’s Stationery 
Office, Adastral House, Kingsway, W.C.2. Price 7s. 6d. 
net. 








TyPEewrRitTEeRS.—The Science Museum has just published, 
at a modest price, a handbook of the collection illustrating 
Typewriters, written by Mr. G,. Tilghman Richards, 
M. Inst. Mech. E. It traces the evolution of the writing 
machine from the latter part of the eighteenth century, 
when it was intended especially for the printing of 
embossed type for the blind, through the various stages 
which culminated in 1873 with the invention of a practical 
typewriter by Sholes and Glidden, and its manufacture 
by Remington. From that time, sixty-five years ago, 
the machine developed slowly at first to perfection and 
popularity, until at length it became an absolute essential 
of office equipment. An admirable feature of the Hand- 
book is a series of perspective drawings of the essential 
mechanisms of the different types of machines that have 
been made. With the help of these drawings and the 
brief descriptions which accompany them, it is possible 
for an engineer to follow the movements with ease. The 
latter part of the booklet is devoted to an illustrated 
catalogue of the exhibits in the Science Museum. 
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Some Small 


Compressors. 


+> 


ESPITE the fact that the Supplement which 
accompanies this issue was enlarged to thirty-six 
pages instead of thirty-two, we found it necessary to 
exclude from it descriptions of a number of the 
smaller machines made in this country. There is 
considerable variety in the design of such machines, 
and, rather than omit mention of them entirely, we 
print on these pages a short survey of present prac- 
tice in their design. 
In smaller machines monobloc design becomes not 
only practicable, but adyantageous for many purposes, 


and several manufacturers now produce machines of 


that type. In Figs. 1 and 3 is shown a typical 
example made by Holman Brothers, Ltd., of Cam- 

















FiG. 1—MONOBLOC COMPRESSOR—HOLMAN 


borne. It is claimed that it yields a particularly high 
output relatively to its size and weight. Its piston 
displacement is 612 cubic feet per minute, and, 
running at the high speed of 720 r.p.m., it absorbs 
113 B.H.P., when delivering the air at 100 lb. per 
square inch pressure. It has a length of dft. lfin., 
a width of 3ft., and a height of 4ft. 7in., and weighs 
only 4490 lb. It is a two-crank machine, as could be 
inferred from the engraving. First-stage compression 
occurs above each piston and second-stage below in 
the annular space between the cylinder walls and the 
reduced diameter of piston skirt. An intercooler is 
arranged at one end of. the machine and the illustra- 














FiG. 2—INTERCOOLER—HOLMAN 


tion, Fig. 2, shows it with one element removed. 
There is forced lubrication to all bearings and a 
mechanical lubricator serves the upper parts of the 
cylinders. The same firm manufactures two-stage 
machines for pressures up to 125 Ib. per square inch 
in a range of displacements from 125 to 345 cubic 
feet per minute, running at 960 r.p.m., and single- 
stage machines for pressures up to 45 Ib. per square 
inch, with displacements from 110 to 880 cubie feet 
per minute, besides portables and numerous smaller 
air-cooled machines. 

Another monobloe compressor which has only 
recently been put upon the market is that made by 
J. Browett Lindley (1931), Ltd., and illustrated in 


Fig. 4. Not much imformation is at present avail- 
able relative to its design, but we understand it is 
suitable for outputs smaller than 300 cubie feet per 
minute. From the illustration it can be seen that all 
working parts, including the fly-wheel, are enclosed. 
Flange mounting for a direct electric motor drive is 
available. 

A third monobloc motor-driven plant is shown 
































FIG. 3—SECTIONS THROUGH TWIN 


in Fig. 5. It is made by G. and J. Weir, Ltd., of 
Glasgow, and is suitable for general industrial 
purposes, such as the operation of pneumatic tools, 
sewage and drainage ejectors, pumping by air lift, 
&c., at pressures in the region of 100 Ib. to 120 Ib. 
per square inch. The machine has two cranks, and 
can be run at speeds up to 1000 r.p.m. Forced 
lubrication is supplied by a gear pump driven from 
the crankshaft. The valves are mounted in the 
cylinder cover and are easily accessible. A straight 
tube after cooler, with copper tubes expanded into 
rolled brass tube plates, is supplied if required, and 
a@ pressure governor can also be fitted to ‘“ unload ” 
the machine at a predetermined receiver pressure. 
Machines of this type are made in a series of capa- 
cities up to 150 cubic feet per minute, and a similar 
two-stage machine in a range giving smaller outputs 
at pressures up to 1000 lb. per square inch. 

The machine illustrated by the drawing, Fig. 7, 

















Fic. 4—MONOBLOC MACHINE—BROWETT LINDLEY 


is typical of the design of a range of monobloc com- 
pressors manufactured by Reavell and Co., Ltd., of 
Ipswich, having one, two, or three single-acting 
cylinders and suitable for free air outputs of 1 to 400 
cubic feet per minute and delivery pressures up to 
100 lb. per square inch. Up to 300 cubic feet capa- 
city all the machines are single-stage, but for larger 
quantities two-stage machines are used, like that in 





low pressure and the central cylinder high pressure. 
An intercooler is arranged between the stages. 
Ingeniously, the manufacturers have secured balance 
by using aluminium pistons in the low-pressure 
cylinders and cast iron for the high-pressure, the 
cranks being at 180 deg. Lubrication is effected by 
controlled splash, which has proved very satisfactory 
and results, of course, in simplification. Unloading 
can be effected either by hand or automatically, and 
in either case the suction valves are held open. In 
two-stage units the valves of the high-pressure 
cylinder, besides those of the low-pressure, are held 
open. 


The machine by the same makers, illustrated 





in Fig. 6, was supplied to the Anglo-Iranian 





-CYLINDER COMPRESSOR—HOLMAN 


Oil Company for boosting natural gas. It is a 
two-crank machine. On one crank there is 
arranged a double-acting natural gas engine, the 
governor for which is clearly visible in the illustration, 
while the other crank drives the piston of a single- 

















FiG. 5—-MOTOR- DRIVEN COMPRESSOR—WEIR 


acting compressor cylinder. ‘he expansion engine 
runs on gas supplied at 400 Ib. per square inch, while 
the booster compresses gas from the same source to 
a final delivery pressure of 750 lb. per square inch. 
A small dehumidifier machine is shown in section 
in Fig. 8. It operates on the principle of first 

















FIG. 6—-GAS BOOSTER—REAVELL 





compressing the air, then -cooling it, subsequently 
partially expanding it and recovering work thereby, 
and finally passing it through a separator in which 
moisture is deposited. Fuller mention of this process 
is made on page xiv of the Supplement. Machines 
of this kind are made in several sizes and the process 





the illustration, in which the two end eylinders are 


is, of course, adaptable to any size of machine. The 
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drawing shows the arrangement of the compressing 
and expanding cylinders. Mushroom valves operated 
by push-rods are used. The heat interchanger 
in which the air to be expanded is cooled by giving 


Gas and Oil Engine Company, Ltd., of Ashton-under- 
Lyne. Two sizes are made, which, running at 


ing a high volumetric efficiency. Plate valves are used. 
Another firm making small general-purpose com- 


1000 r.p.m., give 17 and 20 cubic feet of free air per | pressors is Sir W. H. Bailey and Co., Ltd., of Man- 


minute against 350 lb. per square inch or 14 and 17 





chester. The machines are totally enclosed and single- 
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‘Unloading’ Cylinders 
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FiG. 7—-THREE CRANK TWO-STAGE MONOBLOC COMPRESSOR—REAVELL 


up heat to the air that has already passed through the 
expansion cylinder has a regulating valve which 
permits the final temperature of the discharged air 
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Compressor 
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FIG. 8-DEHUMIDIFIER COMPRESSOR—REAVELL 
to be adjusted between 33 deg. and 100 deg. Fah. 


A large number of small compressors are 
manufactured for service in connection with the 

















FiG. 9—-SMALL COMPRESSOR—BAILEY 


starting of oil engines with compressed air, and are 
used for charging the air bottles. The machine shown 





in Fig. 10 is a typical example made by the National 


cubic feet respectively against 450 1b. per square 
inch. These outputs are those applicable when the 
machines are charging air receivers intermittently. 
The machines are of two-stage, single-acting design, 
and the pistons are in tandem, operated by a single 

















Fic. 10—AiR BOTTLE CHARGER—NATIONAL 


crank. Some interesting design particulars are that 
the crankcase casting combines the crankcase and 
low-pressure cylinder, and that the high-pressure 
cylinder and low-pressure cylinder cover are com- 
bined in one casting. A copper tube intercooler is 
carried in the water jacket. Two suction valves are 
fitted in the L.P. cylinder with the object of attain- 





acting, and are made in two ranges suitable for pres- 
sures up to 60 lb. and 120 Ib. per square inch respec- 
tively. A typical machine with an internal gear 
drive arrangement from an electric motor is shown 
in Fig. 9. These little machines can also be used 
successfully as vacuum pumps. The same firm also 
constructs small rotary machines. 

A Rotary Machine.—The following information 
arrived afterthe Supplement had gone topress. Rotary 
compressors, similar to that shown in Fig. 11, vacuum 
pumps, and exhausters are made by R. 8. Wittig and 
Co. (Compressors), Ltd., of Radcliffe, Manchester, in 
a large range of sizes, with outputs from 8-2 up to 
1980 cubic feet of free air per minute at 5 lb. pressure, 
and from 4-5 up to 610 cubic feet at 60 lb. Two-stage 
machines will deliver against pressures of 150 lb. 
per square inch and maintain vacua up to 99-9 per 
cent. The machines are of the crescent or vane type. 
with many blades on the rotor. Restraining rings are 
used to maintain a very small clearance between the 
ends of the blades and the casing. In the case of 
two-stage machines, a changeover valve arrange- 
ment allows both stages to act in parallel when starting 
up so that the time required to fill the air receiver can 
be reduced. The simplest means of control is a simple 
relief valve set to blow off at a pressure of 5 to 10 per 
cent. greater than normal. This method of control is, 
however, wasteful of power, and is only suitable for 
small machines or where the relief valve is unlikely 
to come into action often. For more economical 
control the makers fit a suction valve which is closed 
when a certain maximum pressure is reached, while 
at the same time an atmospheric release valve opens 
at the discharge side. The machine is not reloaded 
until the pressure has fallen to a predetermined 
minimum. In the unloaded condition the machine 
absorbs approximately 20 per cent. of the full loaud 
power. Instead of valve control, a start and stop 
electrical control can be used where the machine 
would otherwise be running in the unloaded condition 
for an appreciable fraction of the total running time. 
These compressors are used for many purposes. A 
modified design is produced, specially for use in con- 
nection with the pneumatic brakes of electric trains 
and street cars. 
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A Boiler Works Research Department. 


> 


TIVHE research laboratories of Babcock and Wilcox, Ltd., 

at Renfrew consist of two main sections dealing respec- 
tively with the chemical and mechanical side of the 
research department’s work. Each of these sections is 
fully equipped for its specific purpose and is therefore 
capable of handling the great variety of problems and 
investigations that are constantly arising in the develop- 
ment of steam generating plant and the products used in 
its construction. 

Chemical Laboratories-—The chemical side is sub- 
divided into various sections, one of which is allocated to 
the analysis of steels, including alloy steels, cast irons of 
various types, including special heat-resisting materials, 
non-ferrous alloys, &e. This section is reinforced by a 
metallographic department equipped with the latest type 
of Leitz microscope and camera equipment capable of 
magnifications of 3000 diameters. The section is also pro- 
vided with a Bausch and Lomb binocular microscope and 








Fic. 7—FUEL CALORIMETER ROOM 


other equipment necessary for complete metallographic 
investigation. 

A further section is devoted to water analysis. Although 
Imperial Chemical Industries, Ltd., acts as the firm’s 
consultants on water treatment problems, the labora- 
tories are equipped to deal with special work outside the 
scope of this arrangement, such as the steam purity tests 
recently carried out by this department. All the neces- 
sary equipment is therefore available for this class of 
work. 

Another section deals with fuel analysis and determina- 
tion of calorific values of fuel and ash. This section is 
provided with calorimeters of the Mahler Krocker high 
pressure oxygen bomb type enclosed in completely insu- 
lated casings, with equipment for external thermometric 
readings by means of apparatus designed by the research 
department. This equipment is illustrated in the accom- 
panying engraving, Fig. 7. The thermometers can be 
read from outside the cases by reading telescopes, and a 
device is incorporated for automatically tapping the 
thermometers to prevent sticking of the mercury thread. 
Combustion trains devised by the research department are 
used for carbon determinations. Electrically heated 
furnaces, thermostatically controlied by vacuum relays, 
are also installed for the determination of ash and the 
volatile matter in coal, together with gas-fired furnaces for 
the determination of the softening temperatures of coal 
ash. There is also an electrically heated combustion 
furnace for the determination of carbon and hydrogen in 
fuels. Briefly, this section is fully equipped to handle all 
fuel determinations and investigations. 

Other sections on the chemical side are concerned with 
thermometric determinations and the calibration of 
thermometers used for superheat, investigations into the 
qualities and performance of refractories and gas analyses, 
for which purpose an Ambler apparatus has been installed 
capable of carrying out analyses on samples of gas of about 
1 c.c. in volume. In the engraving herewith, Fig. 8, is 
illustrated a portion of the chemical research laboratory. 
On the extreme right can be seen an apparatus for the 
continuous evaporation of large samples of steam con- 
densate in a dust-free at here. The apparatus is 
self-regulating and runs day and night. To the left can 
be seen the Ambler gas analysis apparatus. Apparatus 
is also available for research on the gases given off during 
welding. 

While some of the above equipment is naturally required 
for special investigations, the ehemical section as a whole 
is constantly engaged on routine analyses and analogous 
work connected with the materials normally used on the 
production side. 

Mechanical Equipment.—As regards the mechanical 
side of the laboratories, its main function is connected 
with the testing of materials, and in order to give some 
idea of the way in which the section is equipped to deal 
with this class of work the following particulars are given 
of the apparatus available :—— 

(1) A 70-ton Buckton multi-lever electrically operated 
geared testing machine, provided with a variable poise 
weight, giving two load scales, 0-7 tons and 0-70 tons 
capacity. The machine is equipped with a wide range 
of grips to suit all forms of test pieces, together with 








formers, roller blocks, and case-hardened blocks for 
carrying out bend, compression, and other miscellaneous 
tests where known loading or deflection is required. 

An electric furnace is also incorporated with this 
machine for the tensile testing of specimens at elevated 
temperatures up to a maximum of 700 deg. Cent., the 
pyrometer gear and control panel being mounted 
adjacent to the controls of the machine itself. 

(2) An Izod impact testing machine, which is used 
in determining the resistance of materials to shock. It 
is a standard machine, but is also equipped with grips 
for testing round and sub-standard specimens. 

(3) A torsion testing machine, which has a capacity 
of 15,000in.-lb. and is used to study the behaviour of 
metals subjected to pure twisting, ¢.g., shafts, &c. 

(4) A fatigue testing machine of the cantilever type. 
This machine is used to study the behaviour of metals 
when subjected to a repetition of stress. The number 
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of stress reversals or cycles is given on an automatic 

counter, while the magnitude of the stress can be calcu- 

lated from the load on the balance beam. 

(5) A Hounsfield tensometer is used for tensile or Izod 
tests when the material under consideration is of very 
small dimension, ¢.g., rivets or small pins. 

(6) For hardness testing two machines are available, 
a standard Olsen machine (3000 kilos. load, 10 mm. 
ball), and a Vickers Pyramid hardness machine. 

(7) A polariseope has been designed and fabricated 
by the research department for stress concentration 
study by the photo-elasticity method. 

The above equipment ensures that tests covering a wide 
range can be carried out. In Fig. 5 on page 594 is repro- 
duced a view of the mechanical laboratory, showing the 
tensile, Izod, torsion, and fatigue testing machines. 
This section is constantly engaged on routine work 
and also on investigations into the mechanical pro- 
perties of new materials designed for use under special 
conditions of load and temperature. 

A complete installation is available for the fatigue 


testing of pressure vessels ranging from welded drums tu 
small pressure parts—in the latter case as a check on new 
designs of a form for which accurate mathematical analysis 
is impracticable. In the case of drums the arrangements 
permit of hydraulic pressure being applied and removed 
from atmospheric to any desired pressure for long periods 
or until failure occurs. Elaborate equipment is provided 
to measure the stresses imposed. In the engraving Fig. 1, 
on page 594, is shown the general layout of a fatigue 
test on welded drums. The general principle of the test 
is to bring the drums up to a pressure of 1100 lb. per square 
inch and immediately reduce this pressure to zero, the 
cycle being repeated six times per minute. The expansion 
of the drums is measured at a series of points marked on 
the drums by micrometer clock gauges, the mounting of 
which is illustrated in Fig. 10. The lay-out consists of 
bridles which can be readily rocked into the positions corre- 
sponding to the required measurements. An extenso- 
meter designed by the research department can be seen 
at the top of the drum in Fig. 10. In Fig. 2 on page 594 is 
shown the valve operating mechanism for the pressure 
cycles and a recorder in a cabinet. 

Other activities of the department are illustrated in 
Figs. 4 and 6 on page 594. The first engraving shows a 
hydrostatic test in progress on one of the firm’s “* Handor ” 








valves for a pressure of 600 1b. per square inch, while in 





OF CHEMICAL RESEARCH LABORATORY 


Fig. 6 are shown two independent oil-tired superheaters 
built for investigations of the strength of materials for 
high steam temperature service. 

A general view of the research department workshop, 
showing annealing furnaces and various machines, is 
reproduced in Fig. 3, page 594. 

The department is also closely connected with research 
and progress in fusion welding and work is continually 
being undertaken to improve the fusion welding technique 
as now used for high-pressure conditions. This work 
includes continuous testing of electrodes to determine the 
qualities and cost of the resulting welds. 


The research department controls the high-pressure 
steam testing laboratory, comprising a boiler operating at 
1500 lb. pressure with an evaporation of 30,000 Ib. of water 
per hour. The boiler is used for investigations under high- 
pressure conditions, such as the determination of the 
direction and rate of flow of water in boiler tubes. Investi- 
gations into the causes of failures of tubes and other 
pressure parts are also dealt with and a new type of furnace 
for ascertaining the maximum temperatures to which 

















FIG. 9—FURNACE AND GLASS WORKING ROOM 
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superheater tubes of both mild and alloy steels can be 
subjected at various steam pressures is available. 

Empire Exhibition, Glasgow.—As mentioned in an 
article on another page, there are shown on the firm’s 
stand at the Empire Exhibition, Glasgow, some interesting 
exhibits by the research department, illustrating certain 
aspects of fuel analysis, together with many of the photo- 
graphs that we reproduce herewith. We can conveniently 
classify these exhibits under the following headings :— 

Determination of Fusion Temperature of Fuel Ashes.— 
The behaviour of the ash of a fuel when subject to high 
temperature is very important in boiler furnace design 
and operation. Typical samples of furnace slag are shown. 
One of these samples shows the slag eating into refractory 
brick. 

The softening temperature of coal ash can be roughly 
assessed by the colour of the ash as prepared in the 
laboratory. In general, dark coloured ashes have low 
fusion temperatures, while white ashes have high fusion 
temperatures. This variation is largely accounted for by 
the variation in the iron oxide content ofthe ash. Absence 
of colour in the ash, however, does not always go with a 
high fusion temperature. Actual determination of the 
behaviour of the ash at high temperatures is there- 
fore made. 

The equipment used by the research departinent of 











FiG. 10-WELDED DRUM TEST 


Babeock and Wilcox, Ltd., is shown in Fig. 9 herewith, in 
the right-hand corner of the laboratory. 

In this engraving showing the furnace and glass working 
room, the apparatus from left to right is as follows :— 

(1) An electrically heated automatically stirred lead 
bath for the calibration of superheat thermometers, 
designed by the department. 

(2) Two superimposed electrically heated furnaces for 
the determination of ash and volatile matter in coal. The 
furnaces are thermostatically controlled by the vacuum 
relays to be seen on the wall. 

(3) A glass working bench, for the construction of 
experimental apparatus. 

(4) Experimental apparatus for research on the gases 
given off during acetylene welding. 

(5) Gas-fired furnace for the determination of softening 
temperatures of coal ash, designed by the department. 

(6) Electrically heated twin-tube combustion furnace 
for the determination of carbon and hydrogen in fuels. 

Item (5) of the above apparatus consists of a small gas- 
tired furnace which contains a graphite crucible. An 
alundum sight tube passes through the wall of the furnace 
and through a hole in the side of the graphite crucible. 
The sight tube is equipped with a window at the far end 
and enables the interior of the crucible to be seen. On 
account of the heat and noise when the furnace is in 
operation it is covered by a counterbalanced hood, which 
van be drawn down over the furnace. Provision is made 
to preheat the air to the burner, thus increasing the 
economy of operation. 

Ash fusion determination is carried out by grinding a 
sample of ash to an impalpable powder. The powder is 
then made into a stiff paste by the addition of a little 
dextrine and the paste is moulded into a tall pyramid— 
usually referred to as a cone. The cone is dried in an air 
oven and is placed inside the graphite crucible in the gas- 
fired furnace. The temperature of the furnace is then 
raised and the cone is observed through the sight tube by 
means of a Foster disappearing filament optical pyrometer. 
The filament of the pyrometer is sighted on the tip of the 
ash cone. The temperature at which the tip of the cone 
shows first signs of softening is observed and the tempera- 
ture is then raised until the cone has squatted down into 
ablob. Finally, the temperature at which the ash becomes 
completely fluid is observed. 

The rate of heating and the composition of the furnace 
atmosphere is controlled in accordance with British 
Standards Specification. The maximum temperature so 
far attained in this furnace has been 1600 deg. Cent., which 
is considered to be high enough for all practical purposes. 
While the conditions of the determination are con- 
trolled by British Standards Specification, the actual design 
of the equipment, apart from the optical pyrometer, 
which is of the standard Foster type, has been carried 
out by the research department. 

Determination of Moisture in Coal.—Owing to the 
stringent efficiency guarantees with which large boiler 
plant are supplied to-day, the fuel section of the research 
department must attain great accuracy in the determina- 
tion of the calorific value of the fuel used on efficiency 
tests. The accurate determination of moisture in a coal 
influences the calorific value and is a very difficult problem 
by reason of the fact that practically all coals absorb 





oxygen from the atmosphere when heated. With some 
coals, notably coals of high volatile matter content, the 
determination of moisture by the usual method of deter- 
mining the loss of weight when the coal is heated in an air 
oven to a temperature of 105-110 deg. Cent., is liable to 
be inaccurate. 

For drying the samples as received from a boiler test 
the research department uses a special form of drying 
cupboard, consisting of a series of trays upon which the 
coal may be spread. A fan is provided at the bottom of the 
cupboard, which circulates warm air over the coal. For 
the most accurate work no heat is used on account of the 
danger of oxidation, but for work where the highest 
accuracy is not required the air is warmed by carbon 
filament lamps. In this apparatus a sample of coal can be 
dried sufficiently for reduction in size in about four hours. 

For the determination of moisture in a finely powdered 
coal as used for analysis the method of Dean and Stark, 
normally used for oils, may be utilised. This method 
consists of placing a sample of powdered coal in a flask 
with a quantity of toluene. The liquid is then distilled 
in a special apparatus, whereby the vapours are condensed 
in a watercooled condenser. The condensed vapours run 
back into a graduated receiver. The water carried in the 
toluene collects at the bottom of the graduated receiver 
and the excess toluene runs back into the distillation 
flask. The method has the advantage that oxygen is 
excluded from the coal and oxidation is avoided. The 
moisture contents determined by the Dean and Stark 
method are materially higher than those determined by 
the air oven method. In the standard Dean and Stark 
apparatus the vapours are introduced at the bottom of the 
water-cooled condenser. This method has the disad- 
vantage that, as toluene has a higher boiling point than 
the water, there is a tendency for a ring of water to collect 
in the condenser above the point at which the toluene is 
condensing. This ring of water must be washed down into 
the graduated receiver before an accurate result can be 
obtained. 

In the exhibit there is shown a Dean and Stark apparatus 
modified by the research ment. In this apparatus 
the vapours are led in at the top of the condenser ; there- 
fore the toluene condenses above the water and is con- 
tinually washing the water down into the lower receiver. 
This modification is claimed materially to hasten the 
determination. 

Fineness of Pulverised Fuel—A very important 
characteristic of pulverised fuel is the fineness. The 
determination of fineness is carried out by sieving on a 
series of British Standards test sieves. A 150 British 
Standards test sieve, manufactured by Messrs. Greening, 
is shown in the exhibit. Test sieves as fine as 300 mesh 
are used. 

The sieving test is very greatly influenced by the method 
by which it is carried out, so that it is advisable to carry 
it out mechanically. The type of mechanical sieve shaker 
used by the research department consists of a cage in 
which the sieves are gripped. The cage is automatically 
oscillated horizontally and at the same time it is struck by 
a hammer at the top. A pulverised fuel sample of 50 
grammes can be completely sieved in approximately 
twenty minutes. 

In the exhibit is shown a series of samples demonstrating 
the appearance of the various s,obtained in the sieve 
analysis of a sample of pulverised fuel. The amounts 
shown are roughly proportional to the percentages of the 
various grades present in the pulverised fuel samples. 

Determination of Volatile Matter and-Coke Properties.— 
The coking properties of coal are very important in coal 
combustion. The determination of volatile matter is 
carried out by placing 1 gramme of finely powdered coal 
into silica capsules of standard shape. The capsules are 
then placed in a thermostatically controlled and electrically 
heated muffle furnace at a temperature of 925 deg. Cent. 
plus or minus 15 deg. Cent. for seven minutes. The loss of 
weight indicates the percentage of volatile matter present. 

The appearance of the residual coke buttons enables the 
coking properties of the coal to be assessed. A series of 
typical coke buttons is shown, illustrating the marked 
variation in the coking properties of various coals. 








Electrifying Southern Rhodesia. 





Some two years ago the Government of Southern 
Rhodesia became convinced of the importance of supplying 
throughout the Colony cheap power for the development 
of the mining and other industries, and for this purpose 
an Electricity Supply Commission was appointed in July, 
1936. The functions and duties of the Commission are the 
investigation of new or additional facilities for the supply 
of electricity within any area, and for the co-ordination 
and co-operation of existing undertakings wherever 
required. If after investigation the Commission is of 
opinion that any undertaking should be established or 
acquired by it, it submits its report to the Minister of 
Mines and Works, and if he approves the Commission 
applies to the Electricity Control Board for a licence for 
such undertaking.. The Electricity Control Board is a 
Board appointed by the Government to consider applica- 
tions and to grant licences to the Electricity Supply Com- 
mission, local authorities, or any other applicants for the 
erection of power stations and distribution systems in any 
particular area. The Electricity Control Board is to 
control the supply of electricity within the Colony. Owing 
to the dominance in importance of the industry, the Elec- 
tricity Supply Commission is primarily concerned with 
the supply of electrical energy to mines in the various 
mineral belts in the Colony, but as the country develops 
and radiation of electric power increases, the scheme will 
be of great benefit to other industries, including the agri- 
cultural industry. But there are other aspects of benefit. 
The increased use of electric power will increase the cone 
sumption of Rhodesian coal, which will benefit the rail- 
ways by increasing traffic, will create more employment, 
assist the coal mining industry, and obviate money going 
outside the Colony. The work accomplished during the 
short period of eighteen months reflects great credit on 
both the Chairman (Mr. A. R. Metelerkamp, A.M.I.E.E.) 
as technical director, and the other two members of the 
Commission, Messrs. J. R. Fulton and J. Reid Rowland. ° 

The supply of electricity to the mines, in any mineral 





belt, from a central power station, and an efficient but 
economic distribution scheme, must be of great benefit to 
the mining industry in Southern Rhodesia. Several 
critics of the Commission express doubt that bulk supply 
of electrical energy in any area will be responsible for 
opening up more mining propositions, and declare that 
any good gold mining proposition will be opened up and 
worked irrespective of what power is used. But the great 
majority of mines in the Colony are small and their owners 
cannot face the cost of installing a steam or oil plant, and 
for them the provision of electricity from a central power 
station is the very thing. Also numerous mining authori- 
ties in the Colony have stated that the future of mining 
there is more likely to develop from abandoned mines 
that were worked prior to the gold premium than from 
new discoveries. One of the principal factors in decid-ng 
on the re-opening of abandoned properties is the question 
of dewatering. The cost of installing plant to dewater 
these properties has deterred many miners from investi- 
gating their properties. If electricity is made available 
in the vicinity of these propositions there would be the 
possibility of many of them being opened up, as their 
payability or otherwise could be determined at very small 
capital cost. The Commission has supplied energy for 
dewatering mines at less cost than that of private plants. 

The average revenue per unit sold is slightly less than 
ld. The number of units sold for the month of 
December, 1937, amounts to over a million, which will 
increase rapidly when further consumers are connected. 
The tariff of supply to mining consumers whose demand 
does not exceed 200 kVA is on the following bases :—A 
monthly standing charge from 3s. 6d. to 2s. per H.P. 
installed, depending on the number of motors, plus an 
energy charge for the first 2400 units at 1d. per unit, the 
balance at 0-9d. and 0-8d., depending on the area. Dis- 
count at 5 per cent. is allowed when the monthly con- 
sumption is over 5000 units and in excess of 200 times the 
total installed horse-power ; 10 per cent. is allowed when 
the monthly consumption is over 10,000 units and in 
excess of 300 times the total installed horse-power. The 
Commission quotes a special tariff to mines where, on 
account of the nature and extent of their load, a reduction 
in the rates quoted is warranted. The tariff for rural 
consumers is based fundamentally upon 11-kV transmission 
and the installation of one single-phase 5-kV A transformer 
for small consumers, or one three-phase 10-kVA trans- 
former for larger consumers. Tariffs for other conditions 
are considered on their merits. The basic tariff consists of 
standing charges covering the capital invested and trans- 
former losses, plus a charge for electricity supplied at 
ld. per unit. As with other Electricity Supply Com- 
missions, the Rhodesian Commission is required, under 
its Act, to run each and every undertaking separately on 
the basis of no profit and no loss. 








International Scientific Hydrology. 


Tue International Union of Geodesy and Geophysics 
includes among its activities hydrology, and one of its 
constituent bodies is the International Association of 
Scientifie Hydrology. At the last meeting of this Associa- 
tion in Edinburgh an agreed list of important hydrological 
questions was made for discussion at the next meeting 
of the Association at Washington in 1939. The prepara- 
tion of the British contribution to this discussion is being 
undertaken by the British National Committee of Geodesy 
and Geophysics. The Sub-Committee on Hydrology 
of this Committee has arranged for the preparation of 
reports on the following questions :— 

(1) The preparation of a report on the present state of 
work on evaporation, based on an inquiry to be made of 
the bodies concerned. 

(2) The forecasting of floods, having special regard to 
observations of rainfall, of snow-cover, and of atmospheric 
conditions, and, if possible, weather forecasts. Concrete 
examples of practical applications. 

(3) The study of the conditions of transport of solid 
load in streams with a bed of loose sediment (alteration 
of the shape of the bed formation of banks, sills, and 
deeps, viz., deposition and erosion). Laws of transport 
of material especially with regard to the speed and depth 
of the water and to the specific gravity and dimensions 
of the material obtained from laboratory tests and from 
direct observation of natural streams. 

(4) The study of the temperature ruling in lakes par- 
ticularly with the assistance of public services and elec- 
trical companies operating on big dams. Information 
to be obtained by the national committees from the above- 
mentioned services and companies. 

(5) The study of the formation and dissipation of ice 
on lakes. 

(6) The preparation of a list of non-biological, limno- 
logical research works based on an inquiry to be made 
from interested institutions or authorities in the various 
countries. 

(7) The circulation of water and of water vapour, also 
the condensation of the latter, between the surface of the 
ground and the zone of saturation. 

(8) The definition of the various kinds of subterranean 
waters. 

(9) The determination of the run-off and of the physical 
conditions of flow of subterranean waters in solid and 
drift formations, the circulation being natural or induced. 
The preparation of a world census of subterranean waters, 
their characteristics, and the use made of them. The 
preparation of a list of scientific works on them in all 
countries, including those which do not belong to the 
Union. The results of this inquiry will be presented at 
the Congress of 1939. 

(10) The permeability of snow and its retentive capacity. 

(11) The influence of snow and ice on water run-off, 
taking into account the freezing of the soil and con- 
densation. 

(12) The establishment of snow maps of the world. 

(13) Study of the variations in the size of glaciers. 

(14) The respective parts played by hoar, rime, and 
driven snow in the economy of glaciers. 

(15) Depth sounding of glaciers. 

The chairman of the Hydrology Sub-Committee is 
Mr. N. C. G. Gold, Meteorological Office, Air Ministry 
Adastral House, Kingsway, London, W.C.2. 
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The Fred Olsen Motor Liner 
** Black Prince.” 


On Thursday, May 19th, we inspected at the Oslo Wharf 
at the Albert Edward Dock of the Tyne Improvement Com- 
mission the new motor liner ‘‘ Black Prince,’’ which has 
been built and engined in Norway by the Akers Mek. 
Verksted. A/S., of Oslo, for the Oslo-Newcastle-on-Tyne 
service of the Fred Olsen Line. She is a twin-screw ship 
of 5200 gross tons, and will be followed later by a sister 
ship, the “‘ Black Watch.” The “ Black Prince’ was 
launched on December 22nd, 1937, and recently carried 
out successful trials. The accompanying engraving 
shows her yachtlike appearance and her well-flared bows, 
which, with her two masts and short-raked funnel, give 
her a distinctive and pleasing appearance. Incidentally, 





motor cars on the fore deck and in the ’twoen deck and 
A deck spaces. 


THE MACHINERY INSTALLATION. 


The main engines are of the standard Akers-B. and W. 
two-stroke single-acting type with airless injection of fuel 
and poppet exhaust valves. In general the machinery 
follows standard Scandinavian practice for plant of this 
type. The heat required for the service of the ship is 
obtained from two Cochran composite exhaust gas oil- 
fired boilers. These boilers, which are mounted at the 
end of the engine-room, have a diameter of 5ft. 6in. with 
an overall height of 15ft. 9in. and a working pressure of 
110 lb. per square inch. When at sea the amount of steam 
produced is more than that required for the engine-room 
and domestic services, and part of the exhaust gases are 
by-passed to the silencers. The design of the boilers and 
the lay-out of the exhaust mains is such that the back 
pressure on the engines is less when exhausting to the 

















MoTOR LINER “BLACK PRINCE’’ 


we are given to understand that she is the largest passenger 
ship yet constructed in a Norwegian yard. 

In the following table we reproduce particulars of her 
hull and machinery equipment :— 


Hull Particulars. 


Length 385ft. Yin. 
Beam Senet ke Meee 53ft. 
Height to main deck 30ft. 3in. 
CO eee 18ft. 6in. 


About 5200 


Gross tonnage ... 
About 184 knots 


Service speed ... 
Passenger Accommodation. 
First-class passengers... ... ... ... 200 
Second-class passengers ee 
Propelling Machinery. 
Type of engines: Twin-screw Akers-B. and W. two-stroke 
single-acting 


Number of cylinders Niné each engine 


Bore of cylinders 500 mm. 
Piston stroke ... ... 900 mm. 
Total service I.H.P. 7000 
Normal revolutions... ... ... ... ... 145 


Auxiliary Generating Sets. 
Three 165-kW oil engine driven dynamos 


The ship is designed according to the highest class of 
‘“‘ Norske Veritas’ survey and in conformity with the 
passenger regulations of the Norwegian Surveyor of 
Shipping, and international regulations governing safety 
of life at sea. The safety arrangements include water- 
tight bulkheads and fire-resisting bulkheads, and a double 
bottom running throughout the length of the hull. All 
the “tween deck staircases are of steel, and woodwork 
around the fire-resisting bulkheads and compartments is 
impregnated and insulated according to the latest practice. 
The bridge, we noted, is equipped with the most modern 
types of navigating instruments and fire protection and 
extinguishing controls. Accommodation for the captain 
and deck officers adjoining the wheel house is provided, 
while the quarters for the engineers are near to the engine- 
room entrance. 

The decks are well laid out and are particularly roomy. 
The fore deck is protected by means of two breakwaters, 
and below the bridge is a large built-in open verandah. 
The after part of the deck is used as a promenade, 
and several lifeboats are carried there. There are 
shelter screens and also ample room for deck games. The 
principal public rooms are reached from the saloon deck 
and include a well-appointed smoking saloon, rooms 
for ladies and non-smokers, a dining saloon and 
restaurants. The main dining saloon has accommodation 
for 198 persons. The kitchens are on the A deck and are 
connected with the dining saloon by electrically operated 
service lifts. The main entrance to the ship is on A deck, 
as are also the staircase lounge and the offices. There is a 
special suite of cabins, but most of the first-class accom- 
modation consists of single-berth cabins. The second- 
class accommodation is complete with a well-arranged 
dining room, smoking room, and ladies’ saloon. The 
first-class bathrooms include a Finnish vapour bath, and 
several bathrooms are available for second-class passengers. 

We noted that the Thermo-tank system for the distri- 
bution of warm or cold air to the public rooms, corridors, 
and cabins is employed. The crew’s quarters are excel- 
lent. The provision for handling goods includes derricks 
worked in conjunction with the two masts and a series of 
six Thrige electric winches. The steering gear is of the 
electric pattern. Provision is made for the carriage of 








boilers than when passing the exhaust gases direct to the 
exhaust silencers. 

At an inaugural dinner which took place on the ship on 
Thursday evening last, many interested in the shipping 
trade between this country and Norway were present and 
were welcomed by Consul-General Rudolf Olsen and Consul- 
General Johan Miller, representing the owners. The 
Norwegian Minister, Mr. E. Colban, referred to the happy 
relationship existing between the two countries, while 
the ‘“‘ Black Prince’ was welcomed to the Tyne by Mr. 
H. P. Everett, the chairman of the Finance Committee 
of the Tyne Improvement Commissioners. 








Fractional Horse-power Motors. 


Tue range of Crompton-Parkinson “‘ Minor ”’ fractional 
horse-power motors has been extended by the addition of 
4, 4, and } H.P. machines, made in both the split-phase 
and capacitor types. A new frame, claimed to be 
exceptionally strong, light, and of small overall dimensions, 
has been developed. The use of low-loss iron and a special 
stator construction has resulted in exceptionally good 
performance, the } H.P. split-phase motor, for example, 
having an efficiency of 63 per cent. Split-phase and 
capacitor motors are supplied with five different mount- 
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Fic. 1—SPLIT-PHASE MOTOR 


ings. In addition to the standard foot mounting, footed 
and footless resilient mountings are available, and a 
footless model with machined circular bosses on the end 
shields to facilitate anchoring is shown in Fig. 1. In the 
capacitor range a resilient mounting with automatic 
belt tensioning is available, as shown in Fig. 2. On these 
resilient mountings coaxial metal sheathed and oil-resisting 
rubber rings prevent the transmission of any noise-pro- 
ducing vibrations that may remain in the motor and permit 
it to be mounted on a resonant base without impairing the 
normal silent operation of the machine. A feature of the 
automatic belt tensioning base is that a double cradle is 
provided to allow the retention of the coaxial rubber 
mounting on belt tensioning motors. The resilient mount- 
ing cradle is a one-piece steel pressing of deep channel 
section at the corners and sides to provide increased 
strength at all points of stress without sacrificing lightness. 


The squirrel-cage rotor is assembled under several tons 
hydraulic pressure and has skewed slots to promote quiet 
operation. A light alloy die casting forms the fan, which 
is also designed to work silently. The design of the double- 
pole make and break centrifugal switch is based on a long 
endurance test. For the insulation of the windings mica 
is used throughout, and a special low thermal setting 
impregnation is claimed to be proof against softening 
under maximum temperature conditions. Even under 
severe conditions the enclosure is fully drip-proof and offers 

















FiG. 2—CAPACITOR MOTOR 


good protection to the windings while allowing adequate 
ventilation. 

As on the motors with the larger ratings in the ‘‘ Minor ”’ 
range, the firm’s ‘‘ Marathon ”’ sleeve bearing is employed, 
a patented bearing which carries a guarantee of satis- 
factory operation for a minimum of two years, based on 
twenty-four hours’ operation per day and with the original 
factory oil filling. 

As shown in Fig. 3, the built-in terminal box is housed 
in the end shield at the non-driving end of the machine, 
and, by removing the cover access to the terminals is 
easily obtained. According to requirements the box is 











FiG. 3—BUILT-IN TERMINAL Box 


screwed for conduit or bushed for C.T.S. cable. Every 
motor is tested in a silence chamber to ensure that the 
requisite degree of quietness for the more critical domestic 
applications is secured. Capacitor motors are guaranteed 
to give a minimum starting torque of 350 per cent. full- 
load tdérque and a minimum accelerating torque of 230 
percent. The starting current is four to five times full- 
load current. On split-phase motors starting and accelerat- 
ing torques of not less than 200 per cent. full-load torque 
are obtained with approximately full-load current. 








Mr. A. H. Naytor.—We learn that Mr. Arthur Holden 
Naylor, at present research officer to the Institution of 
Civil Engineers and secretary of that Institution’s Sea 
Action Committee, has been appointed Professor of 
Engineering at Queen’s University, Belfast, in succession 
to Professor F. H. Hummel. Mr. Naylor is forty years of 
age. He was born at Liverpool and in 1916 graduated as 
B.Sc. (Engineering) with First-class Honours at London. 
In 1920 he was awarded the degree of M.Sc. by Birming- 
ham University. He was elected a member of the Insti- 
tution of Civil Engineers in 1936, and last year was awarded 
the Telford Premium. His practical experience has covered 
work in the Federated Malay States, Kenya, and Uganda, 
and he has assisted in the Lochaber water power scheme, 





and other undertakings at home. 
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Spring and Wire Machinery. 


ON a recent visit to the new showrooms of Messrs. Frank 
Whitelegg, of 34, York-way, King’s Cross, London, N.1, 
we inspected a number of machines in operation for 
straightening and cutting-off wire, and the coiling and 
knotting of springs, and other machines for the wire 
industry, manufactured by the Wafios Engineering Works, 
Ltd., of Reutlingen, Germany, for which Frank Whitelegg 
is the agent in this country. 

In the accompanying engraving is illustrated an auto- 
matic spring coiling machine, which is universal in action 
and can make springs in a variety of shapes and sizes, 
ranging from springs with a maximum ovtside coil dia- 
meter of fin. to 7fin. and with a maximum wire length per 
spring ranging from 8ft. 7in. to 66ft., or more, according to 
the size of the machine. The machine illustrated is repre- 
sentative of a range of ten sizes, with an output of 110-160 
springs per minute in the smallest size and 25 per minute 
in the largest size, absorbing about 4 H.P. and 20 H.P. 
respectively. 

Although an electric motor drive can be readily arranged, 
the machines demonstrated 
were driven from the pulley 





revolution clutch is fitted which engages when pressure is 
applied to the pedal and then disengages automatically. 
The manufacturers state that knotted upholstery springs 
have certain advantages over the clamped springs hitherto 
generally used, namely, that the springs do not squeak and 
that, as a result of the kink at the knot, the spring is 
effective from the start of the second coil. Moreover, it is 
claimed that the knots themselves are tight by reason of 
the bend or kink in the wire. 








Machine Tools in America.* 
By JOSEPH W. ROE 


WuitE the Declaration of Independence was being 
signed in Philadelphia another revolution was already 
well under way in England, one so far-reaching in its effects 
that it has altered the economic life of the whole world. 
The Industrial Revolution was ushering in the Machine 
Age. But the Machine Age did not and could not come 
until men developed machines to make machinery with, 
i.e., machine tools. The facilities for working metals in 





to be seen at the rear, through 
a friction clutch. The wire 
feed is 100—130ft. per minute, 
but these figures are stated 
to be the normal feeds, which 
can be exceeded frequently. 
Thirty feed length steps are 
furnished. It is claimed that 
the greater the number of 
steps the smaller the loss in 
production. For the fine 
adjustment for the exact 
wire length per spring the 
adjusting cam is fitted with 
engraved brass scales. The 
wire feed is controlled by an 
automatic clutch arrange- 
ment, stated to be an im- 
provement on the previous 
roller lifting principle, mak- 
ing for ease in setting up. A 
further claim for this mech- 
anism is that the exact wire 
length in each spring is 
obtained. A hand wheel for 
turning the machine over by 
hand is fitted to assist in 
setting the machine easily for 
@ new size of spring. The 
bearings for both the top 
and bottom feed roll shafts 
are adjustable for wear, 
resulting in the ability to set 
the centre of the feed rolls in 
line with the wire guide. 
Regulation of the coiling 
dies, pitch tool, and cutter 
mandrel can be effected 
whilst the machine is work- 
ing and one cutter mandrel 
can be used for several differ- 
ent spring coil diameters. 
Set simultaneously for any 
diametér with one set screw, 
the coiling pins can also be 
moved parallel to the axis 
of the spring so as to obtain 
any required tension. An 
arrangement is provided for 
regulating the cone shaping 














of springs and for setting the 
machine for other shapes of 
spring, by means of moving 
the cutter mandrel by a cam 
parallel to the spring axis. This last-named movement 
is necessary for a concave or waisted spring and when 
making saddle springs. The pitch tool is readily adjust- 
able and a change of the pitch travel of the tool does not 
necessitate changing the segments on the pitch cam. All 
the machines are fitted for right and left-hand coiling and 
furnished with a roller wire straightening apparatus, to be 
seen at the left-hand side of the illustration. The cutter is 
actuated from a cutter shaft which is connected to the 
main shaft of the machine. In this way stress on the main 
cam shaft is avoided and the cutting speed is kept constant, 
irrespective of whether the machine is coiling long or short 
springs. 

_ Amongst the other machines demonstrated there was an 
interesting high-speed wire straightening and cutting-off 
machine which is made in various sizes for wire gauges 
from 23 S.W.G. to §in., suitable for round iron, brass, 
copper, aluminium, piano steel, and other steel wires, as 
well as for polished, galvanised, and tinned wires. The 
wire is taken from a coil on a reel, fed through a straighten- 
ing apparatus, which is furnished with revolving spinners, 
on to feed rolls which push it through a cutter box to a 
wire guide with an adjustable stop. Contact of the end of 
the wire with the stop releases the cutter clutch and the 
cutting operation is effected by one complete revolution 
of the cutter. The wire straightening spinners revolve 
round the wire; in the standard model five such spinners 
are used. Both the main drive and the straightening body, 
whereon are mounted the spinners, are carried on ball 
bearings and the gearing is enclosed and runs in an oil 
bath. Six different speeds are provided for the feed rolls 
and four speeds for the spinners. 

A machine with an especially interesting mechanism 
on view in operation was an upholstery spring knotting 
machine. This machine is capable of making flat or 
raised knots with or without a kink in the ends of 
upholstery springs from 2}in. to 6in. in diameter in 
wire from 16 to 8 S.W.G. Knots with and without 
& kink can be made with the same set of tools and by 
adjusting a screw the angle and height of the kink can be 
regulated. As soon as the spring is placed on the knotting 
table and the machine started by operating a pedal it is 
gripped by the tools before the knotting operation starts ; 
knotting is then performed automatically. A one- 


AUTOMATIC WIRE SPRING COILING MACHINE 





1776 were little better than those of the Middle Ages, the 
hammer, chisel, and file to supplement casting and hand 
forging. All the structural parts of the newly invented 
Only 





engines and textile machinery were made of wood. 


screw, and change gears characteristics of all machine 
tools. Within a single generation, say, by 1840, England 
had developed the engine lathe, planer, shaper, and boring 
mill and had established a world leadership in the machine 
tool field, which she maintained for many years. 

Following her Colonial policy, England continued after 
the Revolution to prohibit the export of all machinery and 
the emigration of her mechanics. America, however, had 
declared an economic as well as a political independence 
and she began building her own machinery. 

In 1789, the year of the adoption of the Constitution, 
Samuel Slater, a skilled English mechanic who had eluded 
the embargo on mechanics, reproduced the Arkwright 
spinning machinery at Pawtucket, Rhode Island, and 
started the American cotton industry. Sylvanus Brown, 
who helped Slater in this work, is said to have invented a 
lathe for cutting screws for sperm oil presses, but all 
records of it seem to have been lost. David Wilkinson, 
Slater’s brother-in-law, at North Providence, R.i., now 
Pawtucket, invented a screw-cutting lathe in 1797 and 
patented it on December 14th, 1798. This machine is of 
unique interest. So far as I know, no printed description 
of it exists, but I have recently obtained a photostat 
copy of the original manuscript specification. A drawing 
of it was made by the Patent Office in 1845. 

This lathe was 18ft. or 20ft. long, driven directly by 
a water wheel. It had a headstock, and adjustable tail- 
stock, a tool-carrying slide mounted on three rollers, 
running between two guiding surfaces at the sides. The 
tool slide was adjustable for depth of cut and received its 
axial motion from a lead screw through a clamp nut 
arranged to throw out automatically at the end of the cut. 
The patent describes and the drawing shows the method of 
cutting both a screw and its corresponding nut. This 
tool contains all the essential elements of Maudslay’s first 
lathe, now in the South Kensington Museum, which was 
built about 1797. In both of these lathes the lead screw 
and the work seem to have been driven in one-to-one 
ratio. If so, to cut screws of different pitch, different lead 
screws had to be used. 

Both Wilkinson’s and Maudslay’s lathes could have been 
used for cutting various pitches by changing the lead 
screws, and Wilkinson says in his specification that he 
could cut a “ screw of any size or any number of threads 
wished for.”” He does not state whether he did this by 
changing the gears or by changing the lead screw, but the 
construction shown in the drawing would seem to indicate 
that it was by changing the lead screws. Maudslay was 
definitely doing it by means of change gears in 1800. 

Tiis seems a clear case of the independent and simul- 
taneous development of a great invention, as the two 
machines were built apparently in the same year and, with 
communications as they were then, it is unthinkable that 
either of these two men, one in London, the other in a little 
town in Rhode Island, knew of the other’s work. We owe 
the greater debt to Maudslay because of his greater 
influence and because of the certainty of his use of change 
gears three years later, and because the design of his slide 
rest was better. It does show, however, that the American 
mechanics from the beginning were not merely copying 
English practice. 

The Wilkinson patent ran out before the lathe came into 
general use in this country. But fifty years later, in 1848, 
he was voted 10,000 dollars by Congress ‘for benefits 
accruing to the public service for the use of the principle 
of the gage and sliding lathe, of which he was the inventor.” 

Wilkinson, by the way, was one of the ten or more 
inventors of the steamboat. He built one in 1794, and ran 
it from Winsor’s Cove to Providence. This was years 
before Fulton, but not so early as John Fitch, who carried 
the invention much further here on the Delaware River in 
the 1780's. 

About 1800 Eli Whitney and Simeon North began the 
interchangeable manufacture of firearms in Connecticut, 
with a far-reaching influence on tool building which led to 
the development of entirely new types of tools. This will 
be referred to later. 

By 1815 there were 140 cotton manufactories within 
30 miles of Providence. From there they spread north- 
ward. In 1822 Slater and other Rhode Island men started 
the Amoskeag mills at Manchester, N.H., which later 
became the greatest textile mill in the world. Its original 
charter was very broad and for years they operated a large 
machine shop where they built locomotives, engines, 
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the fastenings and smaller parts were of metal fitted by 
hand. 

In the closing years of the eighteenth century Henry 
Maudslay, in London, laid the foundations of modern 
metal working tools by developing the slide rest, lead 





* Reprinted from the Journal of the Franklin Institute. 





EADING MACHINE, 1797-8 


textile machinery, and machine tools. About the same 
time the mills at Lowell and Lawrence were started and 
they, too, operated large machine shops. One of the men 
who worked in both the Amoskeag and Lowell shops was 
William Bement. 

In 1824 Ira Gay, another R.I. man, founded what later 
became Gay, Silver and Co., near Lowell, which manu- 
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factured textile machinery and machine tools. This shop 
is in the apostolic succession of those which developed the 
milling machine out of the simple affair Eli Whitney was 
using in New Haven. Frederick W. Howe, who learned his 
trade here, took the beginnings of the turret lathe to 
Windsor, Vermont, where Robbins and Lawrence made a 
modern machine out of it. This old Gay-Silver shop con- 
tinued until well into this century, a veritable museum of 
old machine tools, stone bed planers, milling machines, 
&c., which were nearly a century old when they were dis- 
mantled. From 1820 to 1840 other shops sprang up in the 
Merrimac Valley. They were primarily building textile 
machinery, but showed little specialisation. They built 
anything they could sell. The Gage, Warner, and Whitney 
shop, at Nashua, is claimed to have been the first one in 
the country devoted exclusively to the production of 
machine tools. 

By 1840 or so Worcester emerges as the leader in the 
production of machine tools.’ There had been small shops 
there as early as 1810. In one of these Thomas Blanchard 
invented his lathe for turning irregular forms, which was 
set to turn gun stocks in the Springfield Armoury in 1818. 
The Blackstone Canal between Providence and Worcester, 
which was opened in 1828, and the Boston and Worcester 
Railroad, opened in 1835, developed a wide market for 
the city. 

“Uncle Sammy Flagg ” was the first man in Worcester 
to centre entirely on tool building. His first lathes had 
wooden beds, wrought iron strips for ways, chain-operated 
carriage, and cast gears. Among the early tool builders 
in Worcester was Lucius W. Pond, who started the chain 
of firms which has become the Niles-Bement-Pond Com- 
pany; J. A. Fay, who started the present J. A. Fay and 
Egan Company, of Cincinnati; Whitcomb, Prentice, 
Blaisdell and Reed. 

An element in this growth was the excellent facilities 
Worcester offered for starting business in a small way. 
Nearly all these enterprises began as tenants in one of the 
large buildings which rented space and power. One of 
them, Merrifield’s, was three stories high, 1100ft. long, and 
had fifty tenants employing from 2 to 800 men. Perhaps 
this situation has some suggestion for us to-day. The Bush 
Terminal in New York is a modern counterpart. 

There were, of course other centres; the Putnams in 
Fitchburg, Flather in Nashua, and Baxter D. Whitney at 
Winehenden were all well known. The last died in 1915, 
ninety-eight years old, the last of the early generation of 
mechanics. 

Machine tools in this country were called into 
existence to supply the needs of three groups of industries : 
the general purpose tools, such as lathes, planers, boring 
mills, drilling machines, &c., were developed by the 
textile industry and the railways. All the early tool 
builders we have so far considered were building this type. 
Their tools were of the same general design as those being 
built in England at that time, no better and probably not 
so good. 

High-production tools, such as turret lathes, milling 
machines, precision grinders, &c., were developed by or 
for the gun makers, clock makers, and later the manufac- 
turers of sewing machines, bicycles, typewriters, automo- 
biles, and other interchangeable products. These were 
developed later than the other group, slowly at first, but 
rapidly after 1850. Their production centred in Hartford, 
Windsor, Vt., and Providence, and the names of Eli 
Whitney, E. K. Root, Frederick W. Howe, R. 8. Lawrence, 
and C. M. Spencer, J. R. Brown, and Pratt and Whitney, 
will always be associated with them. Their work has 
made possible the interchangeable system of manu- 
facture which is America’s great contribution to modern 
industry. 

All these men worked in New England. With the west- 
ward spread of industry which came with the development 
of railways, machine tool building began a migration also. 
Philadelphia, in early years the largest city in the country, 
inevitably attracted mechanics. Oliver Evans who worked 
here, was a great mechanic ; just how great we can realise 
from Mr. Bathe’s fine life of him recently published. He 
left a deep impression on engine building and was the 
father of modern materials handling, but his work was not 
in the field of tool building. One of the Rhode Island 
Jenks, who served his time with Samuel Slater, started the 
textile industry in Pennsylvania in 1810, and by 1825 
there were thirty textile mills in and about Philadelphia. 
Wood, Hendel, Smith, and Uhlinger were early builders 
of textile machinery. Matthew Baldwin began making 
bookbinders’ tools, presses, rolls, steam engines, and finally 
in the early 1830’s, locomotives. In 1836 the Southwark 
Foundry was started and introduced the steam hammer 
into the United States under an arrangement with James 
Nasmyth. 

The two men, however, who made Philadelphia a great 
tool building centre were William Sellers and William 
Bement. Sellers was born in Pennsylvania, apprenticed 
to his uncle, John Poole, in Wilmington, and when only 
twenty-one he invaded New England and became fore- 
man of a shop in Providence. Three years later he moved 
to Philadelphia, with Edward Bancroft, of Providence, and 
started the firm of Bancroft and Sellers, which has become 
the William Sellers and Co. of to-day. At first Bancroft 
was the inventor and Sellers the executive. Seller’s 
designing ability did not develop until after Bancroft 
died in 1855. The first of his ninety or more patents was 
granted in 1857. These covered machine tools of all kinds— 
injectors, cranes, hammers, &c. His influence here on tool 
building paralleled that of Whitworth in England in an 
amazing way. Like Whitworth, he discarded ornamenta- 
tion in tools, painted them machine grey and made them 
much heavier. He adopted standards and adhered to them 
so closely that repair parts can be supplied for tools made 
fifty years before. Like Whitworth also, he established a 
system of screw threads, which became a national standard. 
It was first proposed in a paper read before this Institute. 
A committee was appointed to investigate the problem 
and recommend a standard. On this committee were 
William Bement, C. T. Perry, 8. V. Merrick, J. H. Towne, 
and Coleman Sellers. They recommended the system 
proposed by William Sellers. It was adopted by the 
U.S. Government in 1868, the Pennsylvania R.R. in 1869, 
and the Master Car Builders’ Association in 1872, and has 
become the standard for the whole country. Sellers was 


notable for his heavy machinery. One of his lathes 
weighed 500,000 lb. His tools for handling large ordnance 
and armour plate have attracted world-wide attention. 





He gave Frederick W. Taylor his opportunity and backed 
him in the long and costly experiments on the art of cutting 
metals and the work which inaugurated modern scientific 
management. 

William Sellers and Co. has had another master tool 
builder in Coleman Sellers, a cousin of William Sellers. 
Born in Philadelphia, he too became a superintendent at 
twenty-one, in this case in Cincinnati, where he was with 
the Globe Rolling Mill and the Niles Company, which 
later moved to Hamilton. In 1857 he returned to Phila- 
delphia and was chief engineer of William Sellers and Co. 
for thirty years. While his work, like that of William 
Sellers, covered a wide range of tools, he is best known in 
the field of railway tools and equipment. He was a charter 
member and President of the A.S.M.E., well known abroad, 
and served on the Commission which determined the type 
of turbines and generators used in the first power develop- 
ment at Niagara Falls. 

William Bement was born in New Hampshire in 1817. 
He served his apprenticeship in a textile machinery shop, 
and in 1840 went to Manchester as foreman and contractor 
in the Amoskeag shop. From there he went West and had 
interesting experiences in pioneer tool building where he 
had to fall back on hand work to build them as there were 
no planers within hundreds of miles. He was burned out 
twice, came back East, and spent six years with the Lowell 
machine shop. He moved to Philadelphia in 1851 and 
started the manufacture of machine tools with E. D. 
Marshall and Colby. Their entire machine shop was 40ft. 
by 90ft., with a 12ft. room for an office. The plant, 
known as “ Industrial Works,” grew rapidly and at one 
time was the largest in the country devoted to tool building. 
Like Sellers, Bement held to work of the highest quality, 
and their tools were much heavier than those of the New 
England builders, with whom they were competing, with 
the result that Worcester gradually lost its leadership 
in the tool building field. 

Others who have had a part in the career of this great 
company were Dougherty, Clarence and William Bement, 
and F. B. Miles. The last, a workman at Bement’s, 
started his own tool manufacturing business where he 
greatly improved the steam hammer. In 1885 his works 
consolidated with Bement and Sons and became the firm 
of Bement, Miles and Co. In 1900 this business became 
part of the Niles-Bement-Pond Company. 

By 1880 other centres were beginning to compete with 
the New England tool builders. In 1881 Worcester R. 
Warner and Ambrose Swasey left Pratt and Whitney at 
Hartford, where both of them had been contractors, and 
went to Chicago for one year, and then to Cleveland, 
where they founded the firm of Warner and Swasey, which 
built various types of tools, centering finally on hand- 
operated turret lathes, which have won world-wide recog- 
nition. Because of their avocation of astronomy, Mr. 
Warner and Mr. Swasey turned their mechanical skill to 
the building of telescope mountings and their firm is 
probably the most famous maker of these most accurate 
and delicate of all mechanism. 

Kempsmith, Lucas, Bardons and Oliver, all well-known 
tool builders, worked at some time with Warner and 
Swasey. In 1895 A. C. Henn and Reinhold Hackewessel, 
two mechanics in Hartford, invented the automatic multi- 
spindle turret lathe. Seven years later they moved to 
Cleveland to form, with others, a National Acme Com- 
pany. Cleveland has become and remains a leader in high- 
grade tool manufacture. 

It is claimed that Cincinnati is the largest tool building 
centre in the world. There are approximately forty firms 
there in this industry, many of them large and well-known. 
This development is interesting. Seventy-five years ago 
Cincinnati did most of the engine building and repair 
work for steamboats in the Mississippi and Ohio Valleys. 
When the river traffic disappeared before railway comp- 
tition the mechanics engaged in this work had to turn to 
something else. The first to enter into tool building was 
“Old John Steptoe,” a picturesque figure, whose name 
came, it is said, from his having been left as a foundling 
on a doorstep. Protected by the high freight rates from 
the east, he began to make a cheap copy of the Putnam 
lathe. From this he went on to other tools and built up a 
business which employed at times 300 men. Among them 
were many who later became well-known tool builders. 
And among these was Wm. Lodge, an Englishman, who 
had come to Cincinnati in 1872. In 1880 he and Wm. 
Barker started in business with 1000 dollars of their 
savings as capital. They rented a basement, bought a 
few second-hand tools, fitted them up to do proper work, 
went out and secured some business, came back and 
executed it, and then delivered it, all by themselves. The 
business inventoried 8000 dollars at the end of the first 
year, 32,000 dollars at the end of the second year, and 
400,000 dollars at the end of ten years. Fifteen months 
after starting they employed seventy-five men. Lodge 
was well known among the mechanics and had been 
president of their union. If he could do this, why couldn’t 
someone else? A number of the best-known of the 
Cincinnati tool building firms were started because of this 
example. 

The policy of Mr. Lodge’s firm hastened this result. In 
1886 the firm had become Lodge and Davis. Lodge was a 
mechanic and wanted to specialise on lathes. Davis was a 
business man and wanted to have a complete line of tools 
because of the selling advantage. The controversy nearly 
broke up the partnership, but resulted in a policy which 
could not have been better designed to build up a great 
tool building centre. They concentrated on the manufac- 
ture of lathes, but marketed other types of tools, placing 
orders with mechanics known to them who were just 
starting up, or with workmen or foremen in their own 
plant whom they helped to set up in business. For 
example, to Smith and Mills, who had been foremen with 
Steptoe, they gave an order for 300 shapers, and another 
one to Smith and Silk; to R. K. LeBlond an order for 
slide rests; to Wm. Owens, one of their own workmen, 
one for Fox Monitors. Owens went in partnership with 
Montanus and the Lodge firm bought their entire product 
for eight years. All of these orders were contingent upon 
their keeping away from lathes. 

Besides these and others who worked with Lodge there 
were such men as Bickford, Norris, Holtz, Geier, who have 
had a leading part in the building up of the industry in 
Cincinnati. The Niles Company moved to nearby 
Hamilton about 1876, specialising on heavy tools and 
cranes, and is now part of the Niles-Bement-Pond Com- 





pany. George Gray, later builder of planers, was their 
designer and superintendent. 

Indianapolis, Rockford, Madison, and Milwaukee have 
also become centres of tool building, but it is impossible 
to go into their history within the limits of this paper. 

We have been considering American tool building by 
geographical distribution. Another way would be by 
types and their inventors or developers. The essentials 
of the engine lathe, planer, drilling machine, shaper, steam 
hammer, and boring mill are English, and the chief 
inventors connected with them are Maudslay, Roberts, 
Nasmyth, Whitworth, Clement, and Bodmer. The 
machines which we owe to American mechanics are the 
milling machine, in its various forms for mass production, 
to Eli Whitney, F. W. Howe, and Robbins and Lawrence ; 
the universal milling machine, for toolroom use, chiefly 
to Joseph R. Brown; the hand-operated turret lathe to 
Howe, Stone, Hartness, Warner and Swasey, and others ; 
the automatic turret to C. M. Spencer; the multiple- 
spindle automatics to Henn and Hackewessel, Gridley, 
and E. P. Bullard ; precision grinding machines to Norton, 
Landis, Heald, and Brown and Sharpe; broaching to 
J. N. LaPointe; gear-cutting machinery to Brown and 
Sharpe, Gleason, and Fellows; boring mills to Bement, 
Sellers, Niles, and Bullard; scales and micrometers and 
measuring devices to Brown and Sharpe, 8S. J. Darling, 
and Pratt and Whitney. 

This list is not inclusive. Many men and firms have had 
a part in the development of these tools; the names 
given are only those which occur in a rapid survey of the 
field. Some men like E. K. Root and Sellers have con- 
tributed to so many types of tools that their names are 
not associated with any particular one, and others too 
numerous to mention have by their combined work greatly 
improved the various tools, adding to their strength, 
accuracy, and efficiency. Concurrent with all of this has 
been a steady refinement in methods of measurement and 
gauging. This has been a vital element, for no art or 
science can be more refined than its methods of measure 
ment. 

A good mechanic of seventy-five years ago, if turned 
loose in such an exhibition as that recently held by the 
Machine Tool Builders’ Association in Cleveland, where 
all the latest tools were in operation, would be dazed. 
Gone is the maze of shafts and belting and all the belt 
shifters. Speeds have gone up. Unbelievable cuts would 
be tearing off blue chips with red hot cutting tools. The 
machines would be feeding themselves, starting and 
stopping, and changing cuts automatically. Many of the 
processes such as milling, grinding, welding, broaching, 
and gear cutting which he would see would be developed 
beyond all recognition, or wholly new. The cutting edges 
of the tools would be of materials he never knew ; many 
feeds would be hydraulic and contrels pneumatic, and the 
machines would be driven by a force which he had heard 
of, it is true, but_which he associated only with Benjamin 
Franklin and the magnetic telegraph. 

For the first half of the last century American machine 
tool builders were pioneering, producing tools only along 
with other machinery. By 1850 there was a recognised 
tool building industry, which was developing entirely new 
types of tools for interchangeable manufacture and mass 
production. There has been a steady growth ever since. 
The value of the tools produced in the United States in 
1850 has been estimated at 6,000,000 dollars. In 1900 it 
had risen to approximately 50,000,000 dollars. To-day 
there are about 250 firms, employing 60,000 men. The 
total value of the tools produced is about 200,000,000 
dollars per year, of which 50,000,000 dollars, or 25 per cent., 
represents exports, going chiefly to the most highly indus- 
trialised countries. 

The American tool building industry began with the 
independence of this country, and has kept pace with the 
needs of its growing industries. To a degree unrealised by 
the general public it has been a major factor in that 
growth and to-day has world leadership in its field. 








INTERNATIONAL ENGINEERING CONGRESS, 
GLASGOW, 1938. 


ARRANGEMENTS for the Congress are now well advanced. 
The technical addresses will be delivered at three con- 
current sessions. Following the Presidential Address by 
Lord Weir, there will be two groups of sessions on Tuesday, 
June 21st, and three on Wednesday, June 22nd. The 
titles of the papers to be presented are :—‘‘ Some Recent 
Developments in the Iron and Steel Industry in Britain,” 
A. McCance, D.Sc., and T. W. Hand ; “‘ Material Research 
and Modern Machining Practice,’’ Professor Dr. A. Thum 
(Germany) ; ‘‘ The Building of Ships: A British Survey,” 
Sir James Lithgow, Bt., M.C., D.L.; “‘ Naval and Mecha- 
nical Constructions in Italy,’’ General G. Rota, R.I.N. 
(Italy); ‘‘ The Use of British Coal: A Review and a 
Forecast,” Sir Richard A. S. Redmayne, K.C.B.; ‘‘ Pro- 
gress of the Internal Combustion Engine during the Last 
Twenty Years,” H. R. Ricardo, B.A., F.R.S.; ‘‘ Tech- 
nical and Economic Developments in Electrical Engineer- 
ing,” S. B. Donkin; ‘‘ Some Views on the Problem of 
Electricity Generation and Distribution in France,” E. 
Mercier (France); ‘‘Gas: Yesterday, To-day, and 
To-morrow,” Sir David Milne Watson, Bt., M.A., LL.B.; 
‘Recent Developments in the Gas Industry in Canada,” 
J. Keillor (Canada) ; ‘‘ Town and Country Planning, and 
its Relation to Industry,” G. L. Pepler, F.S.I.; ‘‘ The 
River Clyde and the Harbour of Glasgow,” A. C. Gardner, 
F.R.S.E.; “‘ International Air Transport,” Rt. Hon. Lord 
Sempill, A.F.C.; “The Central Station in One Man’s 
Lifetime,’ G. A. Orrok (America); ‘‘ Municipal and 
Industrial Planning,” A. Lilienberg (Sweden). ; 

Applications for membership of the Congress will be 
received up till May 3lst. Programmes and application 
forms may be obtained from the Hon. General Secretary, 
International Engineering Congress, 39, Elmbank-crescent, 
Glasgow, C.2. 








New Etstree Souru Station.—When the Northern 
Line is extended from Edgware to Bushey Heath, the 
new station at the intersection of Elstree-road and the 
Watford By-pass is to be named Elstree South. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
A comprehensive list of the prices of materials mentioned below will 


f.o.b. steamer. 


Our Trade with Latvia.. 


A certain amount of interest attaches to the trade 
between this country and the Baltic States owing to the 
competitive conditions which prevail in most of these 
markets. In the Report on Economic and Commercial 
Conditions in Latvia, dated January, 1938, and published 
by H.M. Stationery Office, price 1s. net, it is stated that 
the countries with which Great Britain is chiefly competing 
in that market are first of all Germany and the United 
States and then Holland, Russia, Sweden, France, and 
Belgium. With the exception of Holland, Belgium and 
the United States, all these countries trade with Latvia on 
the basis of trade agreements combined with clearing 
arrangements. The United Kingdom share of Latvia’s 
import trade during 1935-1936-1937 (January to Sep- 
tember) remained within the limits of 19 per cent. to 
21-5 per cent. of the total value; the figure for the year 
1934, which was prior to the conclusion of the Anglo- 
Latvian trade agreement, was 22-6 per cent. Germany’s 
share, which was noticeably large in 1932, 1935, and 1936, 
fell in 1937 from 38 per cent. to 25-7 per cent. The British 
share of the supplies of unworked and worked metals to 
Latvia is comparatively small. Tin-plates are imported 
to the value of 550,000 to 700,000 lats per annum, and of 
this quantity only 10 per cent. is supplied by Great 
Britain. Of the imports of galvanised sheets in 1937 
Great Britain provided about 30 per cent. The bulk of 
the trade in machine tools is held by Germany and 
Sweden, the share falling to Great Britain being 10 per 
vent. to ll percent. Inthe supply of industrial machinery 
and prime movers also this country participates to the 
extent of about 10 per cent. The imports consist of loco- 
mobiles, internal combustion engines, woodworking 
machinery, sewing machines, and textile and other 
machinery. Included in the contracts secured by British 
firms during the period 1935 to 1937 was an order for the 
steel superstructure for a bridge over the river Daugava 
at Krustpils; pipes and water meters for Riga Munici- 
pality, and rubber-tyred wheels for transport carts and 
tractors. Imports of iron and steel from the United 
Kingdom, according to the Report, remained dispro- 
portionately small. The total from all countries amounted 
to 6-8 million lats in 1935; 7-8 million lats in 1936, and 
10-3 million lats in 1937, of which the British share 
amounted to 238,000, 249,000, and 466,000 lats respec- 
tively. The Report states that the Anglo-Latvian trade 
agreement has been in force for three years, but although 
the quantum of goods imported from Great Britain had 
increased, the percentage of participation in the Latvian 
import trade had remained practically unchanged. 


Pig Iron. 


The most interesting development in the pig 
iron market during the past week was the long-expected 
announcement by the foundry pig iron makers of their 
price policy after June 30th. Prices were stabilised 
towards the end of last year for the first half of 1938 at 
109s. for Cleveland No. 3 d/d Middlesbrough, and for 
Midland brands at 108s. 6d. for Northamptonshire, and 
Ills. for.Derbyshire No. 3 d/d Black Country stations. 
Since the decline in the demand set in stocks have accumu- 
lated, and anticipations have been current amongst 
consumers that prices would be reduced when the period 
of stabilisation expired. Their view was supported by 
statements that there had been a fall in the costs of pro- 
duction. The news, therefore, that the associated pig 
iron makers have decided to leave their prices unchanged 
after July Ist for both foundry and forge pig iron came as 
a surprise to the market. There is no doubt that a certain 
amount of business had been held back in the expectation 
that there would be a downward movement, but whether 
the decision of the makers will bring out any volume of 
orders remains to be seen. No statement was made as 
to the further period for which the makers will maintain 
their quotations, so that presumably an alteration may 
come at any time. On the other hand, such heavy stocks 
of imported and home-produced foundry iron exist at 
consumers’ works that it is doubtful whether much fresh 
business would have become available even had prices 
been reduced. In its essentials, therefore, the situation 
remains much the same as that existing before the 
announcement, and trading in pig iron in all districts 
remains unsatisfactory. Reports have been current 
that French and Belgian pig iron has been offered down 
to 60s. f.o.b. This seems a low price and it would be 
possible at such a figure to import iron at below the home 
makers’ quotation even allowing for the duty. A more 
general price quoted by Continental makers, however, 
is 65s. to 67s. 6d. f.o.b. Consumers of foundry iron are 
showing no interest in the foreign product and little 
in British material, and stagnant conditions are expected 
to rule in the market for some time. Business in hematite 
is on a poor scale, and in a number of cases users have 
suspended deliveries. The production of the latter 
description is more than sufficient to meet the reduced 
demand, and stocks continue to grow. 


The Midlands and South Wales. 


The time required by even the heavy steel 
makers in the Midlands for the execution of orders is 
now generally three to four weeks—a marked contrast 
to the conditions which ruled only a couple of months 
ago. Expectations are entertained by the industry 
that there will be an increased demand for structural 
steel for use in the erection of new aerodromes required 
for the rearmament programme. For the time being, 
however, the position is unsatisfactory, since the mills 
are rapidJy clearing up their arrears of orders and only a 
disappointing tonnage of new business is coming forward. 
There are still some works with a good number of orders 
in hand for joists and plates, but consumers find no 
difficulty in getting delivery within a reasonable time. 
The re-rolling works are passing through a depressing 
period. Not only do consumers hold heavy stocks 





of imported steel, but there is also in existence a con- 
siderable accumulation of British manufactured small 
bars and sections, and until this material has passed into 
consumption it is not expected that active conditions 
will return to this branch of the industry. The failure 
of the demand from the motor trades to develop in the 
way expected has proved another disappointment. A 
certain amount of business has been transacted lately in 
special strip, but the requirements of the motor manu- 
facturers are well below the normal. The electrical 
engineers have been taking rather larger quantities of 
strip, but for the time being the hopes of the re-rollers 
appear to be pinned upon the maintenance of the demand 
for ferro-concrete bars which has been the best feature 
of their market for some weeks. The reduction in the 
export price of black sheets by 15s. basis announced 
at the end of last week to take effect on May 23rd may 
result in stimulating a much-needed demand from over- 
seas. Lately hore buyers have shown more interest 
in black and galvanised sheets, but this industry dépends 
largely for its prosperity upon a healthy overseas trade. 
Colliery steel is passing into consumption at a good rate, and 
there is an active request for arches, roofing bars, and rails. 
In South Wales the tin-plate market has not responded 
to the recent readjustment of prices and the demand on 
export account remains slack. As a consequence, there 
has been a considerable reduction in output and the 
industry has been operating at about 34 per cent. of 
capacity. This has reacted upon the demand for sheet 
and tin-plate bars, and there has been a heavy decline 
in the production of steel. Only forty-two out of ninety- 
eight steel furnaces were in operation recently in South 
Wales. 


Scotland and the North. 


Conditions in the Scottish iron and steel trade 
do not improve as the summer draws near. A fair amount 
of new business is coming forward, but the demand is 
patchy and does not in any department reach the tonnage 
of the completed orders. The steel makers do not now 
trouble to conceal their anxiety regarding the future, 
particularly as the quiet period of the year is approaching. 
The continued absence of new orders for ships is one of the 
worst features of the position and nearly all the ship- 
building steel now being manufactured is against old 
contracts. A certain amount of fresh business on Admiralty 
account is reaching the industry, but this is by no means 
sufficient to meet the requirements of the steel works. 
Orders continue to be given out by the constructional 
engineering firms on a moderately good scale, but in this 
department also the volume of new work is much less than 
the amount which is being completed week by week, with 
the result that the periods required for delivery are 
becoming steadily shorter. The plate mills are probably 
the best off for work, and in this department there is a 
considerable tonnage of orders still to complete. Activity 
continues to rule at the boilermaking establishments, and 
this provides a good outlet for the plate makers. The 
marine engineers also have sufficient work in hand to keep 
them busy for some time and their requirements should be 
a help to the steel makers. The re-rolling industry in 
Scotland is not well placed for work and some depart- 
ments are operating on short time. This is thought to be 
the result of the heavy imports which took place before 
the end of March, and much of which have still to be 
absorbed. The rebate scheme, which was recently adopted 
in this branch of the trade, seems to have aroused hostility 
amongst consumers, and certain branches of the trade 
have not yet accepted it. In Lancashire the makers of 
bars and small sections are actively pressing for orders, 
but little new business seems to be available. Not 
only are consumers and merchants carrying heavy stocks, 
but the rate of consumption appears to have lessened 
during the past week or two. There is a moderately good 
demand for bright steel bars, but it is less active than 
even a few weeks ago. The quotation, however, of £17 15s. 
for 4-ton lots is maintained. The tank and locomotive 
engineers have a fair amount of work in hand and are 
taking good deliveries of plates. Operations are well 
maintained on the North-West Coast, but here again the 
volume of new work reaching the mills is not satisfactory. 


Current Business. 


The New Zealand Shipping Company, Ltd.’ 
London, have placed an order for a refrigerated motor 
cargo ship of about 11,000 tons with John Brown and Co., 
Ltd., Clydebank. The motive power depét of the London, 
Midland and Scottish Railway at Carnforth is to be 
modernised. The new equipment will include mechanical 
plant for the coaling of engines, a mechanical ash-lifting 
plant, a turntable 70ft. in diameter, new cranes, and a 
water tank of 75,000 gallons capacity. A new hardening 
shop is to be erected at the works of B. K. Morton and Co., 
Ltd., steel and tool makers, of Princess-street, Sheffield. 
Dorman, Long and Co., Ltd., Middlesbrough, have secured 
the Government contract for the Menai Suspension Bridge, 
the value of which is placed at £225,000. Additions and 
alterations are to be carried out by the Sheffield Forge and 
Rolling Mills Company, Ltd., at their Bridge-street pre- 
mises, Sheffield. A light engineering works is to be opened 
by the British Manufacturing and Research Company at 
Springfield-road, Grantham. Orders for 80,000 tons of 
coal have been placed by the Lithuanian Railway Adminis- 
tration with William Mathwin and Son, Ltd., Newcastle ; 
Wm. Cory and Sons, Ltd., London ; Stonehouse and Cory, 
Ltd., Newcastle ; and Braithwaite, Heslop and Co., Ltd., 
Cardiff. The first sod of the new Solway Colliery was cut 
at Workington last week. The colliery is being sunk to 
get under-sea coal. A contract to supply’ coal-weighing 
plant for the generating station of the Darlington elec- 
tricity works has been obtained by Babcock and Wilcox, 
Ltd. W. H. Baker, Ltd., engineers and brassfounders, 
have closed their foundry in Clayton-street, Wigan. The 
business had been carried on in Wigan since 1883. The 


Unless otherwise specified home trade quotations are delivered f.0.t. 





Export quotations are 
be found on the next page. 


Department of Overseas Trade announces that the follow- 
ing contracts are open for tender :—Pretoria, Union 
Tenders and Supplies Board : Woodworking and workshop 
machines, comprising circular saw bench and saws, screw- 
cutting lathe, emery wheel, H.S. drilling machine and 
blacksmith’s forge and blower (Pretoria, June $th). 
Argentine Department of Navigation and Ports: 
287,500 m. of welding electrodes (Buenos Aires, June 
7th). South African Railways and Harbours Adminis- 
tration, Stores Department: About 145 tons of steel 
bridgework, including rivets, bolts, nuts, &c. (Johannes- 
burg, June 20th). Argentine State Railways Administra- 
tion: Supply and delivery of three steel spans with bearers 
and accessories for railway bridges (Buenos Aires, June 
15th). 


Copper and Tin. 

The electrolytic copper market has suffered 
severely from adverse influences and prices have slumped 
sharply over the week. It was unfortunate that the cut 
in the American domestic price should coincide with an 
international disturbance of a major character. Recently 
we drew attention to the probability of the American 
producers reducing their home price in order to bring it 
more into line with the export quotation, as the difference 
in favour of the latter was provoking considerable criticism 
amongst American producers. It was also, according to 
some authorities, holding up the domestic trade in the 
United States. The reduction, however, of lc. per pound 
from 10c. to 9c., which occurred on May 19th, went rather 
farther than the market expected, whilst at the same time 
the Czechoslovakian crisis had the natural effect of causing 
a sharp relapse in the world price. Values continued to 
fall even when the international outlook improved, and 
it was not until mid-week that some revival in confidence 
made itself apparent. So far the lower American price 
does not seem to have brought out much fresh buying in 
that market, but with outside conditions so unsettled this 
is not surprising. The monthly statistics for April have 
not yet been completed and it is generally thought that 
if Germany does eventually agree to provide the missing 
figures it will only be when the political situation has 
quietened down. It is generally understood that both 
Czechoslovakia and Germany have bought substantial 
quantities of the metal, but other markets have been 
extremely quiet and there has been considerable liquida- 
tion of speculative holdings. On the London standard 
market at the beginning of this week, as a result of specu- 
lators unloading, prices receded to the lowest point touched 
this year.... The disturbed condition of the markets 
resulting from the Czechoslovakian crisis caused a decline 
in tin prices, but at the beginning of this week there were 
indications that the worst effects had been seen. The 
referendum upon the Buffer Pool scheme, which has been 
taking place in the Malay States this week, has also created 
a general tendency on the part of consumers to hold aloof. 
It is understood that the result of the referendum has been 
sent to the Colonial Office and that whilst no particulars 
have been published it is thought the voting was in favour 
of the Pool. America has bought practically nothing this 
week and buying from Continental sources has been on 
an insignificant scale. For the time being it would appear 
that Russian requirements are satisfied and the general 
view is that the Soviet Government has used part of its 
purchases in the past few months to build up a reserve 
stock. If this is the case, it may be that for some time to 
come the support which the market has received from 
Russian buying will be lacking. 


Lead “and Spelter. 


The easy conditions which have ruled in the lead 
market for the past week or two became accentuated at 
the end of last week, when the international crisis deve- 
loped. The effect upon this market, however, was not so 
noticeable as upon some other departments of the non- 
ferrous metal trade. Producers continued to sell with some 
freedom and, at the same time, the consuming industries 
did not show much interest in new purchases. The 
amount of iead passing into consumption is not altogether 
unsatisfactory ; but the supplies reaching consumers 
against old contracts appear to be sufficient to cover their 
iminediate needs, and, as is usually the case on a weak 
market, users show no disposition to enter into fresh 
commitments. Recently a considerable tonnage of 
Burma lead reached this country, and as a consequence 
the prompt price became easier and the contango 
narrowed to ls. 3d. On the whole, however, the market 
absorbed these supplies quite comfortably. In spite of 
all that may be said against the situation in this market, 
the underlying tone remains sound, largely because it is 
recognised that the consuming industries are likely to be 
busy for some months to come and to provide a good outlet 
for the metal. Statistically, the position is criticised on 
the grounds that the world production is in excess of 
industrial needs, and in spite of the low price of the 
metal the adjustment of production to demand appears 
to be a slow process. . . . Spelter prices were 
maintained in the face of depressing surrounding 
influences better than in any other section of the non- 
ferrous metal markets. This is probably because values 
in this department had already shrunk to a very low leve! 
and there was no speculative account open worth mention 
ing. The relatively small decline in prices, therefore, was 
dué to lethargic conditions, which unfortunately there 
seems little reason to suppose will change for some time. 
The demand from the consuming industries is weak, 
whilst production is at a comparatively high level. Should 
consumers abandon their present policy of buying only 
from hand to mouth it is probable that prices in this 
market would quickly respond, since it is generally recog- 
nised that even allowing for the unfavourable factors in 
the situation the metal is cheap. In Germany efforts are 
being made to economise in the use of spelter and a decree 
has been issued forbidding the galvanising of a consider- 
able number of hardware articles in?general use. 
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Makers’ official home trade price, per ton, delivered buyers’ stations. 
from associated British Steelmakers. 


Current Prices for Metals and Fuels. 





PIG IRON. STEEL (continued). 
Home. Export. *Home. tExport. 

Foundry home prices, except for Scotland, less rebate of 5/--. £ os. d. £ s. d. 

(D/d Teesside Area.) GLascow anD District— 
N.E. Coast— > a ae ec é°& Angles ... 2 es oe 10 12 6 
Hematite Mixed Nos. 612 6. — Tees... . 12 0 6. 11 12 6 
a No. 1 613 0. 77 6 Joists... aie ¢. 10 12 6 
Tincsiene- Channels... aT" “66. 1917 6 
No. 1 511 6 6 2 86 Rounds, 3in.andup... ll 0 6.. 1112 6 
No. 3 G.M.B. 5 9 0 60 0 under din. ... 13 13 Of 1 0 0 
Wo.-a Bouuaiey S40" 0 519 0 Flats, 5in. and under 12 13 of 11 0 0 
meat . es ~ Plates, jin. (basis) ee we 11 0 0 
ieceiathtie ” fin. a2 26: @ .: 11 5 0 
Staffs— (Delivered to Black Country Station.) =. = . n ; 
North Staffs. Foundry . 6 nl 0 .. - Un. gin. to and incl. 
~ Forge iyi 6 Ib. persq. ft. (8-G.)... 12 10 0. 12 10 0 
Basie oO Sarees: 3 Boiler Plates, jin. si ht 2B VO 12 2 6 
Morthampten— South WaLEs AREA- £ a4 £ sd 
Foundry No. 3 5 8 6 a , . 
Benge 556 Angles .. ll O 6 10 12 6 
. Tees... 3 6 ¢. 11 12 6 
Derbyshire— Joists. ll 0 6 10 12 6 
No. 3 Foundry 511 0 Channels ll 5 6 10 17 6 
Forge 5 8 0 Rounds, 3in. and up 12, O68. 11 12 6 

ScoTLanpD— ‘ under 3in. 12 13 Of ll 0 0 
Hematite, f.0.t. furnaces 6 13 0 Flats, 5in. and under 12.13 Of 11 0 0 
No. 1 Foundry, ditto 6 0 6 Plates, jin. (basis) 1110 6. fi. 8.0 
No. 3 Foundry, ditto 518 0 frin. . 1115 6 a 
Basic, d/d 5 7 6 fin. 20 6. 1110 0 

N.W. Coast— 6 13 0 d/d Glasgow ” tein. 12 5 6 1115 0 
Hematite Mixed Nos. 618 6 ,, Sheffield Un. in. to and inel. 

7 6 ,, Birmingham 6 lb. persq. ft.(8-G)... 12 10 0... ... 12 2 6 

' [RELAND—F.0.Q.— BELFAST Rest oF [RBLAND. 
MANUFACTURED IRON. : Ae ep Aer 
Home. Export. i me a : - ie 

Lancs anp Yorrs— £ os. a. £ 8. d. —* se s =: - ’ . 
Crown Bars 13 5 0 "ali gene snip srl 
est Bare 13 15 0 Channels... 1110 6. 1113 0 

dedi Rounds, 3in. and up a..4 &.. 12 8 0O 

MrpLanps— » under 3in. 12 18 Ot 13 0 6 
ae =a ve 7 Plates, jin. (basis) 11 13 0 11 15 6 
ee eee) =o 2.3 in... 11 18 0 12 0 6 
No. 3 Quality... 11 12 6 12 3 0 ae ae 
No. 4 Quality 12 2 6 : , in. . 1210 0 12 10 0 

ScorLanp— | Un. fin. to }fin.incl. ... 12 3 0 12 5 6 
Crown Bars 13 5 0 13 5 0 t Rounds and Flats tested quality ; untested 9/— less. 

- nei ae eS 3 eliadaaa OTHER STEEL MATERIALS. ; 
Crown Bars 13 6 0 13 6 0 Sheets. pag — np 
Best Bars i316 0. 13 15 0 11-G. and 12-G.,d/d... 1415 0Y ; 
Double Best Bars 14 5 0 145 0 13-G., d/d 1 2 of 1G. tol4-G 1215 0 

NORTHERN IRELAND AND FREE STaTE— 14-G. to 20-G., d/d 1510 0 15-G.to20-G 13 0 O 
Crown Bars, f.0.q. - 1317 6. _ 21-G. to 24-G., d/d 1515 0 21-G.to24-G 13 5 0 

25-G. and 26-G., d/d 1610 0 25 and 26-G. 14 0 0 
7 South Africa, Rhodesia, Canada £14 f.o.b. basis Irish Free 
— tExport. State, £15 15s., f.0.q., four-ton lote. 

atiintiais*inien tine Metin ae Ee epee The above home trade sheet prices are for 4-ton lots and over ; 
Angles 11 30. 10 12 6 2-ton to 4-ton lots, 7s. 6d. per ton extra ; and under 2-ton lots to 
Tees... 1230. 1112 6 10 owt., £2 per ton extra. 

Sctete 11 3 0. 10 12 6 Galvanised Corrugated Sheets, Basis 24-G.— 
~ Channels... 11 8 0. 1017 6 iit eons " babes ss 
Rounds, 3in. and up 12 3 0. 1112 6 ei ta aden ‘i 1817 6 
‘i under 3in. 12 15 6f ll 0 0 a a: 20 2 6 
Flats, under Sin. . 1215 6f 11 0 0 aaees aA +: ee ell Bias ee : e18 1 
Plates, jin. (basis) 1113 0 11 0 0 Export; India, £18 15s. c.i.f.; In ree tate, Os. 
. Sie. ... 1118 0. 11 5 0 f.o.q.; General, £16 15s. f.o.b., 24-G. basis. 
= hin. . 12 3 0. 11 0 | Tin-plates. 
is in. 12 8 0 1115 0 20 by 14 basis, f.o.b. Bristol Channel Ports, 20/3 to 21/6 
Un. in. to and inel. Tin-plate Bars, d/d Welsh Works, £7 15s. 
6 Ib. per sq. ft. (8-G.)... 12 10 0 12 10 0 | Billets. 100-ton lots and over, 35 to 100 tons, 5/- extra: less 
Boiler Plates, jin. . 12 3 0 12 2 0 than 35 tons, 10/— extra. £8. d. 
cei dees. os a Soft (up to 0-25% seeing _ ‘ 7 ri 

b = - a. . a “ Pra teste 8 
Angles eR Bi«. 19.13 6 Basic (0-33% to 0-41% C.) 812 6 
Toes... = es. 11 10 © » Medium (0-42 to 0-60% C.) 9 2 6 
= ; . : “ ze : . Hard (0-61% to 0-85% C.) 912 6 

serail mee : e »» (0°88% to 0-99% C.) 10 2 6 
Rounds, 3in. and up 12 0 6. 1112 6 . » (over 0-99% C.) 10 12 6 
a sr a . ry ee : Rails. Heavy, 500-ton lots; f.0.t. 10 2 6 

ates, jin. (basis ‘ . ; ‘“ 

7 fin. ... 113 0. nse » Light, f.o.t.... soy ae 9 2 6 

ee tin. ... 1118 0. 1110 0 

» fein... 92 3 0. 11 15 0 FERRO ALLOYS. 

Un. fin. to and incl. Tungsten Metal Powder 4/94 per lb. (nominal) 

6 lb. persq. ft. (8-G.)... 12 10 0. 12,10 0} Ferro Tungsten ... 4/8 per lb. (nominal) 
Boiler Plates, fin. . Md . 12 2 0 Per Ton. Per Unit. 

MIDLANDS, AND LEEDS AND DiIstTRIcT— Ferro Chrome, 4 p.c. to 6 p.c.carbon £24 5 0 7/6 

£ 8s. d. £ s. d. - 6 p.c. to 8 p.c. . £24 0 0 7/6 

Angles 1l O 6. 10 12 6 8 p.c. to 10 p.c. . £24 0 0 7/6 
Tees... 12 0 6. 1112 6 Max. 2 p.c. carbon . £386 0 0 11/- 
Joists 11 0 6. 10 12 6 Pe és » lp.c.carbon ... £38 5 0 1l/- 
Channels... ll 5 6. 10 17 6 .» 0-50 p.c. carbon £41 0 0 12/- 
Rounds, 3in. and up 12 0 6. 1112 6 = : ., carbon-free . 1/- per lb. 

+ under 3in. 12 13 Of 11 0 0} Metallic Chrornium we eee ee 2/5 por Ib. 
Fiats, 5in. and under ... 12 13 Of 11 0 0O| Ferro Manganese (loose), 76 p.c. . £18 15 0 home 
Plates, jin. (basis) 1110 6. ll 0 0O » Silicon, 45 p.c. to 50 p.c. . £12 0 Oscale 5/- p.u. 

= fsin. ... 1115 6. a. 6c 8 - 75 p.c. ‘ . £17 O Osocale 6/- p.u. 

” tin. . 12 0 6 1110 0 . Vanadium... 14/- per lb. 

a fein. ... 12 5 6 1115 0 » Molybdenum . 4/9 per lb.; 5/- forward 
Un. in. to and incl. » Titanium (carbon-free) . Od. per Ib. 

6 Ib. persg. ft.(8-G.)... 12 10 0 12 10 0] Nickel (per ton) ... . £185 to £190 per ton 
Boiler Plates, fin. ... . 12 0 6 12 2 6! Cobalt ... . 8/6 to 9/6 per lb. 








* Joists, Sections, Bars and Plates are subject to a rebate of 15s. to home users purchasing only 
+ Export prices are for Empire Markets; for other Markets British quotations conform to Cartel prices. 


NON-FERROUS METALS. 


(Official Prices, May 25th.) 


CopreR— 
Cash £33 5 Uto £33 6 3 
Three Months .. £33 10 Oto £33 11 3 
Electrolytic £38 0, Oto £38 10 0 
Best Selected Ingots, d/d Bir- 
a rr ; £38 5 0 
Sheets, Hot Rolled .. £70 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) 12d. 12d. 
»  Brazed (basis) 12}d. 123d. 
Brass— 
Ingots, 70/30, d/d Birmingham £32 10 O 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 10j}d. 10}d. 
»  Brazed... 12}d. 12jd. 
Tin— 
Cash ... £162 15 Oto £163 5 O 
Three Months £163 10 Oto £163 15 0 
SreELTER— 
Cash ... £12 10 Oto £12 12 6 
Three Months £12 12 6to £12 13 9 
Lrap— 
Cash ... £13 15 Uto£l3 17 6 
Three Months £14 v Oto f£l4 1 3 
Aluminium Ingots (British) £100 to £105 
FUELS. 
SCOTLAND. 
LANARKSHIRE— 

(f.0.b. Grangemouth)— Export 
Navigation Unscreened 19/— to 19/6 
Hamilton Ell 17/6 
Splints 20/- 

AYRSHIRE— 
(f.0.b. Ports)—Steam 16 
FIFESHIRE— 

(f.0.b. Methil or Burntisland)— 

Prime Steam ... ; 17/6 
Unscreened Navigation 18/- to 19 
LoTHIANs— 

(f.0.b. Leith)—Hartley Prime... 17/- 
Secondary Steam ... 16/6 
ENGLAND. 

Sours Yor«ksuire, HuLtt— 
B.S.Y. Hards... 21/6 to 22 
Steam Screened 19/- to 19/6 
NORTHUMBERLAND, NEWCASTLE— 
Blyth Best 18/3 to 19/ 
» Second... 18/- 
» Best Small ... 17/6 
Unscreened 18/- to 19/- 
DorHamM— 
Best Gas... 21/— to 21/6 
Foundry Coke 29/- to 35/ 
SHEFFIELD— inland. 
Best Hand-picked Branch ... 28/— to 29/6 — 
South Yorkshire 25/6 to 27/- — 
Seconds ... 22/- to 24/ — 
CarpirF— SOUTH WALES. 

Steam Coals : 

Best Admiralty Large ... 24/- to 24/6 
Best Seconds ; 24/- 

Best Dry Large 23/6 to 24/- 
Ordinaries... 23/6 to 24/- 
Bunker Smalls 18/— to 19/- 
Cargo Smalls .. 17/— to 18/- 
Dry Nuts ; 24/6 to 26/- 
Foundry Coke 42/6 to 57/6 
Furnace Coke 30/- to 35/- 
Patent Fuel 25/6 

SwansEa— 
Anthracite Coals : 
Best Large ... ... .-. 38/— to 41/- 
Machine-made Cobbles... 41/- to 51/- 
Nuts ; 40/- to 50/- 
Beans 33/- to 38/6 
Peas ; 26/- to 29/6 
Rubbly Culm... 15/- to 16/- 

Steam Coals : 

Large Ordinary 20/- to 26/- 


Inland consumption : contracts in bulk. 


FUEL OIL. 


Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. 
Furnace Oil (0-950 gravity) 


Diesel Oil 


Per Gallor 
33d 
43d 
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'French Engineering Notes. 


(From our own Correspondent in Paris.) 


The Forty Hours’ Reform. 


THE second series of decrees relating to pro- 
duction, credits, and working hours is expected to be 
published during the present week. It has been delayed 
mainly by opposition of the General Labour Confedera- 


tion to any important change in the present system of 


working hours, and judging from what is known of the 
decrees it appears that the Government has taken the 
matter into its own hands and will settle the conditions 
under which the forty hours will be adapted to the needs 
of industry. The forty hours’ week was imposed with a 
certain latitude with regard to means of employing the 
hours, but the Labour Confederation fixed upon the 
five days’ week without any concession to the require- 
ments of employers. They had to accept the law as 
interpreted by the Confederation. This is now to be 
changed, and the change, in fact, began when the men 
undertook to put in overtime for work on national defence, 
but from what is known of the forthcoming decree the 
hours may be staggered over the year according to season- 
able or other industrial fluctuations up to a maximum of 
2000 hours. So long as the law exists there can be no 
suppression of the principle of the forty hours’ week, 
although the principle does not exclude the possibility 
of disposing of the hours as may be necessary and even of 
increasing them by arrangement with the men. It is 
certain that the five days’ week is doomed as a general 
thing, but it is only when the decree is published that it 
will be known in what manner employers will be able 
to distribute the hours with a view to meeting their 
varying labour requirements. Experience has shown 
that the fixing of an insufficient maximum working week 
with higher wages reduces work and hours and adds to 
unemployment, while it is obvious that an increased 
production with a flexible adjustment of working hours 
and overtime, when necessary, provides more pay for 
more men. It is hardly likely that the Government will 
call into question the existing law by definitely fixing 
2000 hours a year, but the terms of the prepared decree, 
so far as they are known, point to that object being 
attained by an adaptation of hours to the requirements 
of industry. Nor is it likely that the great majority 
of workers will resist a more liberal interpretation of the 
law by the Government which sees no other means of 
increasing production, especially when concessions on 
the part of the men are accompanied by an obligation 
on the part of employers to facilitate production by an 
improvement in works’ equipment. 


Public Works. 


The engineering industries do not usually benetit 
largely from public works that are put in hand solely 
for the relief of unemployment and avoid as much as 
possible the use of labour-saving machinery, but now 
that engineering activity is recognised to be a necessary 
aid in combating unemployment, the cumulative effects 
of the further huge expenditure on public works and the 
efforts to accelerate and cheapen production should 
create a general confidence in the national economy. 
There already exists a programme of public works that 
has been amplified several times during the past few 
years. Most of these works have been slowed down, 
or held up altogether, through the inability of the State 
to finance them or through public loans for that purpose 
being withheld during a period of financial stringency. 
The forthcoming decree is intended to give a stimulus 
to activity by providing the Caisse Nationale des Credits 
with several milliards of francs for loans to Departments 
and Communes to enable them to carry out necessary 
undertakings that should distribute work over the 
country. Similar credits will also be available to manu- 
facturers and others for business development. This 
extensive scheme of financial aid to industry is rendered 
possible by the success of the recent Government loan 
and the return of gold to this country, which show that 
a revival of confidence will release an abundance of cheap 
money. The decree will also introduce a great housing 
scheme, which is based partly on English methods. 


Apprenticeship. 


The decree will also deal with the question of 
pre-apprenticeship, the central idea being that all youths 
between the ages of fourteen and seventeen shall be 
required to follow commercial and industrial classes 
during a period of three years, unless parents give an 
assurance that their sons are already being prepared 
for one or other of those occupations. Until fuller details 
are given it is not clear what will constitute the pre- 
apprenticeship, which means the preparation of youths 
for apprenticeship in trades for which they appear to be 
best suited, and obviously the three years applies to 
training in the technical schools for particular trades. 
Meanwhile, an indication of what employers may be 
required to do in the future is afforded by the collective 
contract between aircraft manufacturers in the Paris 
area, who are dependent on the State, and the aircraft 
section of the metal workers’ union, which provides that 
firms employing an average for the year of more than 
350 hands of all kinds must train a number of apprentices 
equal to at least 3 per cent. of the total. They may do 
so in shops belonging to the works or in neighbouring 
schools where shops are fitted up for the purpose. Candi- 
dates for apprenticeship between the ages of fourteen and 
seventeen years, after passing an elementary examina- 
tion, are engaged by contract for three years with hourly 
pay rising from 3-7f. in the first year to 5f. in the second, 
and 6-95f. in the third yéar. The training is practical 
and theoretical, the latter consisting of elementary 
geometry, algebra, mechanics, and drawing, as well as 
general culture, and the time devoted to this instruction 
must not exceed 200 hours a year. The practical work 
is as far as possible of a productive character with the 
object of interesting youths in their occupation. The 
aircraft engine factories. employing a total of 30,000 
hands, have trained 976 apprentices, mostly fitters, and 
it is expected that the yearly total will be largely increased 
to meet the growing needs of the aircraft industry. 





British Patent Specifications. 


When an i ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sales Branch, 25, Southampton-buildings, Chancery-lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, ts the date of the acceptance of the 
complete Specification. 
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STEAM GENERATORS. 


482,901. October 10th, 1936.—RecuLaTING THE TEMPERA 
TURE OF SUPERHEATED STEAM, Superheater Company, 
Ltd., and John Edwin Wood, Bush House, Aldwych, 
London, W.C.2. 

The object of this invention is to provide an improved method 
for regulating the temperature at which steam will be delivered 
from a steam superheater incorporated in a boiler whereby the 
final steam temperature shall remain substantially constant, 
or will not fluctuate beyond a permitted tolerance when sudden 
changes in operating conditions occur. In an installation 
equipped with an intermediate desuperheating apparatus, 


N°48 2,901 








this is effected by mixing with the steam delivered by the final 
section of the superheater at such times as the desuperheating 
apparatus is in operation a small amount of lower temperature 
steam or water. The supply of lower temperature fluid is 
preferably controlled by the same apparatus as controls th¢ 
desuperheating effected between the primary and final supe: 
heating stages. In one embodiment of the invention, a pipe A 
connects the saturated steam pipe B with the superheated steam 
delivery pipe C. D is a valve operated by the controller E. 
so that it receives similar opening and closing movements 
to the valve F, which controls the flow of steam through the 
desuperheater.—A pril 7th, 1938. 


483,008. October 6th, 1936.—WaTER-TUBE BoILERS, James 
Lindsay Kinnell, jun., and Chas. P. Kinnell and Co., Ltd.. 
65 and 65a, Southwark-street, London, S.E.1. 

By this invention the capacity of a boiler unit may be 
increased by the widening of the distance between the front and 
rear headers and the use of longer water-tubes. The front 
header A and rear header B are supported on the inside of a pai: 
of end plates C D respectively, which form the front and reai 
walls of the ashpit. The header A is of fixed height, but the 
header B is mounted on an adjustable bracket or step E, which 
can be elevated so as to maintain the water-tube receiving 
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openings in alignment with the rear ends of the sloping water- 
tubes, as the height of the tubes increases with their length. 
The water-tubes employed are made in lengths which increase 
by constant amounts (e.g., 6in.), so that the consequent adjust- 
ment of the rear header B can be effected by elevating it at set 
distances. The fire-grate is extended at the same time by the 
addition of the requisite number of fire-bars, and the fire-bridge 
F is also increased in length by adding new plates to correspond 
with the length of the tubes. The fuel hopper G is bolted to the 
end walls of the headers and the thickness of the fuel bed is 
controlled by an adjustable gate H.—-A pril 6th, 1938. 


INTERNAL COMBUSTION ENGINES. 


482,841. October 22nd, 1936.—INJEcTION Pumps ror INTERNAL 
ComsBustion Encines, Robert Bosch Aktiengesellschaft, 
4, Militirstrasse, Stuttgart, Germany. 

According to this invention a multi-cylinder fuel injection 
system for internal combustion engines is provided with a 
number of separate pumps which are detachably and inter- 
changeably mounted in a common casing. Each pump comprises 
a cylinder and a reciprocating piston which has at least one 
oblique controlling edge allowing a variable amount of fuel 
pumped in excess by the piston to flow back. The pistons are 
reciprocated by a common camshaft mounted in the casing, 
and in order to control the fuel output from the apparatus they 
are rotatable about their axes by a common control member. 
The coupling between each separate pump and the common 
control member is such that when inserting each separate pump 
into the casing it has only one possible coupling position with 
regard to the control member. This arrangement has the 





advantage that the tappet plungers can be rigidly guided in the 

common casing against side thrust by the camshaft. The 

arrangement also permits a positive coupling of the control rod 
to the output control elements of the various units.—A pril 6th, 

1938. 

482,806. November Ist, 1937.—A SupercHarcep ENGINE 
WHICH CAN BE USED As A GAS ENGINE OR AS AN OIL 
ENGINE, Maschinenfabrik Augsburg-Nurnberg Aktien- 
geselischaft, 7, Stadtbachstrasse, Augsburg, Germany. 

This invention relates to alternative engines which can be 
worked either as gas or oil engines. The inlet valve A is 
preceded by a slide valve B which controls the inlet apertures 

C for the air and D for the gas. The gas inlet has a connecting 

branch E which communicates with the outer air. A gas-tight 

rotary valve F is arranged in the gas inlet by means of which 
either the gas line or the air line can be closed as required. 

In the drawing E is in such a position that the engine will 
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operate as a gas engine. Precompressed scavenging air is first 
blown into the cylinder through C. The slide valve B then 
closes C and opens D, so that the piston on moving inward 
draws in gas. D is then closed and C again opened, so that 
precompressed air for supercharging the cylinder can flow in. 
If the combustion engine is to work as an oil engine F is 
turned clockwise, closing the gas line and connecting the 
inlet D direct to the outer air through E. As in the case of a 
gas engine, precompressed scavenging air is first fed into the 
cylinder C, whereupon the piston on moving inward draws in 
air from the atmosphere through E. Finally, there is a charging 
with precompressed air through C in the same way as when 
working as a gas engine.—A pril 5th, 1938. 


TRANSMISSION OF POWER. 


482,926. April 30th, 1937—ELEecrric CaBLes, The British 
Electrical and Allied Industries Research Association and 
Stanley Whitehead, both of 15, Savoy-street, London, 
W.C.2. 

This invention is for improvements in electric cables. In the 
transmission of electrica] energy or signals along a system of 
two or more conductors, it usually occurs that neither the com- 
ponents of fundamental frequency nor the components of fre- 
quencies which are harmonics of the fundamental components 
are balanced ; that is to say, the components of a given fre- 
quency in each of the conductors in the system do not add 
vectorially to zero but to a finite quantity known as the out-of- 
balance or zero-phase current. This out-of-balance or zero- 
phase current normally returns to the source of supply of elec- 
trical energy by passing wholly or partially through the earth. 
This earth current is disadvantageous on account of inter- 
ference with neighbouring telegraph or telephone circuits, 
with control circuits of the transmission system itself, and, 
indeed, with any other circuits which run in proximity to the 
system. It is frequently desirable to bring the amount of this 
earth current under control, and in particular to reduce it. 
The cable which forms the subject of this invention and which 
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is designed to reduce the trouble, may comprise a core composed 
of three copper conductors, embedded in insulation enclosed 
with a sheath A of lead, and surrounding the layer and space 
away from it is the outer steel armouring B. Between the 
sheath and the armouring is an intermediate layer C of fibrous 
material. The British Standard Specification for power cables 
requires a bedding one-tenth of an inch thick between the 
armouring and the lead sheath, for the purpose of protecting the 
lead from the mechanical pressure of the wires, of which the 
armouring is composed. According to the invention, this 
bedding is made at least one-fifth of an inch thick, whereby the 
magnetic reluctance of the circular magnetic circuit which it 
forms is considerably reduced, and the interference caused by 
the zero-phase current reduced correspondingly. In some cases 
the layer may be fin. thick or even thicker. In an alternative 
form of the invention, an even greater benefit can be obtained 
by inserting magnetic material in the space between the sheath 
A and the armouring B. For example, a helical winding of 
steel tape may be so inserted. Further advantage can be 
obtained by applying to the exterior of the cable a layer of 
conducting material, such as a continuous envelope or winding 
composed of tape or wires of copper, bronze, aluminium, or 
other metal of high electrical conductivity. Such an exterior layer 
is bonded to the lead sheath and to the armouring at both ends 
of the length of cable.—April 7th, 1938. 


TRANSFORMERS AND CONVERTERS. 


482,962. October 12th, 1936.—A MertHop or ELIMINATING 
ARCING Back AND Suort Circuits iN CURRENT RECTIFIERS, 
Aktiengesellschaft Brown, Boveri et Cie., of Baden, Swit- 


zerland. ; i : eee! 
A method is described in this specification of eliminating 
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areving back and short circuits in grid-controlled gaseous electric 
discharge devices, characterised by the feature that the varia- 
tions in the grid current, caused by these disturbances, are 
made use of, first, to apply to the grids a negative extinguishing 
potential, and subsequently the change in the grid current 
caused by a change in the state of ionisation due to the extine- 
tion is used for putting the current rectifier again into operation 
by the removal of the negative blocking potential. On an 
excess current occurring, owing to arcing back or a short circuit. 
the voltage drop in the rectifier will considerably increase and 
eurrent will flow in the direction of the broken-line arrow by 
way of the resistances A, switch B, battery C, resistance D, to 
the cathode. The direction of this current is opposite to that of 
the grid current and consequently the voltage at the terminals 
of the resistance D will change its polarity. To the terminals 
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ot the resistance D is connected the coil of a moving coil relay E 
which responds to the reversed voltage in the resistance D, 
ind actuates the switch B, which is under the influence of a 
spring. The switch B is thrown over, so that the grids are now 
connected to the battery F. All the grids are now negatively 
charged and the current maintains at the resistance D a polarity 
which is oppositely directed to that indicated. As soon as the 
current rectifier is deionised, this current ceases to flow and the 
voltage at the resistance D decreases. The moving coil of the 
relay is now caused to return into its initial position by the 
tension spring and the switch B again connects up to the 
battery C. The grids thus again receive a positive potential 
and the current rectifier can again become operative. 

mechanical relay is shown for the sake of simplicity, but an 
ion or electron relay may equally well be used.— April 8th, 1938. 


TRAMWAYS AND RAILWAYS. 


Sth, 1937.—SPRING-OPERATED CROSSINGS, 
Shave, 37, Kinnaird-avenue, Chiswick, 
London, W.4, and London Passenger ale Board, 

* 55, Broadway, Westminster, London, S.W 
In spring-operated trailing points the points are pushed over 
by the wheel flange on the leading wheel of the leading vehicle, 
and quickly move back again by spring action between the 
passage of each bogie of the vehicles, so that frequent and rapid 
movement of the points causes considerable noise, and the con- 
tinual hammering effect materially shortens the life of the points 
and of the points equipment and detector gear. To counter- 
act this action it has been proposed to fit, in addition to the 
spring means, a device in the form of a dashpot so as to retard 
the return of the rail or points to the closed position. The 
crossing shown is of the known type, and has the turn-out wing 
rail B pressed against the frog point A by a spring motor C. 
In C a piston E is integral with the rod F, which controls the 
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movement of B. 
has openings of large cros: 
so as to form a free pas 


The piston E in the spring motor cylinder D 
sectional area passing right through, 
age between the cylinder spaces on 
either side. One or more coiled springs on the piston-rod on 
one side of the piston bear at one end against the rear end 
wall of the cylinder, and at the other end against the rear of E. 
On the front of E is a perforated annulus G, which is held by a 
light spring against the front of E. G completely covers the 
openings in E. The cylinder is filled with a liquid of constant 
viscosity. Movement of E in the rearward direction is com- 
paratively easy, G being displaced from its seating, but move- 
ment in the reverse direction under the compulsion of the com- 
pression spring is restricted. For the purpose of controlling the 
forward movement of E a by-pass H intercommunicates the 
cylinder spaces on the two sides of the piston. This by-pass 
can be set from the outside by the screw J in order that the rate 
at which the liquid can escape from the forward end of the 
eylinder through the by-pass can be accurately controlled.- 
Varch 30th, 1938. 


LIGHTING AND HEATING. 


Space HEATING 
Kent House-road, 


483,039. October 6th, 1937.—ELeEctTRIC 
System, Dr.-Ing. Walter Stern, of 209, 
Beckenham, Kent. 

The invention relates to an improved electric space heating 
system comprising an electric heater, an electric fan moving an 
air stream through it, and a thermostatically operated electric 
switch for the contro} of the heater and, if required, for the 
control of the fan. A bi-metallic switch A is provided to switch 
on or off both the heater B and the motor C, the heater and 
motor being connected in parallel. The thermostatic switch 
can also be arranged to switch on or off the heater whilst the 
fan is circulating the air. The heater may comprise one or more 
electric heating elements and the fan one or more propellers, 
or more than one combination of heaters and fans may be 
irranged in a group electrically connected to the same mains 
and controlled by one thermostatic switch incorporated in one 








unit. As shown in the lower illustration, the heater fan and 
thermostat form a self-contained unit. The operation of the 
thermostat according to the predetermined temperature to be 
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maintained by the heating system can be regulated by the screw 
D, and a switch may be provided for cutting out the heater or 
fan by hand.—April 6th, 1938. 


MISCELLANEOUS. 


29th, 1937.- IMPROVEMENTS TO PRESSURE 
Contro. VaLves, Royles, Ltd., and Alan 
B.Se., Dalham Engineering Works, Irlam, 


482,548. April 
REGULATING 
Gilbert Royle, 
Lancashire. 

A is the valve body, B an extension enclosing and supporting 

a bellows C to one end of which is attached the valve V. At the 

inlet side of A is a by-pass E, connected to a socket F, communi- 

cating with the interior of B through a valve G. In Bis a socket 

H leading to the inlet of the relay valve, not shown. In the 

base of B and communicating with the interior of C is a socket I 

for a direct pipe connection to the outlet of the relay valve, 

and also to another socket J communicating with the outlet 
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side of the valve body through a valve K. As is well known, 
the relay valve must have a large enough release area relative 
to such leak or restricted by-pass for varying the pressure in B 
around C. The speed of operation or response of the valve is 
variable by means of the adjustment provided at G and K. 
If the outlet from the relay valve is taken direct to the under- 
side of the bellows through I and a further connection, prefer- 
ably with some restriction means, is taken from there to the 
outlet of the control valve between the sockets I and J, a steady 
action is obtained and the valve is claimed to adjust itself to any 
intermediate position between the fully open and closed positions, 
as is desirable for a pressure reducing or regulating valve.- 

April 6th, 1938. 

483,022. October 9th, 1936.—FiLTERS FoR Arr AND Gasgs, 
Cecil Gordon Vokes, of 95-105, Lower Richmond-road, 
Putney, London, 8.W.15. 

In this form of filter a casing comprises an upper portion 
forming a filter chamber A and a lower portion of the same 
height forming an oil tank B. One side of chamber A has an 
ope ning C to permit of the entry of air and an outlet D for the 
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filtered air in the opposite side. Frames F containing filtering 
material extend completely across the casing. Extending 
across the top half of A in front of the first filter frame is a 
deflecting plate E, the lower edge of which is arranged to come 
slightly more than halfway down the casing. A strip G is 
mounted immediately below the lower edge of E, so that a gap 
is left between it and G. A baffle plate extends across the casing 
in front of the outlet D to form an oil trap. Air entering the 
filter chamber A is directed downward by FE, splashes through 
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the oil, and passes through the space between E and G. It then 
passes through the filtering material contained in the successive 
frames. The filtering material in the lower half of the frames is 
meanwhile cleaned by the oil, and to present cleansed filtering 
material the frames are lifted out and reversed.-—April 11th, 
1938 
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Secretaries of Inatituti , &e., desirous of having 
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should reach this office on, or before, the morning of the Monday 
of the week pr g the tings. In all cases the TIME and 
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To-Day. 

Guascow University CLus, Lonpon.—Trocadero Restau- 
rant, London, W.1. Dinner. Professor E. P. Cathcart, M.D., 
D.Se. in the chair. 7.15 p.m. for 7.30 p.m. 
MonpbaY May 30TH To Fripay, 
oF MECHANICAL ENGINEERS. Summer 


JUNE 3RD. 
Inst. meeting at 
Cardiff. 
May 
CHARTERED SuRVEYORS’ INsvt. 
S.W.1.—Annual general meeting. 
Monpbay, June 67TH TO SatuRDAY, JUNE 11TH. 
Inst. OF PETROLEUM TECHNOLOGISTS.-—Conference on Oil 
Shale and Cannel Coal at Glasgow. 
JUNE 8TH, TO SuNvDAy, JUNE 12TH. 
ENGINEERS._-Summer Meeting in 


3UTH. 
12, 


5 p.m. 


Monbay, 


Great George-street, 


WEDNESDAY, 
Inst. oF Locomotive 
Scotland. 
SATURDAY, JUNE 
AUTOMOBILE 


JUNE 15TH 
Meeting at 


llrH Tro WEDNESDAY, 
Inst. ENGINEERS.— Summer 
Buxton. 

Tvugspay, JuNE 14TH, TO 


British FOUNDRYMEN. 


OF 


Fripay, JUNE 17TH. 


—Annual Conference, at 


INST. OF 
Bradford. 

NEWCOMEN Soc. meeting 

WEDNEsDAyY, JUNE 15TH. 

Inst. or Civit ENGINEERS.—Great George-street, 
minster, 8.W.1. Conversazione. 7.45 p.m. 

Turespay, June 2lst, Tro Fripay, June 241TH. 

INTERNATIONAL ENGINEERING ConGRESS.—At Glasgow. 

Turspay, Junge 2lst Tro Saturpay, JUNE 25TH. 

British Warerworks Assoc.—Twenty-seventh 

general meeting and conference at Plymouth. 
TuEspDAyY, JUNE 2IsT. 

Inst. or Crvit ENGINEERS: PorTsMOUTH, SOUTHAMPTON 
anD District Assoc.—Visit to the Winchester by-pass road 
works (County of Southampton). 

THurspDay, JUNE 26TH. 

Raitway © oLUB. —Royal Scottish Corporation- Hall, Fetter- 
lane, E.C.4. ‘‘ Great Eastern Section Suburban Services of the 
L.N.E. Railway,” B. R. White. 7.30 p.m. 

Monpbay, JuLY 4TH, TO Fripay, JULY 8TH. 
or E.Lecrrican ENGINEERS.—Summer Meeting at 


Summer in the Lake Distriet. 


West 


annual 


INsv. 


Tuurspay, AvuG. 25rH TO FRIDAY, SErtT. 2ND. 
Wortp Power CoNFERENCE.—Vienna sectional meeting. 
s 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


I. Mech. BE. 
5.W.1, 
been elected a member of the Association of Consulting Engi- 
neers (Incorporated). 


(Williams 
has 


C.E., 
Westminster, 


Mr. F. C. Temrie, M. Inst, 
and Temple), 28, Victoria-street, 


Mech. E., M.1.A.E., M. Inst. T., manag- 
ing director of Petters, Ltd., of Yeovil, has recently accepted the 
additional appointment of managing director of the Brush 
Electrical Engineering Company. 

Hancock and Co. (ENGINEERS), Ltd., Croydon, ask us to 
state that they are an entirely independent company and that 
they have no connection whatsoever with any other concern 
marketing an oxygen cutting machine. 

Epwarp G. Hersert Lrp., Manchester, informs us that Mr 
John Heaton, A.C.1.8., who has been Secretary of the Company 
since 1930, and in the employment of the Company for twenty - 
one years, and Mr. Alan Kiernan, A.M.I. Mech. E Works 
Manager, who joined the company in 1931, have been appointed 
Directors. 

Acrapis, Ltd., Vincent-square, London, 8.W.1, informs 
that the sole rights for the British Empire in the Actadis system 
of centralised control for street lighting and other services have 
been acquired by Measurement, Ltd., Terminal House, Lower 
Belgrave-street, London, 8.W.1. Measurement, Ltd., is taking 
over the whole of the organisation of the company, and Mr. H. 
Purslove Barker, who has been up to now managing director of 
Actadis, Ltd., is joining the board of Measurement, Ltd. Actadis 
relays will in future be manufactured by Measurement, Ltd., a 
its Tameside Works, and material for the transmission equipment 
will continue to be manufactured by A. Reyrolle and Co.. Lid.. 
of Hebburn-on-Tyne. 


Mr. T. B. Keer, M. I. 


us 








CONTRACTS AN D ORDERS. 


The Editor is always hoppy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 


THe EnciisH Evectrric Company has received from Dundee 
Corporation a repeat order for eight 36-seater single-deck all- 
metal bus bodies; and from Youngs’ Bus Services, Ltd., an 
order for six 56-seater double-deck all-metal bus bodies. 

THe Vaccum Or Company, Ltd., has received from Alfred 
Holt and Co., Liverpool, an order for over 92,000 gallons of 
‘“* Gargoyle ’’ marine oils. The oil is required for outfitting fow 
new motorships which are at present being built at Scottish 
shipyards. 








CATALOGUES. 
Ltd., Leeds.— 


Joun Fow.er anp Co., (LEEDS), A brochure 


describing the manufacture of the firm’s oil engines. 

BritisH ALUMINIUM Company, Ltd., Bush House, Aldwych, 
W.C.2.-A pocket book, ‘‘ Aluminium Facts and Figures.” 

W. T. Hentey’s TeLtegraru Works Company, Ltd., Holborn- 
viaduct. E.C.1.--Catalogue W.L.10 of ‘ Isco *’ insulated service 
fuses. 














